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Preface

About This Manual
This document describes the operation of the Semaphore2 hardware module. The 
semaphore2 module is accessible across all the cores on a multicore DSP. The module 
supports up to 64 independent semaphores that help the application implement 
shared-resource protection across multiple cores. Each of the semaphores can be 
accessed by the cores in direct, indirect, or combined modes.

Notational Conventions
This document uses the following conventions:

• Commands and keywords are in boldface font.
• Arguments for which you supply values are in italic font.
• Terminal sessions and information the system displays are in screen font.
• Information you must enter is in boldface screen font.
• Elements in square brackets ([ ]) are optional.

Notes use the following conventions:

Note—Means reader take note. Notes contain helpful suggestions or references 
to material not covered in the publication.

The information in a caution or a warning is provided for your protection. Please read 
each caution and warning carefully.

CAUTION—Indicates the possibility of service interruption if precautions are 
not taken.

WARNING—Indicates the possibility of damage to equipment if precautions are 
not taken.
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Chapter 1

Introduction

This document describes the operation of the Semaphore2 hardware module. The 
semaphore2 module is accessible across all the cores on a multicore DSP. The module 
supports up to 64 independent semaphores that help the application implement 
shared-resource protection across multiple cores. Each of the semaphores can be 
accessed by the cores in direct, indirect, or combined modes.
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1.1 Purpose of the Semaphore2 Hardware Module
In a multicore environment—where system resources must be shared—it is important 
to control simultaneous accesses to the available resources. To ensure correct system 
operation, it is necessary to limit access to a resource by one—and only one—core at a 
time; that is, it is necessary to provide mutual exclusion for resources shared across 
multiple cores.

The Semaphore2 module provides a mechanism that applications can use to 
implement mutual exclusion of shared resources across multiple cores.

1.2 Features
The Semaphore2 module supports the following features:

• Provides mutual exclusion for a shared resource
• A maximum of 64 independent semaphores
• Semaphore request methods

– Direct request
– Indirect request
– Combined request

• Endian independent
• Atomic semaphore access
• Lock-out mechanism for used semaphores
• Queued requests for used semaphores
• Semaphores access grant interrupt for queued requests
• Allows the application to check the status of any of the semaphores
• Error detection and interrupts
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1.3 Functional Block Diagram
Figure 1-1 shows the block diagram of the semaphore module. The module supports 
up to 64 semaphores that can be accessed by all four cores. The module generates two 
sets of interrupts: semaphore grant interrupt (SEMINTn) and error interrupt 
(SEMERRn). In the figure, 'N' denotes the number of cores available and 'M' denotes 
the number of semaphores (maximum of 64) available on a device.

Note—Refer to the device-specific datasheet for information on how many 
cores and semaphores are available on a specific device.

Figure 1-1 Semaphore Module Block Diagram

SEM-M
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FLAGL0 FLAGH0 

FLAGH_CLEAR0
SEMERR SEMERR CLEAR

EOI
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FLAGH_SET0 FLAGL_SET0

SEMINTn (0 – N) 
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1.4 Industry Standard(s) Compliance Statement
This peripheral does not conform to any specific industry standard.
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Overview

The semaphore module can be used as an arbiter to ensure mutual exclusivity when 
sharing resources over multiple cores in a multicore device. It provides up to 64 
independent semaphores that can be acquired and released by the application.

2.1 Architecture
Each of the semaphores is controlled by either reading from or writing to one of the 
three registers: SEM_DIRECT, SEM_INDIRECT, or SEM_QUERY. These three 
registers form a set and each semaphore is attached to one such set as shown in 
Figure 1-1 ‘‘Semaphore Module Block Diagram’’ on page 1-3. The semaphore module 
can service requests using one of three methods: the direct request method, the indirect 
request method, or the combined request method. These three methods provide 
flexibility to the application to either implement a polling-based system or an 
interrupt-based callback mechanism for acquiring or locking a semaphore.

None of the semaphores on the module are mapped to any resource or module on the 
device. The application can choose to map any of the available semaphores to protect 
any resource. There is no support provided by the semaphore module to store the 
semaphore to resource mapping information. The mapping information must be 
maintained by the software application.

