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1. Unless Otherwise Specified:

All resistors are in ohms

All capacitors are in uF

All voltages are DC 

2. Interrupted lines coded with the same letter or letter
    combinations are electrically connected.

3. Device type number is for reference only. The number
    varies with the manufacturer.

4. Special signal usage:

_B Denotes - Active-Low Signal

<> or [] Denotes - Vectored Signals

5. Interpret diagram in accordance with American        
National Standards Institute specifications, current       
revision, with the exception of logic block symbology.

Power & Ground Nets

VSSA                         0V            VSSA power for MCU and analog circuits. Filtered from GND. 

P3V3_REG              3.3V          Output of 3.3V regulator or from the Elevator connectors. May also be 
                                                   supplied externally by connecting to the board voltage select header at 
                                                   pin 3.

MCU_PWR              3.3-5V        MCU digital power. Filtered from V_BRD

VDDA                      3.3-5V         VDDA power for MCU and analog circuits. Filtered from MCU_PWR. 

P5V_TRG_SDA       5V              Output of USB power switch controlled by the VTRG_EN signal from
                                                   the OpenSDA and the ELE_PS_SENSE signal from the TWR elevator 
                                                   connectors. Goes to regulator input select header.

USB0_VBUS            5V               USB power from primary elevator Pin A57.

GND                           0V            Digital and Analog Ground. 

P5V_ELEV               5V              Power to the elevator boards.

VREG_IN                 5V              Power into the on board voltage regulators.

    NET               VOLTAGE                                 DESCRIPTION

V_BRD                    3.3-5V        Output of 3.3V or 5V regulators as selected by the board voltage select 
                                                   header. May also be supplied externally by connecting to the board 
                                                   voltage select header at pin 3.

VREFH                    3.3V-5V       Upper reference voltage for ADC on the MCU. Filtered from VDDA.

VREFL                       0V             Lower reference voltage for ADC on the MCU. Filtered from VSSA.

MCU_VDD               3.3-5V        MCU digital power input after current measurement jumper

SDA_VOUT33         3.3V           Output of OpenSDA's K20 internal regulator to power OpenSDA's circurity

Block Diagram
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Default: 1-2
(Enable VDDA)

PWR_MCU
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CAD NOTE:
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CAD NOTE:
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in the four corners 
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with scope probe alligator clips

*Default: 1-2

For dynamic current measurements
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OpenSDA INTERFACE JTAG CONNECTOR

PU/PD LOGIC:
SERIAL INTERFACE 
IS ALWAYS RESET 
WHEN USB PORT
IS DISCONNECTED

TARGET MCU
INTERFACE 
SIGNALS

TOWER 
INTERFACE
SIGNALS

PWR SWITCH
(To enable 5v from
USB connector)

TWR System 
5V Supply

ACTIVE HIGH

OPEN SDA 
POWER OUTPUTS

Note: You can power openSDA 
with your own power supplies
by replacing this rail
(SDA_VOUT33)
with your 3.3V power supply rail

OPTIONAL
TOWER SPECIFIC 
INTERFACING 
CIRCUITRY

OpenSDA Interface

A signal high
will disable 
USB switch V_BRD is supported

from 1.8V to 5V

Jumpers config:
1-2 Elevator UART 
2-3 OpenSDA UART (Default)

I/O POWER
INPUT

RESET

RST Push Button
Bypass

Output to system 
from Level shifter

1-2: Default.
2-3: Reset signal direct to the MCU, 
to use when OpenSDA is not powered.

i path

i path

0603 package
for hand removal

This pullup-pulldown 
set defines a default
ON state.

(Swap DNP for 
default OFF state)

Power should be provided 
to this rail for the logic
related to your platform I/O 

SDA_VOUT33 can provide up to 120mA
of power at 3.3VDC to your system

P5V_TRG_SDA can provide up to 450mA
(per USB spec) of power at 5VDC 
to your system

3.3VDC, 10mA should be provided
to this rail (P3V3_SDA) 
in order to power openSDA 
module

P3V3_REG and P5V_ELEV 
can provide 3.3V and 5V power 
respectively to your TWR system.

You can rename 
signal names in 
blue/orange 
boxes below
according to 
your system

To implement OpenSDA interface in your system:

  Copy this whole page to your schematic.
  Update netnames in designed boxes
  according to your system net naming.

OPEN SDA 
INPUT POWER

i pathi path

SHORTING HEADER ON BOTTOM LAYER

Jumper is shorted by a cut-trace 
on bottom layer. Cutting the trace 
will effectively isolate the on-board 
RESET from the OpenSDA 
debug interface.

DIR=1
A-->B

DIR=0
B-->A

DIR=1
A-->B

DIR=1
A-->B

PU/PD LOGIC (DIR PIN):
BUFFER IS TRISTATED WHEN 
P3V3_SDA IS UNPOWERED

Isolation and level shift stage
(for 3.3V to 5V compatibility)

Input to level shifter
from system

Output to system 
from Level shifter

(For enablement purposes)
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