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8. Boot Sequence

This chapter summarizes the boot sequence of the AT32UC3B. The behaviour after power-up is
controlled by the Power Manager. For specific details, refer to section Power Manager (PM).

8.1  Starting of clocks

After power-up, the device will be held in a reset state by the Power-On Reset circuitry, until the
power has stabilized throughout the device. Once the power has stabilized, the device will use
the internal RC Oscillator as clock source.

On system start-up, the PLLs are disabled. All clocks to all modules are running. No clocks have
a divided frequency, all parts of the system recieves a clock with the same frequency as the
internal RC Oscillator.

8.2 Fetching of initial instructions

32059L-AVR32-01/2012

After reset has been released, the AVR32 UC CPU starts fetching instructions from the reset
address, which is 0x8000_0000. This address points to the first address in the internal Flash.

The code read from the internal Flash is free to configure the system to use for example the
PLLs, to divide the frequency of the clock routed to some of the peripherals, and to gate the
clocks to unused peripherals.

When powering up the device, there may be a delay before the voltage has stabilized, depend-
ing on the rise time of the supply used. The CPU can start executing code as soon as the supply

is above the POR threshold, and before the supply is stable. Before switching to a high-speed
clock source, the user should use the BOD to make sure the VDDCORE is above the minimum
level.

AIMEL 34
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9.6.2 Clock Select Register

Name: CKSEL

Access Type: Read/Write

Offset: 0x004

Reset Value: 0x00000000
31 30 29 28 27 26 25 24

‘ PBBDIV ‘ - ‘ - ‘ - ‘ - ‘ PBBSEL ‘
23 22 21 20 19 18 17 16

‘ PBADIV ‘ - ‘ - ‘ - ‘ - ‘ PBASEL ‘
15 14 13 12 1" 10 9 8

‘ HSBDIV ‘ - ‘ - ‘ - ‘ - ‘ HSBSEL ‘
7 6 5 4 3 2 1 0

‘ CPUDIV ‘ - ‘ - ‘ - ‘ - ‘ CPUSEL ‘

 PBBDIV, PBBSEL: PBB Division and Clock Select
PBBDIV = 0: PBB clock equals main clock.

PBBDIV = 1: PBB clock equals main clock divided by 2(PBBSEL*1),

* PBADIV, PBASEL: PBA Division and Clock Select
PBADIV = 0: PBA clock equals main clock.

PBADIV = 1: PBA clock equals main clock divided by 2(PBASEL*1),

 HSBDIV, HSBSEL: HSB Division and Clock Select
For the AT32UC3B, HSBDIV always equals CPUDIV, and HSBSEL always equals CPUSEL, as the HSB clock is always equal
to the CPU clock.

¢ CPUDIV, CPUSEL: CPU Division and Clock Select
CPUDIV = 0: CPU clock equals main clock.

CPUDIV = 1: CPU clock equals main clock divided by 2(CPUSEL+1),

Note that if xxxDIV is written to 0, xxxSEL should also be written to 0 to ensure correct operation.
Also note that writing this register clears POSCSR:CKRDY. The register must not be re-written until CKRDY goes high.

AIMEL 51

32059L-AVR32-01/2012 —



13.7.10 Test Register

Name: TEST

Access Type: Read/Write

Offset: 0x024

Reset Value: 0x00000000
31 30 29 28 27 26 25 24

. - r - - r -t - °rr - [ -} - |
23 22 21 20 19 18 17 16

. - - -1+ - +r - - [ - [ - |
15 14 13 12 11 10 9 8

I e e e T
7 6 5 4 3 2 1 0

‘ INT7 ‘ INT6 ‘ INT5 ‘ INT4 ‘ INT3 ‘ INT2 ‘ INT1 ‘ INTO ‘

* TESTEN: Test Enable
0: This bit disables external interrupt test mode.