2.2 Reset Considerations
2.2.1 Software Reset Considerations

The semaphore module can be reset through software by writing to the reset bit of the 
SEM_RST_RUN register. On reset, all semaphores are in ‘FREE’ state and all the errors 
cleared.

2.2.2 Hardware Reset Considerations
On reset, all semaphores are in ‘FREE’ state and all the errors cleared.

2.3 Interrupt Support
2.3.1 Interrupt Events and Requests

The semaphore module can generate an interrupt to any of the cores on the device 
either to signal semaphore grant or an error. The module generates two sets of 
interrupts: semaphore grant (SEMINTn) and error (SEMERRn). Each set has the 
capability to interrupt any core (0-N) on the device. 
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The SEMINTn interrupt is routed to the interrupt controller (INTC) of each core while 
the SEMERRn is routed to the respective chip interrupt controller (CIC[n]).

2.4 DMA Event Support
All ‘N’ semaphore grant events (SEMINTn) can be used to trigger a DMA channel. 

The error events (SEMERRn) may be used to trigger DMA.

2.5 Emulation Considerations
During debug when using the emulator, the DSP(s) may be halted for debugging. 
During emulation halt, the debugger read to semaphore registers is ignored. That is, 
debugger read of semaphore registers like SEM_DIRECT or SEM_INDIRECT will not 
change the state of the semaphore peripheral.

However, during emulation halt, the debugger can always see the SEM_QUERY 
register to check the semaphore peripherals status.
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Direct Semaphore Request

Direct request is the simplest method used to request a semaphore. The request behaves 
as an atomic read and set operation. The result of a request is either to grant the 
semaphore to the requesting core or deny the request because the semaphore has 
already been granted to another core.

3.1 Issuing a Direct Request
A direct request is issued by reading the SEM_DIRECT register corresponding to the 
semaphore requested. As seen in Figure 1-1 ‘‘Semaphore Module Block Diagram’’ on 
page 1-3 there are up to 64 DIRECT registers, one corresponding to each of the 
semaphores.

If the semaphore is free, the read returns “0x1”; if the request is rejected, the read 
returns the ID of the core that currently owns the semaphore. See ‘‘Direct Register 
(SEM_DIRECTn)’’ on page 10-6 for a detailed description of the read value.

3.2 Interrupt Events
No semaphore grant (SEMINTn) interrupts are generated when the direct request 
method is used. However, an error interrupt may be generated. For more information, 
about semaphore access errors, see ‘‘Error Generation and Handling’’ on page 8-1.
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Indirect Semaphore Request

The indirect request method acquires a semaphore with one request. If a semaphore 
was not free using the direct request method, the application has to keep trying until it 
is granted a semaphore. With the indirect method, the request for a semaphore is 
submitted to a queue. The request queue is processed sequentially by the semaphore 
module on a “first-in-first-out” basis. The semaphore is granted to the core whose 
request is at the top of the request queue and is marked busy until it is released, at which 
point the next request (if any) is processed.

4.1 Issuing an Indirect Request
An indirect request is issued by writing ‘0x0’ to the SEM_DIRECT, SEM_INDIRECT, 
or the SEM_QUERY registers corresponding to the semaphore requested. As shown in 
Figure 1-1 ‘‘Semaphore Module Block Diagram’’ on page 1-3, there are up to 64 sets of 
the three registers—one corresponding to each of the semaphores.

When a semaphore becomes available or is free, the semaphore is granted to the core 
that has its request at the top of the queue.

4.2 Interrupt Events
When a semaphore is granted to a core via a request made using the indirect method, 
a SEMINTn interrupt to that core is generated.
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Combined Semaphore Request

A combined semaphore request is a hybrid version of the direct and indirect methods. 
It behaves like a direct request if the semaphore is free; otherwise it behaves like an 
indirect request and posts a request in the queue.

5.1 Issuing an Indirect Request
A combined request is issued by reading the SEM_INDIRECT register corresponding 
to the semaphore being requested. 

If the semaphore is free, it is granted to the core making the request and the read returns 
a “0x1”.

