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Read This First

About This Manual

This document describes system event routing using the chip interrupt controller (CIC) for the
TMS320TCl16487/8 devices. In the TMS320TCI16487/8 devices, the number of system events is greater
than each core's (C64x+ Megamodule) interrupt handler logic supported occurrences. To facilitate the
robustness of event routing, CIC logic is incorporated to multiplex the system events and feed each core
and third-party channel controller (TPCC), accordingly. There is dedicated CIC hardware logic for each
C64x+ core and TPCC. Event selection is done by software programming of their resources.

The TMS320TCI6487/8 also has the capability to communicate with different cores by programming the
inter-processor (core) communication (IPC) registers to facilitate handshaking between each core.

Notational Conventions

This document uses the following conventions.

* Hexadecimal numbers are shown with the suffix h. For example, the following number is 40
hexadecimal (decimal 64): 40h.

» Registers in this document are shown in figures and described in tables.
— Each register figure shows a rectangle divided into fields that represent the fields of the register.

Each field is labeled with its bit name, its beginning and ending bit numbers above, and its
read/write properties below. A legend explains the notation used for the properties.

— Reserved bits in a register figure designate a bit that is used for future device expansion.
Related Documentation From Texas Instruments

The following documents describe the C6000™ devices and related support tools. Copies of these
documents are available on the Internet at www.ti.com. Tip: Enter the literature number in the search box
provided at www.ti.com.

SPRU189 — TMS320C6000 DSP CPU and Instruction Set Reference Guide. Describes the CPU
architecture, pipeline, instruction set, and interrupts for the TMS320C6000 digital signal processors
(DSPs).

SPRU198 — TMS320C6000 Programmer's Guide. Describes ways to optimize C and assembly code for
the TMS320C6000™ DSPs and includes application program examples.

SPRU301 — TMS320C6000 Code Composer Studio Tutorial. Introduces the Code Composer Studio™
integrated development environment and software tools.

SPRU321 — Code Composer Studio Application Programming Interface Reference Guide.
Describes the Code Composer Studio™ application programming interface (API), which allows you
to program custom plug-ins for Code Composer.

SPRU871 — TMS320C64x+ Megamodule Reference Guide. Describes the TMS320C64x+ digital signal
processor (DSP) megamodule. Included is a discussion on the internal direct memory access
(IDMA) controller, the interrupt controller, the power-down controller, memory protection, bandwidth
management, and the memory and cache.

SPRS358 — TMS320C6487/8 Communications Infrastructure Digital Signal Processor data manual.

SPRUG70—-August 2008 Preface 5
Submit Documentation Feedback



13 TEXAS

INSTRUMENTS
Related Documentation From Texas Instruments www.ti.com
Trademarks
C6000, TMS320C6000, Code Composer Studio are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.
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TMS320TCl16487/8 Chip Interrupt Controller (CIC)

1 Overview

This section describes the details of how the system events are propagated to each core and TPCC. In
the TCI6487/8 devices, there is dedicated CIC logic to route system events corresponding to each core
and TPCC. CICO is dedicated to the C64x+ Core0 system event routing, CIC1 is dedicated to C64x+
Corel system event routing, CIC2 is dedicated to C64x+ Core2 system event routing, and CIC3 is
dedicated to TPCC system event routing.

Apart from the CIC, each core has its own interrupt controller through which a particular event/interrupt is
propagated to the CPU and AEG logic. The C64x+ core interrupt controller includes an event combiner,
an interrupt selector, an exception combiner, and an advanced event generator (AEG) selector. The event
combiner allows a large number of system events to be greatly reduced. The interrupt selector allows any
of the system events to be routed to up to 12 maskable interrupts. The exception combiner lets any of the
system events be grouped together for a single exception input to the core. The AEG event selector
allows any system event to be an AEG trigger. The TPCC supports up to 64 events and there is event
detection logic that recognizes the TPCC system events. Figure 1 shows the basic architecture of the
TCI6487/8 event routing system.

SPRUG70-August 2008 TMS320TCl16487/8 Chip Interrupt Controller (CIC) 7
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TCl6487/8

System Events
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Core0 Event [15:14] —»] 59:58 25:12
Core1 Event [15:14] —»] 61:60 TPCC Event [7:6] | .6
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. TPCC Event [8]
Chip Interrupt 43
Controller 45:44
(B) :
(cic3) TPCC Event [15:9]
52:46
TCI16487/8
System Events 63:53

A Input events 0-3, 9, 11-14 and 96-127 are the C64x+ core's internal events and are not available at device level.

B  The CIC input events [1:0] are internal to the C64x+ core and are not available at device level.

C The C64x+ Corex system events [63:2] and TPCC system events [57:2] are a subset of system events.
Figure 1. Overview of Event Routing in the TMS320TCI16487/8 Device

1.1 Terms and Abbreviations

Table 1. Terms and Abbreviations

Term Description
AEG Advanced Event Generation
AlF Antenna Interface
DMA Direct Memory Access
CiCc Chip Interrupt Controller
CSL Chip Support Library
EDMA Enhanced DMA Controller; also referred to as TPDMA
ESL Event Selection Logic
FSYNC Frame Synchronization
8 TMS320TCl16487/8 Chip Interrupt Controller (CIC) SPRUG70-August 2008
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Table 1. Terms and Abbreviations (continued)
Term Description
GPIO General-Purpose Input/Output
GPSC Global Power/Sleep Controller; manages the LPSCs
12C Inter-Integrated Circuit Control Bus
IPC Inter-Processor (Core) Communication
LPSC Local Power/Sleep Controller; one per module
McBSP Multichannel Buffered Serial Port
MDIO Management Data Input/Output
RAC Receive Accelerator; including GCCP cores, FEI, and BEI
TCP Turbo Coprocessor
TPCC TPDMA Channel Controller
TPDMA Third-Party DMA Engine; also referred to as EDMA
TPTC TPDMA Transfer Controller
VCP Viterbi Coprocessor
CSL Chip Support Library

2 Chip Interrupt Controller Overview

The Chip Interrupt Controller is comprised of the event combiner, event selection logic (ESL), and the
event flag register. ESL supports any of the 64 input system events and 16 output events. Figure 2
describes the basic building block of the CIC.