1: This bit enables external interrupt test mode.
¢ INTn: External Interrupt n

If TESTEN is 1, the value written to this bit will be the value to the interrupt detector and the value on the pad will be ignored.
* NMI: Non-Maskable Interrupt

If TESTEN is 1, the value written to this bit will be the value to the interrupt detector and the value on the pad will be ignored.

AIMEL 14
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16.6.6 Memory Address Reload Register

Name: MARR

Access Type: Read/Write

Offset: 0x00C + n*0x040

Reset Value: 0x00000000
31 30 29 28 27 26 25 24

| MARV([31:24] |
23 22 21 20 19 18 17 16

‘ MARV[23:16] ‘
15 14 13 12 11 10 9 8

‘ MARV[15:8] ‘
7 6 5 4 3 2 1 0

‘ MARV[7:0] ‘

* MARV: Memory Address Reload Value
Reload Value for the MAR register. This value will be loaded into MAR when TCR reaches zero if the TCRR register has a non-
zero value.

AIMEL 161
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17.6.9 Interrupt Enable Register

Name: IER

Access Type: Read, Write, Set, Clear, Toggle

Offset: 0x90, 0x94, 0x98, 0x9C

Reset Value: -
31 30 29 28 27 26 25 24

| P31 | P30 P29 P28 | P27 P26 P25 P24 |
23 22 21 20 19 18 17 16

| P23 | P22 P21 P20 | P19 P18 P17 P16 |
15 14 13 12 11 10 9 8

| P15 | P14 P13 P12 | P11 P10 P9 P8 |
7 6 5 4 3 2 1 0

| P7 | P6 P5 P4 | P3 P2 P1 PO |

¢ PO0-31: Interrupt Enable

0: Interrupt is disabled for the corresponding pin.
1: Interrupt is enabled for the corresponding pin.
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17.6.10 Interrupt Mode Register 0

Name: IMRO

Access Type: Read, Write, Set, Clear, Toggle

Offset: 0xAO0, OxA4, 0xA8, OxAC

Reset Value: -
31 30 29 28 27 26 25 24

| P31 | P30 | P29 | P28 | P27 P26 P25 P24 |
23 22 21 20 19 18 17 16

| P23 | P22 | P21 | P20 | P19 P18 P17 P16 |
15 14 13 12 11 10 9 8

| P15 | P14 | P13 | P12 | P11 P10 P9 P8 |
7 6 5 4 3 2 1 0

| P7 | P6 | P5 | P4 | P3 P2 P1 PO |

¢ P0-31: Interrupt Mode Bit 0
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19. Two-Wire Interface (TWI)

19.1 Features

19.2 Overview

32059L-AVR32-01/2012
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+ Compatible with Atmel Two-wire Interface Serial Memory and I2C Compatible Devices'"
* One, Two or Three Bytes for Slave Address
* Sequential Read-write Operations
* Master, Multi-master and Slave Mode Operation
* Bit Rate: Up to 400 Kbits
* General Call Supported in Slave mode
* Connection to Peripheral DMA Controller Channel Capabilities Optimizes Data Transfers in
Master Mode Only
— One Channel for the Receiver, One Channel for the Transmitter
— Next Buffer Support

Note: 1. See Table 19-1 below for details on compatibility with 12C Standard.

The Atmel Two-wire Interface (TWI) interconnects components on a unique two-wire bus, made
up of one clock line and one data line with speeds of up to 400 Kbits per second, based on a
byte-oriented transfer format. It can be used with any Atmel Two-wire Interface bus Serial
EEPROM and I2C compatible device such as Real Time Clock (RTC), Dot Matrix/Graphic LCD
Controllers and Temperature Sensor, to name but a few. The TWI is programmable as a master
or a slave with sequential or single-byte access. Multiple master capability is supported. Arbitra-
tion of the bus is performed internally and puts the TWI in slave mode automatically if the bus
arbitration is lost.

A configurable baud rate generator permits the output data rate to be adapted to a wide range of
core clock frequencies.