If the semaphore it is not free, the resulting read returns the ID of the core that 
currently owns the semaphore. A request for the semaphore is also posted to the queue 
for that semaphore. Refer to ‘‘Indirect Register (SEM_INDIRECTn)’’ on page 10-7 for 
a detailed description of the read value. The semaphore is granted whenever the posted 
request is processed.

5.2 Interrupt Events
For a combined request where a semaphore is free at the time the request is made, a 
SEMINTn interrupt is not generated when the semaphore is granted to the requestor. 
However, if it is posted to the request queue because the semaphore was not free at the 
time of request, a SEMINT interrupt is generated to that core when the semaphore is 
granted to it.
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Chapter 6

Releasing Semaphores

Whenever a core is finished using a shared resource, it must free the associated 
semaphore so that other processes waiting to use it can get access. To release a 
semaphore and set its state to FREE, the application must write a ‘0x1’ to one of 
SEM_DIRECT, SEM_INDIRECT, or SEM_QUERY register corresponding to that 
semaphore.

Note—A semaphore can be released only by a process that is running on the 
core that is currently its owner; any other core trying to release the semaphore 
will generate an error.
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Chapter 7

Querying Semaphore Status

It is reasonable that the application would need to check the status of a semaphore 
without acquiring it. The semaphore module provides the ability to query the status of 
any of the semaphores.

To query the status of a semaphore, the application needs to read the SEM_QUERY 
register (‘‘Query Register (SEM_QUERYn)’’ on page 10-8) corresponding to the 
semaphore. The query returns information about whether the semaphore is free; if it is 
not free, the application returns the ID of the current owner.
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Chapter 8

Error Generation and Handling

There are four types of errors the semaphore module can generate:
• Already Free Error: This error is generated when an attempt is made to free a 

semaphore that is already free.
• Illegal Free Error: This error is generated when an attempt is made to free a 

semaphore by a core that is not the current owner.
• Already Own Error: This error is generated when a core attempts to acquire a 

semaphore that it already owns.
• Already Requested Error: This error is generated when a core attempts to acquire 

a semaphore for which it already has a pending request in the queue.

When an error is generated by the module, the SEMERR register is updated with the 
error code semaphore number (0-63) and the ID (0-N) of the core that caused the error. 
Refer to ‘‘Error Register (SEMERR)’’ on page 10-12 for a more detailed description.

The SEMERR register can be cleared by writing a ‘0x1’ to the SEMERR_CLEAR register. 

Note—The SEMERR register is influenced by the SEMERR interrupt state. To 
capture and register errors continuously besides clearing the SEMERR register, 
the application must also reset the SEMERR interrupt state each time a new 
error is detected. Refer to the interrupt handling section for a description of the 
steps for resetting the interrupt (‘‘Servicing SEMERRn’’ on page 9-2).
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Chapter 9

Interrupts

The semaphore module can generate two sets of interrupts (events):
• Semaphore Grant Interrupt (SEMINTn)
• Semaphore Error Interrupt (SEMERRn)

Each set has independent lines capable of addressing any specific core on the device.

9.1 Semaphore Grant Interrupt (SEMINTn)
The SEMINTn is generated whenever a pending request is granted for any of the 
semaphores. The interrupt is directed to the specific core that posted the original 
request. The bit marking the semaphore that was granted is set in either the 
SEMFLAGLn (semaphore < 32) or the SEMFLAGHn (semaphore >= 32) register 
corresponding to that core. Each time a SEMINTn is generated, the SEMINTn line to 
that core is disabled to prevent further semaphore interrupts from being generated.

9.1.1 Servicing SEMINTn
Whenever SEMINTn is received by a core, the following steps are performed by the 
application to clear the event and reenable the interrupt:

1. Read the SEMFLAGLn and/or the SEMFLAGHn register to determine the 
semaphore that was granted.

2. Write a ‘1’ to the SEMFLAGL_CLEAR or the SEMFLAGH_CLEAR register bit 
corresponding to the semaphore that was granted.
This clears the corresponding bit in the flag register.

