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This motherboard is designed to take the p.Brain-ds24 robot controller, and will not 
function as a stand alone unit.

Description

The p.Brain-SMB has been designed for use with the p.Brain-ds24 as a convenient 
development motherboard giving the user access to all of the I/O features of the p.Brain-ds24. 
Essentially the p.Brain-SMB routes all of the p.Brain-ds24 signals to convenient connectors.
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Key Features

 Servo Power Polyswitch Fused Input (VS) @ 5 Amp continuous trip
 Separate Logic Power Input (VL)
 LDO 5V Regulator for Logic Power
 Regulator feed selectable from either VS or VL
 RJ11 4/4 RS232 connector
 MPLAB RJ11 6/6 Programming connector (Supplied, not fitted)
 All 24 PWM channels routed to edge of PSB
 p.Brain I/O connectors
 VS LED indicator
 PCB socket for Parani ESD200 Bluetooth module
 Bluetooth LED indicator
 2.7" x 2.0" Fixing holes
 3" x 2.3" PCB dimensions

Board Layout
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p.Brain-ds24 Insertion

When inserting the p.Brain-ds24 into the p.Brain-SMB, make sure the “p.Brain” text on the 
ds24 matches the “p.Brain” text on the SMB. Pin 1 of the ds24 is the top left corner when 
viewed from above. See picture below.

Bluetooth ESD200 Fitting

An optional ESD200 bluetooth module can be user fitted. The initial release of the p.Brain-SMB 
did not come with the ESD200 sockets, in this case, it is strongly recommended that two 4x1 
headers are used to mount the module such as these: RS 251-8193. Do not solder the 
module directly into the p.Brain-SMB.

You will also need to install jumper JP1-2 to connect the TX ouptut of the ESD200 to UART1 RX 
input. See page 26 of the p.Brain-HexEngine Configuration guide for further details.

Image showing ESD200 fitted into 4 x 1 0.1” pitch header sockets. CN22b RJ11 6/6 has also 
been fitted below the ESD200 to facilitate ICSP facility. CN22b is not fitted as standard, and is 
not necessary for the ESD200 operation.
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Connectors

Name Description

CN1 Servo connectors 1,2,3

CN2 Servo connectors 4,5,6

CN3 Servo connectors 7,8,9

CN4 Servo connectors 10,11,12

CN5 Servo connectors 13,14,15

CN6 Servo connectors 16,17,18

CN7 Servo connectors 19,20,21

CN8 Servo connectors 22,23,24

CN17 ds24 Communications connector

CN18 ds24 4 x digital I/O, or SPI.

CN19 ds24 8 x Digital I/O, or analogue capture.

CN20 Power supply VS & VL

CN21 RS-232 RJ11 4/4 connector for ds24 UART2

CN22 (a) RJ11 6/6 connector for microchip ICD2 programmer. (not fitted)

CN22 (b) Parani ESD200 blue tooth socket.

JP1 ESD200 Receive enable & reset jumpers

JP2 or JP3 Logic supply select jumper (Marked JP3 on some SMB boards)

RN1 User fitted optional pull up resistors to CN19

Unless otherwise stated, all double row pin headers follow the standard numbering format, 
with pin one at the bottom right of the connector when viewed from above. For example CN17 
would be:

LED's

Name Description

LED1 Blue tooth link indicator (Only if ESD200 fitted )

LED2 Servo power (VS)  indicator 
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Connector Descriptions

CN1 -> CN8

0.1” pitch 3 x 3 pin header

Each 3 pin servo connector has its signal pin closest to the middle of the SMB board, followed 
by servo power (VS) and ground (GND) on the outer most pin.

CN17

p.Brain-ds24 communications connector

0.1” pitch 2 x 5 pin header
Pin Name Description

1 U2RX TTL UART2 Data in (RX)

2 U1RX TTL UART1 Data in (RX) – p.Brain-ds24 dsPIC33 PGC

3 U2TX TTL UART2 Data out (TX)

4 U1TX TTL UART1 Data out (TX) – p.Brain-ds24 dsPIC33 PGD

5 SDA I2C Serial Data (SDA)

6 GND GND signal ground

7 SCL I2C Serial Clock (SCL)

8 V3.3 3.3V power from p.Brain-ds24 on-board regulator (Max 100mA)

9 VOUT JP2 1-2 or 2-3 = 5.0V power from SMB regulator ( Max 200mA ) 
JP2 3-4 = VS (servo power)

10 RESET p.Brain-ds24 dsPIC33 MCLR

Notes:
U2RX Pin 1 is internally connected to the RS-232 transceiver on the p.Brain-ds24, therefore if 
the RS-232 transceiver is in use, this pin should be left floating. This pin can only be driven if 
the RS-232 transceiver has been disabled by user code. The RS-232 transceiver is used by the 
p.Brain-HexEngine.