CIC_EVT_I [63:2]

Event Event
Registers Combiners
EVT [1:0]

Event Selector

» CIC_EVTOUT [63:0]

Logic (ESL)

» CIC_EVT_O [15:0]

Figure 2. Chip Interrupt Controller Block Diagram

The different system events are connected to the CIC input event pins (CIC_EVT_I[x], where x = 2 to 63);
the other two events are generated from CIC logic (EVT [1:0]). EVTO is generated by the combination of
CIC_EVT _I1[31:2] and EVTL1 is generated by the combination of CIC_EVT | [63:32]. The entire 64 events
are available along with 16 selection-logic events (CIC_EVT_O [15:0]). For more detailed information
regarding the different system events connected to the CIC input events, see Section 8 and Section 9.

SPRUG70-August 2008
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3 Event Selection Logic
There are four instances of the CIC module in the TCI16487/8 device, each of these modules has an ESL
block which can accommodate 64 input events and generate 16 output events. Figure 3 shows the event
selection logic block diagram.
— CIC EVTO
EVTO » CIC EVT1
|
| — CIC EVT2
|
: — CIC EVT3
|
| —>» CIC EVT4
|
: —> CIC EVT5
|
: —» CIC EVT6
| Event
| Selection
| Logic (ESL) CIC EVT7
: 64 Input to 16
| Output CIC EVT8
|
: CIC EVT9
|
|
[ CIC EVT10
|
|
! CIC EVT11
|
: CIC EVT12
|
| CIC EVT13
EVT63 > CIC EVT14
—>» CIC EVT15
Figure 3. Event Selection Logic Block Diagram
Event selection logic can take 64 input events and route each of these to any of the distinct 16 output pins
by programming the event mux registers (EVTMUX) output event selection fields (EVTMUXX[CIC_EVTy],
where x = 0,1,2,3 and y = 0,1,....15). By doing this, you have a choice of assigning a hardware system
event/interrupt to any of the 16 output pins that go to the core interrupt handler and the TPCC. For more
detailed information regarding the different CIC_EVT and their mapping in respect to the core interrupt
handler and the TPCC, see Section 8 and Section 9, respectively.
10 TMS320TCl16487/8 Chip Interrupt Controller (CIC) SPRUG70-August 2008
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CIC Registers

4 CIC Registers

There are four instances of CIC logic; each one supports the following set of registers. Table 2 lists the
base addresses for the CICO-CIC3 registers and Table 3 is a summary of the CIC registers.

Table 2. Chip Interrupt Controller Registers

Base Address Acronym Description

0x02880000 cico Chip Interrupt Controller 0 Registers

0x02880100 Cici Chip Interrupt Controller 1 Registers

0x02880200 cic2 Chip Interrupt Controller 2 Registers

0x02880300 Cic3 Chip Interrupt Controller 3 Registers

Table 3. CIC Register Summary
Offset Acronym Description See

0x00 - 0x03 EVTFLAGO Event Flag Register 0 Section 4.1
0x04 - 0x07 EVTFLAG1 Event Flag Register 1 Section 4.1
0x10 - 0x13 EVTSETO Event Set Register 0 Section 4.2
0x14 - 0x17 EVTSET1 Event Set Register 1 Section 4.2
0x20 - 0x23 EVTCLRO Event Clear Register O Section 4.3
0x24 - 0x27 EVTCLR1 Event Clear Register 1 Section 4.3
0x30 - 0x33 EVTMASKO Event Mask Register 0 Section 4.4
0x34 - 0x37 EVTMASK1 Event Mask Register 1 Section 4.4
0x40 - 0x43 MEVTFLAGO Masked Event Flag Register 0 Section 4.5
0x44 - 0x47 MEVTFLAG1 Masked Event Flag Register 1 Section 4.5
0x50 - 0x53 EVTMUXO Event Mux Register 0 Section 4.6
0x54 - 0x57 EVTMUX1 Event Mux Register 1 Section 4.6
0x58 - 0x5B EVTMUX2 Event Mux Register 2 Section 4.6
0x5C - Ox5F EVTMUX3 Event Mux Register 3 Section 4.6

SPRUG70-August 2008
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4.

1

31

Event Flag Register

The event flag register (EVTFLAGnN) captures all 64 input events that are received by the CIC. This is a
read-only register. Each field is set to 1 once a particular event is received until it is cleared by writing a 1
to the respective event clear register (EVTCLRn) file.

Event flag register 0 (EVTFLAGO) and event flag register 1 (EVTFLAG1) are shown in Figure 4 and
Figure 5 and described in Table 4.