3. Write the core ID number (0 to N-1) to the ‘‘End-of-Interrupt Register 
(SEM_EOI)’’ on page 10-5. 
This reenables the SEMINTn line to that core and enables the generation of 
further SEMINTn interrupts.

9.2 Semaphore Error Interrupt (SEMERRn)
The SEMERRn interrupt is generated whenever an error condition is detected. Refer to 
‘‘Error Generation and Handling’’ on page 8-1 for a more detailed description of the 
error conditions. The SEMERR register is updated with the error condition and core 
that caused the condition. Refer to the register description in ‘‘Error Register 
(SEMERR)’’ on page 10-12 for a description of the fields. Each time a SEMERRn is 
generated, all the SEMERRn lines are disabled to prevent any further semaphore error 
interrupts from being generated.
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9.2.1 Servicing SEMERRn
Whenever SEMERRn is received by a core, the following steps are performed by the 
application to clear the event and reenable the error interrupts.

1. Read the SEMERR register (‘‘Error Register (SEMERR)’’ on page 10-12) to 
determine the error condition.

2. Clear the SEMERR register by writing a ‘0x1’ to the SEMERR_CLEAR register 
(‘‘Error Clear Register (SEMERR_CLEAR)’’ on page 10-13).

3. Write 0x10 to the SEM_EOI register (‘‘End-of-Interrupt Register (SEM_EOI)’’ 
on page 10-5) to rearm the semaphore error interrupts to all cores.
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Chapter 10

Registers

Table 10-1 lists the memory mapped registers on the semaphore module. See the 
device-specific data sheet for the exact address of the registers.

Table 10-1 Register Map (Part 1 of 2)

Offset Acronym Description Section

0000h SEM_PID Peripheral Revision ID Register Section 10.1 ‘‘Peripheral Revision ID Register (SEM_PID)’’ on page 10-3

0004h RSVD Reserved

0008h SEM_RST_RUN Reset/Run Status Register Section 10.2 ‘‘Reset/Run Status Register (SEM_RST_RUN)’’ on page 10-4

000Ch SEM_EOI End of Interrupt Register Section 10.3 ‘‘End-of-Interrupt Register (SEM_EOI)’’ on page 10-5

0010h –
00FFh

RSVD Reserved

0100h SEM_DIRECT01 Semaphore-0 Direct Register Section 10.4 ‘‘Direct Register (SEM_DIRECTn)’’ on page 10-6

0104h SEM_DIRECT11 Semaphore-1 Direct Register Section 10.4 ‘‘Direct Register (SEM_DIRECTn)’’ on page 10-6

... ... ...

01FCh SEM_DIRECT631 Semaphore-63 Direct Register Section 10.4 ‘‘Direct Register (SEM_DIRECTn)’’ on page 10-6

0200h SEM_INDIRECT0 Semaphore-0 Indirect Register Section 10.5 ‘‘Indirect Register (SEM_INDIRECTn)’’ on page 10-7

0204h SEM_INDIRECT11 Semaphore-1 Indirect Register Section 10.5 ‘‘Indirect Register (SEM_INDIRECTn)’’ on page 10-7

... ... ...

02FCh SEM_INDIRECT631 Semaphore-63 Indirect Register Section 10.5 ‘‘Indirect Register (SEM_INDIRECTn)’’ on page 10-7

0300h SEM_QUERY01 Semaphore-0 Query Register Section 10.6 ‘‘Query Register (SEM_QUERYn)’’ on page 10-8

0304h SEM_ QUERY11 Semaphore-1 Query Register Section 10.6 ‘‘Query Register (SEM_QUERYn)’’ on page 10-8

... ... ...