U2TX Pin 3 can drive the RS-232 transceiver and other external TTL uarts simultaneously.

SDA Pin 5 & SCL Pin 7 have 10K pull up resistors on-board the p.Brain-ds24
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RESET Pin 10 should be left floating for normal operation, pulling this pin to ground will reset 
the p.Brain-ds24.

CN18

p.Brain-ds24 4 x digital I/O, used for UART configuration on p.Brain-HexEngine, JP1 to JP4 as 
follows:

0.1” pitch 2 x 4 pin header
Pin Name Description

1 DIG0 Digital 0

2 GND GND Ground

3 DIG1 Digital 1

4 GND GND Ground

5 DIG2 Digital 2

6 GND GND Ground

7 DIG3 Digital 3

8 GND GND Ground

CN19

p.Brain-ds24 8 x digital I/O or analogue capture.

0.1” pitch 2 x 8 pin header
Pin Name Description

1 ANA7 Digital 11, Analogue 7

2 GND GND Ground

3 ANA6 Digital 10, Analogue 6

4 GND GND Ground

5 ANA5 Digital 9, Analogue 5

6 GND GND Ground

7 ANA4 Digital 8, Analogue 4

8 GND GND Ground

9 ANA3 Digital 7, Analogue 3

10 GND GND Ground

11 ANA2 Digital 6, Analogue 2

12 GND GND Ground

13 ANA1 Digital 5, Analogue 1

14 GND GND Ground

15 ANA0 Digital 4, Analogue 0

16 GND GND Ground
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CN20

Servo & logic Power Connector.

Screw Terminal 0.2” pitch 
Pin Name Description

1 GND Ground

2 VL Positive logic supply

3 GND Ground

4 VS Positive Servo supply

VL Voltage range for VL can be 4.5 to 12V DC, however, at voltages below 5.5V the 5V output 
from the on-board regulator will be below 5V. This does not effect the 3.3V regulator on the 
p.Brain-ds24. The supply to the on-board regulator is selected using JP2/JP3, please see the 
section on JP2/JP3 for further details.

VS The servo voltage VS depends on the type of servos being used. For standard hobby style 
servos I would suggest a 4.8 or 6 NiCd or NiMh pack. Note: Servo power is fused via a 
polyswitch. This fuse will trip at approx 8.5Amps, and will reset when the short circuit 
condition has been removed. The fuse is rated at 16V max.

CN21

p.Brain-ds24 RS-232 terminal port.

RJ11 4/4 Right Angle Socket
Pin Name Description

1 TX_232 RS-232 Data out

2 RX_232 RS-232 Data in

3 GND Ground

4 N/C Not Connected

An RS-232 RJ11 to DB9 cable is available separately (p.Brain-RJ232) or you can make your 
own serial lead to connect to the p.Brain-SMB using the following wiring:

RJ11 to PC DB9 (Female)
RJ11 Pin Name DB9 Pin

1 p.Brain TX 3

2 p.Brain RX 2

3 GND 5
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CN22 (a)

ICD2 In Circuit Serial Programming (ICSP) Connector.

RJ11 6/6 Right Angle Socket
Pin Name Description

1 MCLR Memory Clear / Reset

2 3.3V 3.3V power

3 GND Ground

4 PGD ICSP Programme Data

5 PGC ICSP Programme Clock

6 Not Connected

CN22 (b)

Parani ESD200 Blue tooth module pins.

2 x 0.1” pitch 1 x 4 holes.
Pin Name Description

1 GND Ground

2 VDD 3.3V Power In

3 STATUS Status Signal (connected to LED1)

4 RST Reset factory defaults

5 CTS Clear to Send (Tied to GND)

6 RTS Request To Send (Not Used)

7 TXD Data Out

8 RXD Data In

Note:

Pin 7 Data Out is routed through JP1 jumper 2, shorting jumper 2 out connects the ESD200 
Data Out pin to the p.Brain-ds24 UART 1 Receiver ( CN17 U1RX Pin 2 ). The reason this is a 
jumper link is to facilitate ICS programming without the need to remove the bluetooth module. 
JP1 jumper 2 must be removed in order to use the ICD2 ICSP via CN22 (a) for user 
development. If you are not using CN22a, fit JP2 jumper 2 for bluetooth operation.

JP1

Jumper block 1

0.1” pitch 2 x 2 pin header
link Description

1 - 2 Reset Parani ESD200 to default settings

3 - 4 Connect ESD200 TX to p,Brain-ds24 U1RX
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Note:
To reset ESD200 to factory defaults, insert jumper 1 for at 
least 1 second, and remove. Default ESD200 baud is 9600.

For normal operation insert Jumper 2. See note on CN22 (b) for further information.

JP2 / JP3 (This jumper is labelled JP3 on the SMB V1.x or higher)

Jumper block 2. This jumper selects the power source to the on-board regulator, there are 
three ways to supply / use the regulator. For a better understanding, see the schematic below.