30

28

Figure 4. Event Flag Register 0 (EVTFLAGO)

27 26 25 24 23

19 18 17 16

| EF31 | EF30 | EF29 | EF2s | EF27 | EF26 | EF25 | EF24 | EF23 | EF22 | EF21 | EF20 | EF19 | EF18 | EF17 | EF16 |

15

14

12

R-00000000000000000000000000000000

11 10 9 8 7

3 2 1 0

| EF15 | EF14 | EF13 | EF12 | EF11 | EF10 | EFo | EFs | EF7 | EF6

EFs | EF4 | EF3 | EF2 | EF1 | EFO |

R-00000000000000000000000000000000

LEGEND: R = Read only; -n = value after reset

63

62

60

Figure 5. Event Flag Register 1 (EVTFLAG1)

59 58 57 56 55

51 50 49 48

| EF63 | EF62 | EF61 | EF60 | EF59 | EF58 | EF57 | EF56 | EFs5 | EF54 | EF53 | EF52 | EF51 | EF50 | EF49 | EF48 |

47

46

44

R-00000000000000000000000000000000

43 42 41 40 39

35 34 33 32

| EFa7 | EF46 | EF45 | EF44 | EF43 | EF42 | EF41 | EF40 | EF39 | EF3s | EF37 | EF36 | EF35 | EF34 | EF33 | EF32 |

R-00000000000000000000000000000000

LEGEND: R = Read only; -n = value after reset

Table 4. Event Flag Registers (EVTFLAGN) Field Descriptions

Bit

Field

Value

Description

63-0

EFn

Event Flag n
There is no input event to be captured
Input event is being captured

12
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4.2 Event Set Register

The event set register (EVTSETN) is useful for debugging purposes. By writing a 1 to this bit file, you can
manually get a dummy event and the particular EVTFLAGN register fields will be set.

Event set register 0 (EVTSETO) and event set register 1 (EVTSET1) are shown in Figure 6 and Figure 7
and described in Table 5.

Figure 6. Event Set Register 0 (EVTSETO)

31 3 29 28 27 26 25 24 23 22 21 20 19 18 17 18
| Es31 | ES30 | Es29 | ES28 | Es27 | ES26 | ES25 | Es24 | Es23 | Es22 | Es21 | ES20 | Es19 | Esis | Es17 | Esié |
W-00000000000000000000000000000000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| Es15 | Es14 | Es13 | Es12 | Esi1 | Es10 | Eso | Ess | Es7 | Ese | Ess | Esa | Es3 | Es2 | Es1 | Eso |
W-00000000000000000000000000000000

LEGEND: W = Write only; -n = value after reset

Figure 7. Event Set Register 1 (EVTSET1)

63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48
| ES63 | ES62 | ES61 | ES60 | ES59 | ES58 | ES57 | ES56 | ES55 | ES54 | ES53 | ES52 | ES51 | ES50 | ES49 | ES48 |
W-00000000000000000000000000000000

47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32

| Es47 | Esa6 | Esas | Esa4a | Esa3 | ES42 | ESa1 | Es40 | Es3o | Esss | Es37 | Es36 | Es3s | ES34 | ES33 | Es32 |
W-00000000000000000000000000000000

LEGEND: W = Write only; -n = value after reset

Table 5. Event Set Registers (EVTSETn) Field Descriptions

Bit Field Value | Description
63-0 |ESn Event Set n
Do nothing
Manually set event in the EVTFLAGN [ESn] field

SPRUG70-August 2008 TMS320TCl16487/8 Chip Interrupt Controller (CIC) 13
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4.3

31

Event Clear Register

The event clear register (EVTCLRN) clears a particular field of the EVTFLAGnN register. After servicing that
particular event/interrupt, the CPU should write a 1 to the respective (EVTCLRn) bit field to clear the event
so that the next event can be serviced.

Event clear register 0 (EVTCLRO) and event clear register 1 (EVTCLR1) are shown in Figure 8 and
Figure 9 and described in Table 6.

30

28

27

Figure 8. Event Clear Register 0 (EVTCLRO)

26 25 24 23 22 21 20 19 18 17 16

| Ec31 | EC30 | EC29 | EC28 | EC27 | EC26 | EC25 | EC24 | EC23 | EC22 | EC21 | EC20 | EC19 | EC18 | EC17 | EC16 |

15

14

12

11

W-00000000000000000000000000000000

10 9 8 7 6 5 4 3 2 1 0

| Eci5 [ Ec14 [ Ec13 | ec12 | Eci1 [ Ecio | Eco | Ecs | Ec7 | Ece | Ecs | Eca | EC3 | EC2 | EC1 [ ECO |

W-00000000000000000000000000000000

LEGEND: W = Write only; -n = value after reset

63

62

60

59

Figure 9. Event Clear Register 1 (EVTCLR1)

58 57 56 55 54 53 52 51 50 49 48

| Ece3 | EC62 | EC61 | ECce0 | EC59 | ECs8 | EC57 | ECs6 | ECs5 | ECs4 | EC53 | ECs2 | ECs1 | ECs0 | EC49 | EC48 |

47

46

44

W-00000000000000000000000000000000

43 42 41 40 39 38 37 36 35 34 33 32

| Ec47 | Ec46 | ECa5 | EC44 | EC43 | EC42 | Ec41 | Ec40 | EC39 | EC38 | EC37 | EC36 | EC35 | EC34 | EC33 | EC32 |

W-00000000000000000000000000000000

LEGEND: W = Write only; -n = value after reset

Table 6. Event Clear Registers (EVTCLRnN) Field Descriptions

Bit Field Value | Description
63-0 |ECn Event Clear n
No effect
Clears the event
14 TMS320TCl16487/8 Chip Interrupt Controller (CIC) SPRUG70-August 2008
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4.4 Event Mask Register

In the CIC, there is an event combiner sub-module that can combine 32 input events into a single event
and be used as a single CPU interrupt. EVTO is generated from 30 input events, CIC_EVT | [31:2]; EVT1
is generated from 32 input events, CIC_EVT_I [63:32].