03FCh SEM_ QUERY631 Semaphore-63 Query Register Section 10.6 ‘‘Query Register (SEM_QUERYn)’’ on page 10-8

0400h SEMFLAGL02 Flag Register Low for Core-0 Section 10.7 ‘‘Flag Registers (SEMFLAGLm, SEMFLAGHm)’’ on page 10-9

0404h SEMFLAGL12 Flag Register Low for Core-1 Section 10.7 ‘‘Flag Registers (SEMFLAGLm, SEMFLAGHm)’’ on page 10-9

... ... ... Section 10.7 ‘‘Flag Registers (SEMFLAGLm, SEMFLAGHm)’’ on page 10-9

043Ch SEMFLAGL152 Flag Register Low for Core-15 Section 10.7 ‘‘Flag Registers (SEMFLAGLm, SEMFLAGHm)’’ on page 10-9

0400h SEMFLAGL_CLEAR02 Flag Clear Register Low for Core-0 Section 10.8 ‘‘Flag Clear Registers (SEMFLAGL_CLEARm, 
SEMFLAGH_CLEARm)’’ on page 10-10

0404h SEMFLAGL_CLEAR12 Flag Clear Register Low for Core-1 Section 10.8 ‘‘Flag Clear Registers (SEMFLAGL_CLEARm, 
SEMFLAGH_CLEARm)’’ on page 10-10... ... ...

043Ch SEMFLAGL_CLEAR152 Flag Clear Register Low for Core-15 Section 10.8 ‘‘Flag Clear Registers (SEMFLAGL_CLEARm, 
SEMFLAGH_CLEARm)’’ on page 10-10

0440h SEMFLAGH02 Flag Register High for Core-0 Section 10.7 ‘‘Flag Registers (SEMFLAGLm, SEMFLAGHm)’’ on page 10-9
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0444h SEMFLAGH12 Flag Register High for Core-1 Section 10.7 ‘‘Flag Registers (SEMFLAGLm, SEMFLAGHm)’’ on page 10-9

... ... ...

047Ch SEMFLAGH152 Flag Register High for Core-15 Section 10.7 ‘‘Flag Registers (SEMFLAGLm, SEMFLAGHm)’’ on page 10-9

0440h SEMFLAGH_CLEAR02 Flag Clear Register High for Core-0 Section 10.8 ‘‘Flag Clear Registers (SEMFLAGL_CLEARm, 
SEMFLAGH_CLEARm)’’ on page 10-10

0444h SEMFLAGH_CLEAR12 Flag Clear Register High for Core-1 Section 10.8 ‘‘Flag Clear Registers (SEMFLAGL_CLEARm, 
SEMFLAGH_CLEARm)’’ on page 10-10... ... ...

047Ch SEMFLAGH_CLEAR152 Flag Clear Register High for Core-15 Section 10.8 ‘‘Flag Clear Registers (SEMFLAGL_CLEARm, 
SEMFLAGH_CLEARm)’’ on page 10-10

0480h SEMFLAGL_SET02 Flag Set Register Low for Core-0 Section 10.9 ‘‘Flag Set Registers (SEMFLAGL_SETm, SEMFLAGH_SETm)’’ on 
page 10-11

0484h SEMFLAGL_SET12 Flag Set Register Low for Core-1 Section 10.9 ‘‘Flag Set Registers (SEMFLAGL_SETm, SEMFLAGH_SETm)’’ on 
page 10-11... ... ...

04BCh SEMFLAGL_SET152 Flag Set Register Low for Core-15 Section 10.9 ‘‘Flag Set Registers (SEMFLAGL_SETm, SEMFLAGH_SETm)’’ on 
page 10-11

04C0h SEMFLAGH_SET02 Flag Set Register High for Core-0 Section 10.9 ‘‘Flag Set Registers (SEMFLAGL_SETm, SEMFLAGH_SETm)’’ on 
page 10-11

04C4h SEMFLAGH_SET12 Flag Set Register High for Core-1 Section 10.9 ‘‘Flag Set Registers (SEMFLAGL_SETm, SEMFLAGH_SETm)’’ on 
page 10-11... ... ...