0.1” pitch 1 x 4 pin header
link Description

1 - 2 Use VS (servo power) to drive 5.0V Regulator for logic 
supply.

2 - 3 Connects VL (logic power) to drive 5.0V Regulator for logic 
supply.

3 - 4 Connects VL (logic power) directly to p.Brain-ds24 power 
in, bypassing the 5.0V regulator.

VL Supply Selection Schematic

The output of the regulator VCC is connected to CN17 pin 9 (VOUT). As can be seen from the 
schematic, the regulator can be bypassed when the jumper is linked between 3-4. In this case 
the regulator is not in use, and the voltage on CN17 pin 9 (VOUT) is determined by the voltage 
fed in on CN20 pin 2 VL. This is useful if you have a system that already generates a 5V VCC 
supply.
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RN1

Pull up Resistor net for CN19

01.” pitch 1 x 9 holes
Pin Name Description

1 3.3V 3.3V logic supply from ds24

2 PU_ANA0 Pull up to ANA0

3 PU_ANA1 Pull up to ANA1

4 PU_ANA2 Pull up to ANA2

5 PU_ANA3 Pull up to ANA3

6 PU_ANA4 Pull up to ANA4

7 PU_ANA5 Pull up to ANA5

8 PU_ANA6 Pull up to ANA6

9 PU_ANA7 Pull up to ANA7

This socket is provided for the user to add a SIL resistor net for a different pull up resistance 
value if required. The dsPIC33 already has pull up capabilities on ANA0 through to ANA5.
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Legal

Please read fully before purchasing any merchandise from micromagic systems ltd.

PRODUCTS 

In no event shall micromagic systems be liable for any claim for incidental, consequential damages, or any 
injuries sustained due to the use of or improper use of products and / or kits purchased out of or in connection 
thereof with the manufacture, sale, delivery or use of any product in this catalogue or web site. All micromagic 
systems products purchased should NOT be used for medical, life-saving, life-support, or any applications that 
could cause injury, dangerous / hazardous situations or consequential damages resulting from the use of the 
mechanical, hardware or software products sold or represented by micromagic systems.

All products sold by micromagic systems are for Self Learning Experiences, and for Safe Entertainment.

Prices and Specifications

Note 
Product specifications, prices listed and availability of items in our web site and in our printed catalogue are 
subject to change without notice. All prices shown in our web site and in our printed catalogue are believed 
accurate at time of publication, but subject to change without any notice. We will always advise you of the new 
price increase and seek your approval before processing any orders you place.

General Product Terms and Conditions

Call micromagic systems before returning any items.

PRODUCT RETURNS POLICY
All sales are final. 
New products are warranted for 30 days. Any return for repair or replacement must be pre-authorized by 
micromagic systems and under no circumstance will returns be accepted unless so authorized. Return Products 
under warranty must be pre-approved by MMS and sent via certified mail, prepaid and insured, for your 
protection. (Please note we cannot refund shipping fees). All electronic kit sales are final. Due to the fact that 
components of the kit may be damaged during assembly we do not accept returns or refunds on any electronic 
kits

If you receive damaged merchandise, you must contact micromagic systems within 2 days of receipt of your 
original order. Specify clearly the reason for your refusal. We will exchange returned merchandise for same new 
merchandise, or for the item sterling amount within 7 days once we receive the returned damaged items from 
you. Proof of mailing is advised, as we cannot be held responsible for loss of the returned merchandise in mail 
transit. All return postage is non-refundable. The merchandise, including packing and wrapping material, being 
returned should be in the same condition as when you received them. Please contact us via e-mail at 
matt@micromagicsysstems.com. Defective merchandise will be replaced (No cash will be refunded). We 
reserve the right to refuse to replace any merchandise, which our micromagic systems technicians determine to 
be damaged by the user, or through inappropriate use of that merchandise. 
 

WARRANTY POLICY
We guarantee all products except electronic kits to be free of defects in workmanship and material for 30 days 
from the purchase, delivery date. We will repair or replace non-electronic kits (No cash will be refunded), at our 
option providing there is no evidence of customer misuse or alteration to that product item.

micromagic systems carries a limited 30 day warranty on most all items, some items carry an additional 
number of warranty days or special restrictions. If you want specific warranty information about a product 
contact micromagic systems to obtain that information.

We are not able to offer any refunds or accept returns for the following items and products: Electronic Kits.

CANCELLATION POLICY
Please be aware that if you cancel an order you may be responsible for restocking fees and / or shipping 
charges, including charges for return shipping. Cancelled orders are subject to a 25% or £10.00 minimum 
restocking fee. Orders cancelled within 24 hours of order placement will not be subject to restocking fees 
however this does not apply to orders with Express Shipping and Handling.
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