The event mask register (EVTMASK) is used to select which input events are used to generate a
combined event output, (EVTn). By default, all the events are unmasked except EVTMASKO [1:0], which
is unused and masked. If you want to mask a particular input event, you need to write a 1 to the field of
that particular EVTMASKn register.

Event mask register 0 (EVTMASKO) and event mask register 1 (EVTMASK1) are shown in Figure 10 and
Figure 11 and described in Table 7.

Figure 10. Event Mask Register 0 (EVTMASKO)

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 18
[ EM31 | EM30 | EM29 | EM28 | EM27 | EM26 | EM25 | EM24 [ EM23 | EM22 [ EM21 | EM20 | EM19 | EM18 | EM17 | EM16 |
R/W-0000000000000000

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

| Em15 | Em14 | Em13 | Em12 | EM11 | EM10 | EM9 | EM8 | EM7 | Eme | Em5 | Em4 | EM3 | EM2 | EM1 | EMO |
R/W-0000000000000011

LEGEND: R/W = Read/Write; -n = value after reset

Figure 11. Event Mask Register 1 (EVTMASK1)

63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48
| EM63 | EM62 | EM61 | EM60 | EM59 | EM58 | EM57 | EMS6 | EMs5 | EM54 | EM53 | EM52 | EM51 | EM50 | EM49 | EM48 |
R/W-0000000000000000

47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32
| EM47 | EM46 | EM45 | EM44 | EM43 | EM42 | EM41 | EM40 | EM39 | EM38 | EM37 | EM36 | EM35 | EM34 | EM33 | EM32 |
R/W-0000000000000000

LEGEND: R/W = Read/Write; -n = value after reset

Table 7. Event Mask Registers (EVTMASKnN) Field Descriptions

Bit Field Value | Description
63-0 |EMn Event Mask n
Input event is unmasked (enabled)
1 Input event is masked (disabled)
SPRUG70-August 2008 TMS320TCl16487/8 Chip Interrupt Controller (CIC) 15
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4,5 Masked Event Flag Register

In addition to the EVTFLAG register, the CIC incorporates another level of viewing masked events in a
register, called the masked event flag register (MEVTFLAGnN). By reading this status register, the CPU can
find out which particular unmasked events need service. Masked events are generated by logical ANDing
of particular fields of the EVTFLAG register and the EVTMASK register.

Masked event flag register 0 (MEVTFLAGO) and masked event flag register 1 (MEVTFLAG1) are shown
in Figure 12 and Figure 13 and described in Table 8.

Figure 12. Masked Event Flag Register 0 (MEVTFLAGO)

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

| MEF31 | MEF30 | MEF29 | MEF28 | MEF27 | MEF26 | MEF25 | MEF24 | MEF23 | MEF22 | MEF21 | MEF20 | MEF19 | MEF18 | MEF17 | MEF16 |

R-0000000000000000

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

| MEF15 | MEF14 | MEF13 | MEF12 | MEF11 | MEF10 | MEF9 | MEF8 | MEF7 | MEF6 | MEF5 | MEF4 | MEF3 | MEF2 | MEF1 | MEFO |

R-0000000000000000
LEGEND: R = Read only; -n = value after reset

Figure 13. Masked Event Flag 1 (MEVTFLAG1)

63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48

| MEF63 | MEF62 | MEF61 | MEF60 | MEF59 | MEF58 | MEF57 | MEF56 | MEFS5 | MEF54 | MEF53 | MEF52 | MEF51 | MEF50 | MEF49 | MEF48 |

R-0000000000000000

47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32

| MEF47 | MEF46 | MEF45 | MEF44 | MEF43 | MEF42 | MEF41 | MEF40 | MEF30 | MEF38 | MEF37 | MEF36 | MEF35 | MEF34 | MEF33 | MEF32 |

R-0000000000000000
LEGEND: R = Read only; -n = value after reset

Table 8. Masked Event Flag Registers (MEVTFLAGN) Field Descriptions

Bit Field Value | Description
63-0 | MEFn Masked Event Flag n
CPU does not need to do anything for this event

This enabled event has occurred

16 TMS320TCl16487/8 Chip Interrupt Controller (CIC) SPRUG70-August 2008
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CIC Registers

4.6 Event Mux Registers

In the CIC, there are four event mux registers that allow the event combiner to select any of the 64 input

events to be configured to connect to any 16 distinct output events.

Event mux register 0 (EVTMUXO0), event mux register 1 (EVTMUX1), event mux register 2 (EVTMUX2),
and event mux register 3 (EVTMUX3) are shown in Figure 14 through Figure 17 and described in Table 9.

