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FCR4, FCR4 Cluster Series, Boundary Scan

The FCR4 based MCU offering boundary scan possibility for PCB test purposes via the Arm® CoreSight™ debug interface.
This application Note is briefly describing the settings. The FCR4 series MCU supporting a 5-pin IEEE 1149.1 JTAG
interface. For each series a boundary file (*.bsdl) is offered.

1 Introduction

The Cypress Arm® Cortex®-R4 (FCR4) based MCU offering boundary scan possibility for PCB test purposes via the
Arm CoreSight™ debug interface. This application Note is briefly describing the settings.

2 Boundary Scan

This chapter list additional information for boundary scan mode

The FCR4 series MCU supporting a 5-pin IEEE 1149.1 JTAG interface. For each series a boundary file (*.bsdl) is
offered. Contact Cypress to receive the file. See bsdl file or device specific datasheet for available instructions.
Information about the JTAG hardware connection is available in application note mcu-an-300176-e-vxx-
fcra_hardware_setup.pdf. While ARM® CoreSight debug interface ports (AHB-AP and APB-AP) can be used for
debug purposes, a Cypress implementation is used for boundary scan via Test Access Port (TAP).

2.1 Entering boundary scan mode
There exist two options to enter boundary scan mode.

®  Via User mode
®  Via board test mode
2.1.1 Enter boundary scan via User mode
Using this method no level at any pin has to be changed compared to Application setting.

The MODE pin stays connected to GND. At the Debug access port (DAP) the memory access port (MEM-AP) is
active at JTAG pin interface. To enter boundary scan mode the Test Access Port (TAP) needs to be activated. This is
done by accessing the MCFG_DTAR Register via DAP access (using APB-AP).

A 32-bit write access has to be executed, writing 0x00000001 to address OxO000E004 using the AHB-AP of the
CoreSight debug interface.

After this write access the TAP is getting active and accessing of scan chain using the bsdl file information is
possible.

The access flow is following:

Reset MCU

Apply minimum 16 JTAG Clock cycles (TCLK) required for JTAG tool recognition
Power up JTAG DP (CTRL/STAT) via tool access

Select APB-AP

Write DTAR Register to enter boundary scan mode

TAP active continue with bsdl file instructions
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2.1.2 Enter boundary scan via board test mode
With this method boundary scan mode is entered via external pin levels.

During active Reset level (Low Level) at RSTX pin change levels of following Pins:
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Set MODE pin to ‘1
In addition following Port pin have to be set externally

Table 2-1: Pin level for boundary scan

Series Pin Level
MBODF125 | P1_29 | O
MBODF126 | P1_29 | O
MBOEF226 | P1.32 | O

After Reset release Test Access Port is getting active and scan chain can be accessed using the bsdl file information.

2.2 Port input activation
In FCR4 series, port input needs to be activated separately. Therefore an additional private instruction, IO_CNTRL, is
used in bsdl file beside the standard instructions. Two OPCODES are available, ENALBE and DISABLE. Enabling
the IO_CNTRL will enable all GPIO inputs. See device specific datasheet and bsdl file.
2.3 GPIO Input Level and Output Drive Strength
The Port input level and output drive strength are configurable in FCR4 devices.
However in boundary scan mode they are fixed:
Table 2-2: GPIO input level and output drive strength
Cell Type | Input Level | Drive Strength | Pull-Up / -Down
BIDI50 Hysteresis 1mA inactive
SMC Hysteresis 1mA inactive
BIDI33 Hysteresis 12 mA inactive
2.4 JTAG Port Input Level and Output Drive Strength

The JTAG input pins using TTL input level. For input level range see corresponding device datasheet. As reference

BIDI50 10 Circuit type can be used.