Below, Table 19-1 lists the compatibility level of the Atmel Two-wire Interface in Master Mode and
a full I°C compatible device.

Table 19-1.  Atmel TWI compatibility with I°C Standard

12C Standard Atmel TWI
Standard Mode Speed (100 KHz) Supported
Fast Mode Speed (400 KHz) Supported
7 or 10 bits Slave Addressing Supported
START BYTE(™ Not Supported
Repeated Start (Sr) Condition Supported
ACK and NACK Management Supported
Slope control and input filtering (Fast mode) Not Supported
Clock stretching Supported

Note: 1. START + b000000001 + Ack + Sr

AIMEL 218
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19.14.7 Interrupt Enable Register

Name: IER

Access: Write-only

Offset: 0x24

Reset Value: 0x00000000
31 30 29 28 27 26 25 24

I - I - I - I - I - I - I - - |
23 22 21 20 19 18 17 16

I - I - I - I - I - I - I - - |
15 14 13 12 1 10 9 8

| - | - | - | - |EOSACC | SCL_WS | ARBLST NACK |
7 6 5 4 3 2 1 0

| - | OVRE | GACC | SVACC | - | TXRDY | RXRDY TXCOMP |

Writing a zero to a bit in this register has no effect.
Writing a one to a bit in this register will set the corresponding bit in IMR.

32059L-AVR32-01/2012
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Figure 21-33. IrDA Modulation
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21.6.6.2 IrDA Baud Rate
As the IrDA mode shares some logic with the ISO7816 mode, the FIDI.FI_DI_RATIO field needs
to be configured correctly. See Section “21.6.2.5” on page 302. Table 21-11 gives some exam-
ples of BRGR.CD values, baud rate error, and pulse duration. Note that the maximal acceptable
error rate of +1.87% must be met.
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Table 21-11. [rDA Baud Rate Error

‘

%6 Bit Period

Peripheral Clock Baud Rate CcDh Baud Rate Error Pulse Time
3686 400 115 200 2 0.00% 1.63
20 000 000 115 200 11 1.38% 1.63
32 768 000 115 200 18 1.25% 1.63
40 000 000 115 200 22 1.38% 1.63
3686 400 57 600 4 0.00% 3.26
20 000 000 57 600 22 1.38% 3.26
32 768 000 57 600 36 1.25% 3.26
40 000 000 57 600 43 0.93% 3.26
3686 400 38 400 6 0.00% 4.88
20 000 000 38 400 33 1.38% 4.88
32 768 000 38 400 53 0.63% 4.88
40 000 000 38 400 65 0.16% 4.88
3686 400 19 200 12 0.00% 9.77
20 000 000 19 200 65 0.16% 9.77
32 768 000 19 200 107 0.31% 9.77
40 000 000 19 200 130 0.16% 9.77
3686 400 9 600 24 0.00% 19.53
20 000 000 9 600 130 0.16% 19.53
32 768 000 9 600 213 0.16% 19.53
40 000 000 9 600 260 0.16% 19.53

32059L-AVR32-01/2012
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21.7.2 Mode Register

Name: MR

Access Type: Read-write

Offset: 0x4

Reset Value: 0x00000000
31 30 29 28 27 26 25 24

| ONEBIT | MODSYNC | MAN | FILTER - | MAX_ITERATION |
23 22 21 20 19 18 17 16

| - | VAR _SYNC | DSNACK | INACK OVER | CLKO MODE9 | MSBF/CPOL |
15 14 13 12 " 10 9 8

| CHMODE | NBSTOP PAR | SYNC/CPHA |
7 6 5 4 3 2 1 0

| CHRL | USCLKS MODE |

 ONEBIT: Start Frame Delimiter Selector

0: The start frame delimiter is a command or data sync, as defined by MODSYNC.

1: The start frame delimiter is a normal start bit, as defined by MODSYNC.

* MODSYNC: Manchester Synchronization Mode

0: The manchester start bit is either a 0-to-1 transition, or a data sync.