Figure 14. Event Mux Register 0 (EVTMUXO0)

31 30 29 24 23 22 21 16
Reserved CIC_EVT3 | Reserved | CIC_EVT2
R-00 R/W-000011 R-00 R/W-000010
15 14 13 8 7 6 5 0
Reserved CIC_EVT1 Reserved CIC_EVTO
R-00 R/W-000001 R-00 R/W-000000
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Figure 15. Event Mux Register 1 (EVTMUX1)
31 30 29 24 23 22 21 16
Reserved CIC_EVT? | Reserved | CIC_EVT6
R-00 R/W-000111 R-00 R/W-000110
15 14 13 8 7 6 5 0
Reserved CIC_EVT5 Reserved CIC_EVT4
R-00 R/W-000101 R-00 R/W-000100
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Figure 16. Event Mux Register 2 (EVTMUX2)
31 30 29 24 23 22 21 16
Reserved CIC_EVT11 | Reserved | CIC_EVT10
R-00 R/W-001011 R-00 R/W-001010
15 14 13 8 7 6 5 0
Reserved CIC_EVT9 Reserved CIC_EVTS8
R-00 R/W-001001 R-00 R/W-001000
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Figure 17. Event Mux Register 3 (EVTMUX3)
31 30 29 24 23 22 21 16
Reserved CIC_EVT15 | Reserved | CIC_EVT14
R-00 R/W-001111 R-00 R/W-001110
15 14 13 8 7 6 5 0
Reserved CIC_EVT13 Reserved CIC_EVT12
R-00 R/W-001101 R-00 R/W-001100
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
SPRUG70-August 2008 TMS320TCl16487/8 Chip Interrupt Controller (CIC) 17
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Table 9. Event Mux Registers (EVTMUXn) Field Descriptions

Bit Field Value Description

29-24 | CIC_EVTn CIC_EVTn (where n=0,1,2 ...15)

21-16 For example, for CIC_EVTO:

153:)8 000000 CIC_EVT_I[0] is connected to CIC_EVT_O [0]. In TMS320TCI6487/8 this is reserved.
000001 CIC_EVT_I [1] is connected to CIC_EVT_O [0]. In TMS320TCI6487/8 this is reserved.
000010 CIC_EVT_I [2] is connected to CIC_EVT_OJ0]
000011 CIC_EVT_I [3] is connected to CIC_EVT_OJ0]
111110 CIC_EVT_I [62] is connected to CIC_EVT_O[0]
111111 | CIC_EVT_I [63] is connected to CIC_EVT_O[0]

18
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5 CIC Usage
One peripheral interrupt that goes to the C64x+ core via the CIC is used to illustrate CIC usage. The
TCl16487/8 device has a semaphore module that gives a semaphore error interrupt when there are atomic
access violations by different cores using the semaphore. The semaphore error interrupt (event number
58) goes to CICO, CIC1, and CIC2 for respective core-specific CICs, then routes this input event to distinct
CIC_OUT events according to your programmed CIC logic.
In this example for CICO (of Core0), CIC_EVENT_IN (input event ID = 58) is routed to CIC_EVT_O
(output event ID = 0). Once the CIC propagates the event to CIC_EVT_O (ID = 0), it is the C64x+ Core0
interrupt handler's responsibility to service the interrupt. Using CSL, the following example code routes
system event 58 via CICO to Core0. The semaphore error event is generated by software programming
using the Core0 semaphore error register.
/1 Structure for the Cl C CSL-object allocated by you
CSL_Gi cOhj hG cOj ;
/'l Structure for the Cl C specific paraneter
CSL_Gi cPar am Ci cPar am
/1 Structure for returning status of the function call
CSL_St atus hC cSt at us;
/1 This is returned by the CSL_cicOpen (...) APlI. The handle is used
/'l to identify the event of interest inall CICcalls
CSL_Gi cHandl e hC cHandl e;
/1 Status returned for test pass signature. 0-> Pass 1-> Fail
int status;
/1 Status returned for the Cl C pendi ng event status
Unt32 intrStat;
// This is returned by the CSL_senOpen (...) API.
CSL_SentHandl e hSenHandl e;
/1 Structure for the object that holds reference to the
/'l instance of SEMrequested after the call
CSL_Senthj hSenthj ;
/1 Structure for returning status of the function call
CSL_St atus Senft at ;
/1 Structure for nodul e specific parameters, (Nunmber of SEM resource)
CSL_SenPar am Par am
/'l Instance of SEMto which a handle is requested
CSL_I nst Num Sem nst =0;
/] Ovbject for Semaphore error settings
CSL_SenErrSet _Arg Senkrr;
/1 Flag used for handshaking with | SR routine
Bool interruptFlag = FALSE;
voi d main (void)
{
U nt32 result;
VAL_TRACE (0x01010101);
/1 Chip Specific Initialization
VAL_chiplnit (NULL);
/1 Environnent Initialization
VAL_envinit (NULL);
/'l Function call to performthe actual test
result = CIC DoTest ();
/1 This function does the result reporting and term nation
VAL_testExit (result);
}
/1 This function will do CICroute test for Event ID = 58. i.e.: Senmphore Err Int.
Cl C_DoTest () {
/1l Step 1: ClClnit
CSL_ci clnit (NULL);
G cParamect!| Evtld = CSL_ClI C_ECTL_EVTO; /I AdCQut =0 ;
Ci cParam event | d = CSL_CI C_EVENTI D_SEMERR ; // Semaphore Err Event = 58
SPRUG70-August 2008 TMS320TCl16487/8 Chip Interrupt Controller (CIC) 19
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}

/Il Step 2: CICOpen for CICO (CSL_CIC.0)
hC cHandl e = CSL_ci cOpen(&hCi cObj, CSL_CI C 0, &Ci cParam &hGCi cSt at us) ;

if (hCicHandle !'= NULL ) {
CSL_ci cHwControl (hG cHandl e, CSL_CI C_CVD_EVTENABLE, NULL);

}

/'l Generate a Semd Error Interrupt (Event |ID 58) which goes to CIC
Gen_Sem Err();

/1 Check the ClIC Masked Event Fl ag Register.
CSL_ci cGet HwSt at us(hCG cHandl e, CSL_CI C_QUERY_PENDSTATUS, (voi d*) & ntr Stat);

/1 Now wait and see whether ISR is serviced using ClC event route
while (interruptFlag == FALSE) {

status = 1,

H
status = 0; // return pass if interrupt check passed.
/1 Cose CIC handle

CSL_ci cC ose(hC cHandl e) ;

return status;

/1 This part of the code will generate Sem Err (Evt |ID =58)
Gen_Sem Err () {

}

/1l Step 1. Semnit
CSL_sem ni t (NULL) ;

Param flags = 4; // SEM 4 is used.