Table 2-3: Input level JTAG pins

JTAG pin Cell type Input level Pull-up / -down
JTAG_TDI JTAGIUP TTL Pull-up
JTAG_TCK JTAGIUP TTL Pull-up
JTAG_TMS JTAGIUP TTL Pull-up
JTAG_NTRST JTAGIDN TTL Pull-down

JTAG_TDO Output level is CMOS type. As reference Pin type ‘Normal output (VDP5)’ can be used. The output drive

strength is:
Table 2-4: JTAG_TDO output drive strength
FCR4 series Cell type Output level Drive strength Pull-up / -down
MB9DF125 JTAGO Normal output (VDP5) 2mA n.a.
MB9DF126 JTAGO Normal output (VDP5) 1ImA n.a.
MBOEF226 JTAGO Normal output (VDP5) 2mA n.a.

Www.Cypress.com

Document No. 002-05492 Rev. *C


http://www.cypress.com/

A
s

CYPRESS

EMBEDDED IN TOMORROW™

- FCR4, FCR4 Cluster series, Boundary scan
Appendix A.
A.1  Abbreviation
Arm® Am®is a registered trademark of ARM Limited in the EU and other countries
DAP Debug Access Port
FCR4 Cypress ARM® Cortex®-R4 series
JTAG Joint Test Action Group (IEEE 1149.1 standard)
MCU Microcontroller Unit
TAP Test Access Port
A.2  Related information
Ref. # Document file name Description
1 FCR4_Cluster_Series_Hardware_Manual.pdf FCR4 Cluster Series Hardware Manual
2 mb9df126-ds707-00002-e.pdf FCR4 Cluster Series MBODF126 - ATLAS Datasheet
3 MBODF125 Atlas-L_MB9DF125_Series.pdf FCR4 Cluster Series MBODF125 — ATLAS-L Datasheet
4 MB9EF226 Series_32- FCR4 Cluster Series MBO9EF226 — TITAN Datasheet
bit_Microcontrollers_FCR4_Family.pdf
5 DDI0363D_cortexr4_r1p3_trm.pdf ARM® Cortex-R4 and Cortex-R4F Technical Reference
Manual
6 DDI0406B_arm_architecture_reference_manual_errat ARM® Architecture Reference Manual ARM®v7-A and
a_markup_4_0.pdf ARM®V7-R edition
DDI0314H_coresight_components_trm.pdf ARM® CoreSight™ Components
Technical Reference Manual
7 mcu-an-300176-e-vxx-fcrd_hardware_setup.pdf Application Note discussion FCR4 series hardware
considerations
8 mcu-an-300125-e-vxx- Application Note discussion FCR4 debug features to be setup
fcr4_debug_requirements_for_tool_chain at tool vendors
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

Arm® Cortex” Microcontrollers  cypress.com/arm PSoC 1 | PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6 MCU

Automotive cypress.com/automotive ]
Cypress Developer Community

Clocks & Buffers cypress.com/clocks

Interface cypress.comfinterface Community | Projects | Videos | Blogs | Training |
Components

Internet of Things cypress.com/iot

Memory cypress.com/memory Technical Support

Microcontrollers cypress.com/mcu cypress.com/support

PSoC cypress.com/psoc

Power Management ICs cypress.com/pmic

Touch Sensing cypress.com/touch

USB Controllers cypress.com/ush

Wireless Connectivity cypress.com/wireless
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© Cypress Semiconductor Corporation, 2013-2018. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including
Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in this document (“Software”), is owned by
Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such
laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with
Cypress governing the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to
sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for
use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end
users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of
Cypress’s patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for
use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing device can be absolutely secure. Therefore, despite
security measures implemented in Cypress hardware or software products, Cypress does not assume any liability arising out of any security breach,
such as unauthorized access to or use of a Cypress product. In addition, the products described in these materials may contain design defects or
errors known as errata which may cause the product to deviate from published specifications. To the extent permitted by applicable law, Cypress
reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of
any product or circuit described in this document. Any information provided in this document, including any sample design information or programming
code, is provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as
critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances
management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or
system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and
against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of
Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are
trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.
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