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1. TITLE 2.  DOCUMENT NUMBER 

UT699 LEON 3FT, GRFPU FLOATING POINT
CONTROLLER STORE FORWARDING ERROR

SPO-2014-PA-0004

3. DATE (Year, Month, Date) 

2014, May, 28
5.  MANUFACTURER POINT OF CONTACT NAME

Gwen Butler

6.  MANUFACTURER POINT OF CONTACT TELEPHONE 

4. MANUFACTURER NAME AND ADDRESS 

CAES
4350 CENTENNIAL BOULEVARD

COLORADO SPRINGS, COLORADO 80907-3486
(719) 594-8466
7.  MANUFACTURER POINT OF CONTACT EMAIL

Gwen.Butler@cobhamaes.com
8.  CAGE CODE 9. LDC START 10.  LDC END 11.  PRODUCT IDENTIFICATION CODE 12.  BASE PART

65342 All All WG07A UT699
13. BLANK 14.  SMD NUMBER 15.  DEVICE TYPE DESIGNATOR

5962-08228 01 & 02
16.  RHA LEVELS 17.  QML LEVEL 

R & F Q & V
18. NON QML LEVEL 19. BLANK

Proto & HiRel
20. PROBLEM DESCRIPTION / DISCUSSION / EFFECT 

A bug within GRLIB IP (rev. 1.0.22-b3680 and previous) residing in the UT699 (5962-08228) microprocessor
causes a store forwarding error under certain specific conditions when the GRFPU high performance floating-
point unit is enabled.

The error occurs when the program running on the microprocessor executes instructions that complete both of two
patterns simultaneously. The appended erratum describes the two patterns in detail. Under this circumstance, the
GRFPC floating-point controller can store out incorrect data leading to software error.

21. ACTION TAKEN / PLANNED

1. Created an errata to describe the workaround and mitigation methods to handle the error.
(Complete - UT699 LEON 3FT GRFPU Floating-Point Controller (GRFPC) Erratum –
appended to this Product Advisory)

2. Add a compiler switch to ensure patterns never appear in compiler output.
(Complete - Reference Errata Workarounds in section 5.0 of the appended errata.)

3. The bug will be corrected in the next LEON3FT (Generic P.N. UT699E) that is currently under
development at CAES. Prototypes are currently available and the device is only offered in the
484 ceramic land grid array package, and column grid array package.

22. DISPOSITIONARY RECOMMENDATION:
CHECK & ☐
USE AS IS

CONTACT ☐
MANUFACTURER

REMOVE &      ☐
REPLACE

CORRECT &      ☒
USE AS SPECIFIED

23. ADEPT REPRESENTATIVE 24. SIGNATURE 25. DATE

Timothy L. Meade May 28, 2014
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UT699 LEON 3FT GRFPU Floating-point controller (GRFPC) erratum: Store 
forwarding error after single-precision loads to adjacent registers 

Table 1: Cross Reference of Applicable Products 

Product Name: 
Manufacturer 
Part Number 

SMD # Device Type 
Internal PIC* 

Number: 

LEON3FT UT699 5962-08228 All WG07A 

*PIC: Product Identification Code

1.0  Overview 
This document describes a design erratum in the GRFPC floating-point controller: the hardware that interfaces the 
GRFPU floating-point unit with the LEON3FT processor. For complete details regarding the impact of the erratum, 
which versions are affected, and possible workarounds see Appendix A. 

2.0  Affected Products 
This erratum applies to LEON3/LEON3FT-based devices using GRLIB revisions earlier than b3680, where the GRF-
PU high performance floating-point unit is enabled in the processor.  

For further information on how to determine if your product is affected see section 2 in Appendix A. 

3.0  Description 
Under certain specific conditions preceding a single-precision floating-point store, the GRFPC can behave incorrectly, 

causing the FPC to store out incorrect data. For a detailed description of the triggering conditions, see section 4 in Ap-

pendix A. 

4.0  Implications 
On systems where the erratum is applicable and not using any of the workarounds described in section 5 of Appendix 
A of this document, the impact is that certain single-precision floating-point stores can store incorrect data, leading to 
software error.  

5.0  Workarounds 
See section 5 of Appendix A. 

6.0  Summary/Conclusion and Possible Corrective Action 
An error in the GRFPC floating-point controller, when triggered by a special case, can cause the GRFPC to store out 
incorrect data. Applying the workarounds in section 5 of Appendix A will avoid the problem, in most cases without 
performance or size penalty. 
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Appendix A 
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