/] Step 2: senOpen
hSenHandl e = CSL_senpen(&hSenhj, Sem nst, &Param &Senttat);

Setup_Interrupt();

/1 Set Semaphore Error

SenErr. err Code 1; /I setting semaphore error forcefully.
SenErr.nstld 0; // Core O

SenErr. semNum 4; |/ Sem 4 is used

i f (hSenHandl e! =NULL) {

/1 Setting Semaphore Error which intern generate Senkrr (ID 58)
CSL_semHwCont r ol (hSenHandl e, CSL_SEM CVD_ERR_SET, &SentErr) ;

}

/'l O ose Semaphore handl e
CSL_sentl ose( hSenHandl e) ;

voi d Setup_Interrupt() {

CSL_I nt cPar am vect | d1;

/1 Setup the global Interrupt
context.nunEvtEntries = 3;

cont ext . event handl er Record = Record;
CSL_intclnit(&context);

/1 Enable NMs
CSL_i nt cd obal Nmi Enabl e() ;

/1 Enable G obal Interrupts
CSL_i nt cd obal Enabl e( NULL) ;

/'l For Semaphore error interrupt

vectldl = CSL_I NTC_VECTI D_5; // CC_QUT_0 = 80 for Core0
hintcSenErr = CSL_intcQpen (& ntcSenErr, 80, &vectldl , NULL);
Event Recor d. handl er = (CSL_I nt cEvent Handl er) Senaphor eEr r or Handl er ;
Event Record. arg = (voi d*) hSenHandl e;

CSL_i nt cPl ugEvent Handl er ( hl nt cSenErr, &Event Recor d) ;

/* Clear the Interrupt */

CSL_i nt cHwCont r ol (hl nt cSenErr, CSL_I NTC_CVD_EVTCLEAR, NULL) ;

/* Enable the Interrupt */

20
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CSL_i ntcHwControl (hl ntcSenErr, CSL_I NTC_CVD_EVTENABLE, NULL) ;

}

voi d Semaphor eEr r or Handl er (CSL_SenHandl e hSenHandl e)

{
interrupt Fl ag = TRUE;
VAL_TRACE( 0xCO01BABE) ;

6 Inter-Processor (Core) Interrupts

In multi-CPU devices, it is necessary to communicate between each core. In the TCI16487/8 device, two
sets of registers are available for programming that facilitate inter-core communication. IPC generation
registers (IPCGRO, IPCGR1, IPCGR2) and IPC acknowledgment registers (IPCARO, IPCAR1, IPCAR2)
are dedicated for inter-core interrupts. These registers can be utilized by external hosts or the C64x+ core
to communicate with other C64x+ cores. Writing a 1 to the IPCG field of the IPCGRn register generates
an interrupt pulse to the Coren (n = 0, 1, 2). These registers also provide source ID flags to indicate which
master/host has caused the interrupt pulse. Up to 28 different sources of interrupt can be generated and it
is entirely software programmable for allocating source ID for any particular interrupt.
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7 IPC Registers
Table 3 shows the summary for the inter-core communication registers.
Table 10. IPC Register Summary
Offset Acronym Description See
0x02880900 - 0x02880903 IPCGRO IPC Generation Register 0 (for C64x+ Core0) Section 7.1
0x02880904 - 0x02880907 IPCGR1 IPC Generation Register 1 (for C64x+ Corel) Section 7.1
0x02880908 - 0x0288090B IPCGR2 IPC Generation Register 2 (for C64x+ Core2) Section 7.1
0x02880940 - 0x02880943 IPCARO IPC Acknowledgment Register 0 (for C64x+ Core0Q) Section 7.2
0x02880944 - 0x02880947 IPCAR1 IPC Acknowledgment Register 1 (for C64x+ Corel) Section 7.2
0x02880948 - 0x0288094B IPCAR2 IPC Acknowledgment Register 2 (for C64x+ Core2) Section 7.2
22 TMS320TCl16487/8 Chip Interrupt Controller (CIC) SPRUG70-August 2008
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7.1 IPC Generation Registers

The TCI16487/8 device has three IPC generation registers; each one is dedicated to each core. The
IPCGRO is dedicated to the C64x+ Core0, the IPCGR1 is dedicated to the C64x+ Corel, and the IPCGR2
is dedicated to the C64x+ Core2. Writing a 1 to the IPCG field of these registers generates an interrupt
pulse to the respective core.

The IPC generation register (IPCGRO - IPCGR?2) is shown in Figure 18 and described in Table 11.