1: The manchester start bit is either a 1-to-0 transition, or a command sync.

¢ MAN: Manchester Encoder/Decoder Enable
0: Manchester endec is disabled.
1: Manchester endec is enabled.
¢ FILTER: Infrared Receive Line Filter
0: The USART does not filter the receive line.

1: The USART filters the receive line by doing three consecutive samples and uses the majority value.

* MAX_ITERATION

This field determines the number of acceptable consecutive NACK’s when in protocol T=0.
¢ VAR_SYNC: Variable Synchronization of Command/Data Sync Start Frame Delimiter

0: Sync pattern according to MODSYNC.
1: Sync pattern according to THR. TXSYNH.
* DSNACK: Disable Successive NACK

0: NACK's are handled as normal, unless disabled by INACK.

1: The receiver restricts the amount of consecutive NACK’s by MAX_ITERATION value. If MAX_ITERATION=0 no NACK will be
issued and the first erroneous message is accepted as a valid character, setting CSR.ITER.

* INACK: Inhibit Non Acknowledge
0: The NACK is generated.

1: The NACK is not generated.

¢ OVER: Oversampling Mode
0: Oversampling at 16 times the baud rate.
1: Oversampling at 8 times the baud rate.

¢ CLKO: Clock Output Select
0: The USART does not drive the CLK pin.

1: The USART drives the CLK pin unless USCLKS selects the external clock.

ATMEL

¢ MODE?9: 9-bit Character Length
0: CHRL defines character length.

32059L-AVR32-01/2012
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Table 21-23. Baud Rate in ISO7816 Mode

CD Baud Rate
0 Baud Rate Clock Disabled
1 to 65535 _ _Selected Clock
Baud Rate = EBT RATIO - €D

Alm L 342
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21.712 FI DI Ratio Register

Name: FIDI
Access Type: Read-write
Offset: 0x40
Reset Value: 0x00000174
31 30 29 28 27 26 25 24
23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8
| _ | — | — — | - FI_DI_RATIO[10:8] |
7 6 5 4 3 2 1 0
| FI_DI_RATIO[7:0] |
* FI_DI_RATIO: Fl Over DI Ratio Value
0: If ISO7816 mode is selected, the baud rate generator does not generate a signal.
1-2047: If ISO7816 mode is selected, the baud rate is the clock provided on CLK divided by FI_DI_RATIO.
AIMEL 345
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* The Upstream Resume (UPRSM) interrupt

» The Endpoint n (EPnINT) interrupt

» The DMA Channel n (DMANINT) interrupt
The exception device global interrupts are:

» The Start of Frame (SOF) interrupt with a frame number CRC error (FNCERR is one)

*Endpoint interrupts

The processing device endpoint interrupts are:

» The Transmitted IN Data Interrupt (TXINI)

* The Received OUT Data Interrupt (RXOUTI)

* The Received SETUP Interrupt (RXSTPI)

» The Short Packet (SHORTPACKET) interrupt

» The Number of Busy Banks (NBUSYBK) interrupt
The exception device endpoint interrupts are:

* The Underflow Interrupt (UNDERFI)

» The NAKed OUT Interrupt (NAKOUTI)
* The NAKed IN Interrupt (NAKINI)

» The Overflow Interrupt (OVERFI)

» The STALLed Interrupt (STALLEDI)

» The CRC Error Interrupt (CRCERRI)

*DMA interrupts

The processing device DMA interrupts are:

» The End of USB Transfer Status (EOTSTA) interrupt
» The End of Channel Buffer Status (EOCHBUFFSTA) interrupt
» The Descriptor Loaded Status (DESCLDSTA) interrupt

There is no exception device DMA interrupt.