04FCh SEMFLAGH_SET152 Flag Set Register High for Core-15 Section 10.9 ‘‘Flag Set Registers (SEMFLAGL_SETm, SEMFLAGH_SETm)’’ on 
page 10-11

0500h SEMERR Error Register Section 10.10 ‘‘Error Register (SEMERR)’’ on page 10-12

0504h SEMERR_CLEAR Error Clear Register Section 10.11 ‘‘Error Clear Register (SEMERR_CLEAR)’’ on page 10-13

0508h SEMERR_SET Error Set Register Section 10.12 ‘‘Error Set Register (SEMERR_SET)’’ on page 10-14

End of Table 10-1

1. There are only as many SEM_DIRECTn, SEM_INDIRECTn and SEM_QUERYn registers as the number of semaphores that the device supports. Refer to the device datasheet 
for the details. The rest of the address space is reserved space.

2. There are only as many SEMFLAGLn, SEMFLAGHn, SEMFLAGL_CLEARn, SEMFLAGH_CLEARn, SEMFLAGL_SETn and SEMFLAGH_SETn registers as the number of cores on 
the device. The rest of the address space is reserved space.

Table 10-1 Register Map (Part 2 of 2)

Offset Acronym Description Section
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10.1 Peripheral Revision ID Register (SEM_PID)
The Peripheral ID register contains the revision number and identification data of the 
semaphore2 peripheral. Refer to the device-specific datasheet for the register value for 
your device.

Figure 10-1 Peripheral Revision ID Register (SEM_PID)

31 0

Revision

R-<Revision Number>

Table 10-2 SEM_PID Field Description

Bit Field Access Value Description

31- 0 Revision R <Revision Number> Module Revision number
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10.2 Reset/Run Status Register (SEM_RST_RUN)
This register contains the reset status of the semaphore module. This register is also 
used to soft reset the module.

Figure 10-2 Reset/Run Status Register (SEM_RST_RUN)

31 1 0

Reserved Reset

R-0 RW-0

Table 10-3 SEM_RST_RUN Field Description

Bit Field Access Value Description

31–1 Reserved R 0 Reserved field.

0 Reset RW 0

1

R: Module is not ready.

W: No affect.

R: Module ready.

W: Resets the module
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10.3 End-of-Interrupt Register (SEM_EOI)
This register is used to rearm the interrupts.

Figure 10-3 End-of-Interrupt Register (SEM_EOI)

31 8 7 0

Reserved Rearm

R-0 W

Table 10-4 SEM_EOI Field Description

Bit Field Access Value Description

31–8 Reserved R 0 Reserved field.

7-0 Rearm W 00h

01h

:

:

:

10h

Re-arm SEMINT0

Re-arm SEMINT1

         :

         :

         :

Re-arm SEMERR
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10.4 Direct Register (SEM_DIRECTn)
There are n direct registers, where n is the number of semaphores supported by the 
device. Each one is associated with and used to manage the respective semaphore.

Figure 10-4 Direct Register (SEM_DIRECTn)

31 16 15 8 7 1 0

Reserved Owner Reserved Free

R-0 R-0 R-0 RW-1

Table 10-5 SEM_DIRECTn Field Description

Bit Field Access Value Description

31–16 Reserved R 0 Reserved field.

15 - 8 Owner R 00h – 0Fh FREE = 0: Core ID of current owner

FREE = 1: Zero.

7-1 Reserved R 0 Reserved field

0 Free RW 00h R: Semaphore is not granted

W: Request posted to queue

01h R: Semaphore is granted to the reader.

W: Semaphore is set free1

1. - Only if writer is the current owner
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10.5 Indirect Register (SEM_INDIRECTn)
There are n indirect registers where n is the number of semaphores supported by the 
device. Each one is associated with and used to manage the respective semaphore.

Figure 10-5 Indirect Register (SEM_INDIRECTn)

31 16 15 8 7 1 0

Reserved Owner Reserved Free

R-0 R-0 R-0 RW-1

Table 10-6 SEM_INDIRECTn Field Description

Bit Field Access Value Description

31–16 Reserved R 0 Reserved field.

15 - 8 Owner R 00h – 0Fh FREE = 0: Core ID of current owner

FREE = 1: Zero.

7-1 Reserved R 0 Reserved field

0 Free RW 00h R: Semaphore is not granted, request posted to queue.

W: Request posted to queue

01h R: Semaphore is granted to the reader.