Figure 18. IPC Generation Registers (IPCGRO - IPCGR2)

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

| sRcs27 | sRCs26 | sRCs25 | sResa4 | SRCs23 | sRCs22 | sRes21 [ SRes20 | sRCsi9 | sresis | sResi7 [ SResie | sRCsis | sresi4 [ SResis | sResiz |

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
‘SRCSll ‘ SRCSlO| SRCS9 | SRCS8 ‘ SRCS7 ‘ SRCS6 | SRCS5 | SRCS4 ‘ SRCS3 ‘ SRCS2 | SRCS1 | SRCS0 ‘ Reserved | IPCG ‘
RW-0  RMW-0 RW-0  RMW-0 RMW-O0 RMW-O RWO RWO RWO RWO RWO  RWO R-000 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 11. IPC Generation Registers Field Descriptions

Bit Field Value | Description
31-4 | SRCSn Write
No Effect
1 Set register bit. The source or host/master has generated an inter-core interrupt pulse for the

respective core. You can assign any of the available 28 different interrupt generator source IDs to
any of these fields (31:4).

Read
Returns the current value.

3-1 Reserved 0 A value written to this field has no effect.
0 IPCG Write
No Effect
1 Generate an inter-core interrupt pulse for the respective core. IPCGRO is for Core0.
Read

Returns 0; no effect.

SPRUG70-August 2008 TMS320TCl16487/8 Chip Interrupt Controller (CIC) 23
Submit Documentation Feedback



1} TEXAS
INSTRUMENTS
IPC Registers www.ti.com
7.2 IPC Acknowledgment Registers

In the TC16487/8 device there are three IPC acknowledgment registers; each one is dedicated to each
core. IPCARQO is dedicated to the C64x+ Core0, IPCARL is dedicated to the C64x+ Corel, and IPCAR2 is
dedicated to the C64x+ Core2.

The IPC acknowledgment register (IPCARO - IPCAR?2) is shown in Figure 19 and described in Table 12.

Figure 19. IPC Acknowledgment Registers (IPCARO - IPCAR?2)

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

| sRec27 | sreeee | sReeas | sRcca4 | sReces | sreczz | sRecat | sReczo | srecio | sRecis | sReci? | sRecis | srecis | sRecid | srecis | sreciz |

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

15 14 13 12 11 10 9 8 7 6 5 4 3 0
‘SRCCll ‘ SRCClO| SRCC9 | SRCC8 ‘ SRCC7 ‘ SRCC6 | SRCC5 | SRCC4 ‘ SRCC3 ‘ SRCC2 | SRcC1 | SRCCO ‘ Reserved
RW-0  RMW-0 RW-0  RMW-0 RMW-0 RMW-O0 RWO RWO RWO RWO RWO RWO R-0000

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 12. IPC Acknowledgment Registers Field Descriptions

Bit Field Value | Description

31-4 | SRCCn Write
No Effect
Clears the corresponding bit field in the associated IPCARn register.
Read
Returns the current value of the internal register.

3-0 Reserved 0 A value written to this field has no effect.
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8 CIC Event Lists for the C64x+ Megamodule
Table 13 lists the 64 event inputs to the CIC [2:0]. There are some C64x+ core-specific events that go to a

specified core from that core's CIC. Note that n implies the event number that matches the specific core

number to which it is routed.

Table 13. Input Events to CIC[2:0]

Number Name Description
0 EVTO Output of Event Combiner O for Events [31:2]
1 EVT1 Output of Event Combiner 1 for Events [63:32]
2 Unused Reserved
3 Unused Reserved
4 I2CINT 12C Error Interrupt
5 FSERR FSYNC Error Interrupt
6 RIOINT7 RapidlO Error Interrupt
7 PSC_ERRINT GPSC Error Interrupt
8 VCPINT VCP Error Interrupt
9 TCPINT TCP Error Interrupt
10 RINTO McBSPO Receive Interrupt
11 XINTO McBSPO Transmit Interrupt
12 RINT1 McBSP1 Receive Interrupt
13 XINT1 McBSP1Transmit Interrupt
14 REVTO McBSPO Receive EDMA Event
15 XEVTO McBSPO Transmit EDMA Event
16 REVT1 McBSP1 Receive EDMA Event
17 XEVT1 McBSP1 Transmit EDMA Event
18 IREVT I12C Receive EDMA Event
19 IXEVT I12C Transmit EDMA Event
20 FSEVT18 FSYNC Event
21 FSEVT19 FSYNC Event
22 FSEVT20 FSYNC Event
23 FSEVT21 FSYNC Event
24 FSEVT22 FSYNC Event
25 FSEVT23 FSYNC Event
26 FSEVT24 FSYNC Event
27 FSEVT25 FSYNC Event
28 FSEVT26 FSYNC Event
29 FSEVT27 FSYNC Event
30 FSEVT28 FSYNC Event
31 FSEVT29 FSYNC Event
32 VCPREVT VCP Receive Event
33 VCPXEVT VCP Transmit Event
34 TCPREVT TCP Receive Event
35 TCPXEVT TCP Transmit Event
36 TPCC_ERRINT  TPCC Error Interrupt
37 TPCC_MPINT TPCC Memory Protection Interrupt
38 TPTC_ERRINTO  TPTCO Error Interrupt
39 TPTC_ERRINT1  TPTC1 Error Interrupt
40 TPTC_ERRINT2  TPTC2 Error Interrupt
41 TPTC_ERRINT3  TPTCS3 Error Interrupt
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Table 13. Input Events to CIC[2:0] (continued)