W: Semaphore is set free1

1. Only if writer is the current owner
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10.6 Query Register (SEM_QUERYn)
There are n query registers, where n is the number of semaphores supported by the 
device. Each one is associated with and used to manage the respective semaphore.

Figure 10-6 Query Register (SEM_QUERYn)

31 16 15 8 7 1 0

Reserved Owner Reserved Free

R-0 R-0 R-0 RW-1

Table 10-7 SEM_QUERYn Field Description

Bit Field Access Value Description

31–16 Reserved R 0 Reserved field.

15 - 8 Owner R 00h – 0Fh FREE = 0: Core ID of current owner

FREE = 1: Zero.

7-1 Reserved R 0 Reserved field

0 Free RW 00h R: Semaphore is not available.

W: Request posted to queue

01h R: Semaphore is available.

W: Semaphore is set free1

1. Only if writer is the current owner
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10.7 Flag Registers (SEMFLAGLm, SEMFLAGHm)
There are M SEMFLAGL and M SEMFLAGH registers. M denotes the number of cores 
on the device. Refer to the device-specific datasheet for information regarding the 
number of cores on the device. The bits flag that an interrupt was generated to that core 
granting it the semaphore. If a bit is set, it does not particularly mean that the core still 
owns the semaphore.

10.7.1 Flag Register SEMFLAGLm

10.7.2 Flag Register SEMFLAGHm

Figure 10-7 Flag Register SEMFLAGLm

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

F31 F30 F29 F28 F27 F26 F25 F24 F23 F22 F21 F20 F19 F18 F17 F16

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
spacer

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

F15 F14 F13 F12 F11 F10 F9 F8 F7` F6 F5 F4 F3 F2 F1 F0

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

Table 10-8 SEM_FLAGLm Field Description

Bit Field Access Value Description

 n FLAG n R 0

1

No interrupt generated to core-m.

Interrupt was generated core-m to signal that Semaphore-n 
was granted to it.

Figure 10-8 Flag Register SEMFLAGHm

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

F63 F62 F61 F60 F59 F58 F57 F56 F55 F54 F53 F52 F51 F50 F49 F48

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
spacer

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

F47 F46 F45 F44 F43 F42 F41 F40 F39 F38 F37 F36 F35 F34 F33 F32

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

Table 10-9 SEM_FLAGHm Field Description

Bit Field Access Value Description

 n FLAG n+32 R 0

1

No interrupt generated to core-m.

Interrupt was generated core-m to signal that 
Semaphore-n+32 was granted to it.
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10.8 Flag Clear Registers (SEMFLAGL_CLEARm, SEMFLAGH_CLEARm)
There are M SEMFLAGL_CLEAR and M SEMFLAGH_CLEAR registers. M denotes 
the number of cores on the device. Refer to the device-specific datasheet for 
information regarding the number of cores on the device. The SEMFLAGL_CLEARm 
and the SEMFLAGH_CLEARm registers are used to clear the flag bits in the 
SEMFLAGL and SEMFLGH registers, respectively.