Number Name Description
42 TPTC_ERRINT4  TPTC4 Error Interrupt
43 TPTC_ERRINT5  TPTCS Error Interrupt
44 TPCC_AETEVT  TPCC AET Event
45 AIF_EVT2 AIF CPU Interrupt 2
46 AIF_EVT3 AIF CPU Interrupt 3
47 AIF_PSEVTO AIF Packet Switched Transfer Event
48 AIF_PSEVT1 AIF Packet Switched Transfer Event
49 AIF_PSEVT2 AIF Packet Switched Transfer Event
50 AIF_PSEVT3 AIF Packet Switched Transfer Event
51 AIF_PSEVT4 AIF Packet Switched Transfer Event
52 AIF_PSEVT5 AIF Packet Switched Transfer Event
53 AIF_PSEVT6 AIF Packet Switched Transfer Event
54 AIF_TEVTO AIF Logic Analyzer Trace Event
55 AIF_TEVT1 AIF Logic Analyzer Trace Event
56 RAC_DEVENTO RAC Debug Event
57 RAC_DEVENT1 RAC Debug Event
58 SEMERRn @ Semaphore Error Event for C64x+ COREN

63:59 Unused Reserved

M The C64x+ Core0 receives SEMERRO interrupts, the C64x+ Corel receives SEMERR1 interrupts,
and the C64x+ Core2 receives SEMERR2 interrupts.
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9 CIC Event Lists for TPCC

The CIC3 is responsible for routing the system events to TPCC. Several events that routed through the
event controller may be required to be used as trigger events for a DMA transaction. Table 14 lists the 64

event inputs to the CIC3.

Table 14. Input Events to CIC3

Number Name Description
0 EVTO Output of Event Combiner O for Events [31:2]
1 EVT1 Output of Event Combiner 1 for Events [63:32]
2 FSEVTO Frame Synchronization Event O
3 FSEVT1 Frame Synchronization Event 1
4 FSEVT2 Frame Synchronization Event 2
5 FSEVT3 Frame Synchronization Event 3
6 FSEVT14 Frame Synchronization Event 14
7 FSEVT15 Frame Synchronization Event 15
8 FSEVT16 Frame Synchronization Event 16
9 FSEVT17 Frame Synchronization Event 17
10 FSEVT18 Frame Synchronization Event 18
11 FSEVT19 Frame Synchronization Event 19
12 FSEVT20 Frame Synchronization Event 20
13 FSEVT21 Frame Synchronization Event 21
14 FSEVT22 Frame Synchronization Event 22
15 FSEVT23 Frame Synchronization Event 23
16 FSEVT24 Frame Synchronization Event 24
17 FSEVT25 Frame Synchronization Event 25
18 FSEVT26 Frame Synchronization Event 26
19 FSEVT27 Frame Synchronization Event 27
20 FSEVT28 Frame Synchronization Event 28
21 RIOINTO RapidlO Interrupt 0
22 RIOINT1 RapidlO Interrupt 1
23 RIOINT2 RapidlO Interrupt 2
24 RIOINT3 RapidlO Interrupt 3
25 RIOINT4 RapidlO Interrupt 4
26 RIOINTS RapidlO Interrupt 5
27 RIOINT7 RapidlO Interrupt 7
28 MACINTO Ethernet MAC Interrupt
29 MACRXINTO Ethernet MAC Interrupt
30 MACTXINTO Ethernet MAC Interrupt
31 MACINT1 Ethernet MAC Interrupt
32 MACRXINT1 Ethernet MAC Interrupt
33 MACTXINT1 Ethernet MAC Interrupt
34 MACINT2 Ethernet MAC Interrupt
35 MACRXINT2 Ethernet MAC Interrupt
36 MACTXINT2 Ethernet MAC Interrupt
37 SEMERRO Semaphore Error Interrupt
38 SEMERR1 Semaphore Error Interrupt
39 SEMERR2 Semaphore Error Interrupt
40 RACINTO RAC Interrupt
41 RACINT1 RAC Interrupt
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Table 14. Input Events to CIC3 (continued)

Number Name Description
42 RACINT2 RAC Interrupt
43 TINT3L Timer3 Interrupt Low
44 TINT3H Timer3 Interrupt High
45 TINT4L Timer4 Interrupt Low
46 TINT4H Timer4 Interrupt High
47 TINT5L Timer5 Interrupt Low
48 TINT5H Timer5 Interrupt High
49 AIF_TEVTO AIF Logic Analyzer Trace Event
50 AIF_TEVT1 AIF Logic Analyzer Trace Event
51 RAC_DEVENTO RAC Debug Event
52 RAC_DEVENT1 RAC Debug Event
53 GPINTO GPIO Event
54 GPINT1 GPIO Event
55 GPINT2 GPIO Event
56 GPINT3 GPIO Event
57 GPINT4 GPIO Event
58 CICO_EVT14 CIC_EVT_o[14] from Chip Interrupt Controller[0]
59 CICO_EVT15 CIC_EVT_o[15] from Chip Interrupt Controller[0]
60 CIC1_EVT14 CIC_EVT_o[14] from Chip Interrupt Controller[1]
61 CIC1_EVT15 CIC_EVT_o[15] from Chip Interrupt Controller[1]
62 CIC2_EVT14 CIC_EVT_o[14] from Chip Interrupt Controller[2]
63 CIC2_EVT15 CIC_EVT_o[15] from Chip Interrupt Controller[2]
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and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Clocks and Timers www.ti.com/clocks Digital Control www.ti.com/digitalcontrol
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
RFID www.ti-rfid.com Telephony www.ti.com/telephony
RF/IF and ZigBee® Solutions  www.ti.com/Iprf Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

© View [[MS320TCI6487FGUNA on WIN SOURCE
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Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management
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