10.8.1 Flag Clear Register SEM_FLAGL_CLEARm

10.8.2 Flag Clear Register SEM_FLAGH_CLEARm

Figure 10-9 Flag Clear Register SEM_FLAGL_CLEARm

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

F31 F30 F29 F28 F27 F26 F25 F24 F23 F22 F21 F20 F19 F18 F17 F16

W W W W W W W W W W W W W W W W
spacer

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

F15 F14 F13 F12 F11 F10 F9 F8 F7` F6 F5 F4 F3 F2 F1 F0

W W W W W W W W W W W W W W W W

Table 10-10 SEM_FLAGL_CLEARm Field Description

Bit Field Access Value Description

 n FLAG n W 0

1

No affect

Flag bit n is cleared

Figure 10-10 Flag Clear Register SEM_FLAGH_CLEARm

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

F63 F62 F61 F60 F59 F58 F57 F56 F55 F54 F53 F52 F51 F50 F49 F48

W W W W W W W W W W W W W W W W
spacer

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

F47 F46 F45 F44 F43 F42 F41 F40 F39 F38 F37 F36 F35 F34 F33 F32

W W W W W W W W W W W W W W W W

Table 10-11 SEM_FLAGH_CLEARm Field Description

Bit Field Access Value Description

 n FLAG n+32 W 0

1

No effect

Flag bit n+32 is cleared
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10.9 Flag Set Registers (SEMFLAGL_SETm, SEMFLAGH_SETm)
There are M SEMFLAGL_SET and M SEMFLAGH_SET registers. M denotes the 
number of cores on the device. Refer to the device-specific datasheet for information 
regarding the number of cores on the device. The SEMFLAGL_SETm and the 
SEMFLAGH_SETm registers are used to set the flag bits in the SEMFLAGL and 
SEMFLGH registers respectively and also generate the associated SEMINTm interrupt. 
This can be used for testing and debugging purposes.

10.9.1 Flag Set Register SEM_FLAGL_SETm

10.9.2 Flag Set Register SEM_FLAGH_SETm

Figure 10-11 Flag Set Register SEM_FLAGL_SETm

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

F31 F30 F29 F28 F27 F26 F25 F24 F23 F22 F21 F20 F19 F18 F17 F16

W W W W W W W W W W W W W W W W
spacer

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

F15 F14 F13 F12 F11 F10 F9 F8 F7` F6 F5 F4 F3 F2 F1 F0

W W W W W W W W W W W W W W W W

Table 10-12 SEM_FLAGL_SETm Field Description

Bit Field Access Value Description

 n FLAG n W 0

1

No affect

Flag bit n is set, SEMINTm is generated

Figure 10-12 Flag Set Register SEM_FLAGH_SETm

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

F63 F62 F61 F60 F59 F58 F57 F56 F55 F54 F53 F52 F51 F50 F49 F48

W W W W W W W W W W W W W W W W
spacer

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

F47 F46 F45 F44 F43 F42 F41 F40 F39 F38 F37 F36 F35 F34 F33 F32

W W W W W W W W W W W W W W W W

Table 10-13 SEM_FLAGH_SETm Field Description

Bit Field Access Value Description

 n FLAG n+32 W 0

1

No effect

Flag bit n+32 is set, SEMINTm is generated
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10.10 Error Register (SEMERR)
The SEMERR register contains information pertaining to the last generated 
SEMERRm interrupt.

Figure 10-13 Error Register (SEMERR)

31 16 15 9 8 3 2 0

Reserved FAULTID SEMNUM ERR

R-0 R-0 R-0 R-0

Table 10-14 SEMERR Field Description

Bit Field Access Value Description

31-16 Reserved R 0 Reserved field.

15-9 FaultId R m ID of the core that is responsible for the error

8-3 SEMNUM R n Semaphore number associated with error.

2-0 ERR R

00h

01h

02h

03h

04h

Error Code:

No Error.

Already Free Error

Illegal Free Error

Already Own Error

Already Requested Error
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10.11 Error Clear Register (SEMERR_CLEAR)
This SEMERR_CLEAR register is used to clear the error condition in the SEMERR 
register.

Figure 10-14 Error Clear Register (SEMERR_CLEAR)

31 1 0

Reserved CLRERR

R-0 RW-0

Table 10-15 SEMERR_CLEAR Field Description

Bit Field Access Value Description

31–1 Reserved R 0 Reserved field.

0 CLRERR W 0

1

No effect

Clears the SEMERR register.
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10.12 Error Set Register (SEMERR_SET)
The SEMERR_SET register is used to generate an error and the associated SEMERRm 
interrupt by setting the SEMERR register values. It can be used for testing and debug 
purposes.

Figure 10-15 Error Set Register (SEMERR_SET)

31 16 15 9 8 3 2 0

Reserved FAULTID SEMNUM ERR

R-0 W W W

Table 10-16 SEMERR_SET Field Description

Bit Field Access Value Description

31-16 Reserved R 0 Reserved field.

15-9 FAULTID W m ID of the core that is responsible for the error

8-3 SEMNUM W n Semaphore number associated with error.

2-0 ERR W

00h

01h

02h

03h

04h

Error Code:

No Error.

Already Free Error

Illegal Free Error

Already Own Error

Already Requested Error
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