Alm L 379
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Table 22-4. USBB Register Memory Map
Offset Register Name Access Reset Value
0x05C8 Pipe 2 Control Register UPCON2 Read-Only 0x00000000
0x05CC Pipe 3 Control Register UPCON3 Read-Only 0x00000000
0x05D0 Pipe 4 Control Register UPCON4 Read-Only 0x00000000
0x05D4 Pipe 5 Control Register UPCONS Read-Only 0x00000000
0x05D8 Pipe 6 Control Register UPCONG6 Read-Only 0x00000000
0x05DC Pipe 7 Control Register UPCON7 Read-Only 0x00000000
0x05F0 Pipe 0 Control Set Register UPCONOSET Write-Only 0x00000000
0x05F4 Pipe 1 Control Set Register UPCON1SET Write-Only 0x00000000
0x05F8 Pipe 2 Control Set Register UPCON2SET Write-Only 0x00000000
0x05FC Pipe 3 Control Set Register UPCON3SET Write-Only 0x00000000
0x0600 Pipe 4 Control Set Register UPCON4SET Write-Only 0x00000000
0x0604 Pipe 5 Control Set Register UPCONSSET Write-Only 0x00000000
0x0608 Pipe 6 Control Set Register UPCONGSET Write-Only 0x00000000
0x0620 Pipe 0 Control Clear Register UPCONOCLR Write-Only 0x00000000
0x0624 Pipe 1 Control Clear Register UPCON1CLR Write-Only 0x00000000
0x0628 Pipe 2 Control Clear Register UPCON2CLR Write-Only 0x00000000
0x062C Pipe 3 Control Clear Register UPCONS3CLR Write-Only 0x00000000
0x0630 Pipe 4 Control Clear Register UPCON4CLR Write-Only 0x00000000
0x0634 Pipe 5 Control Clear Register UPCONS5CLR Write-Only 0x00000000
0x0638 Pipe 6 Control Clear Register UPCONG6CLR Write-Only 0x00000000
0x0650 Pipe 0 IN Request Register UPINRQO Read/Write 0x00000000
0x0654 Pipe 1 IN Request Register UPINRQ1 Read/Write 0x00000000
0x0658 Pipe 2 IN Request Register UPINRQ2 Read/Write 0x00000000
0x065C Pipe 3 IN Request Register UPINRQ3 Read/Write 0x00000000
0x0660 Pipe 4 IN Request Register UPINRQ4 Read/Write 0x00000000
0x0664 Pipe 5 IN Request Register UPINRQ5 Read/Write 0x00000000
0x0668 Pipe 6 IN Request Register UPINRQ6 Read/Write 0x00000000
0x0680 Pipe 0 Error Register UPERRO Read/Write 0x00000000
0x0684 Pipe 1 Error Register UPERR1 Read/Write 0x00000000
0x0688 Pipe 2 Error Register UPERR2 Read/Write 0x00000000
0x068C Pipe 3 Error Register UPERR3 Read/Write 0x00000000
0x0690 Pipe 4 Error Register UPERR4 Read/Write 0x00000000
0x0694 Pipe 5 Error Register UPERR5 Read/Write 0x00000000
0x0698 Pipe 6 Error Register UPERRG6 Read/Write 0x00000000
0x0710 Host DMA ChanneIF:el;li(z;Pescriptor Address NLé)H(_I?[l;/IIgC Read/Write 0x00000000
AIMEL 397
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Table 22-4. USBB Register Memory Map
Offset Register Name Access Reset Value
. UHDMA1 .
0x0714 Host DMA Channel 1 HSB Address Register ADDR Read/Write 0x00000000
0x0718 Host DMA Channel 1 Control Register UHDMAT Read/Write 0x00000000
9 CONTROL
. UHDMA1 .
0x071C Host DMA Channel 1 Status Register STATUS Read/Write 0x00000000
Host DMA Channel 2 Next Descriptor Address UHDMA2 .
0x0720 Register NEXTDESC Read/Write 0x00000000
. UHDMA2 .
0x0724 Host DMA Channel 2 HSB Address Register ADDR Read/Write 0x00000000
. UHDMA2 .
0x0728 Host DMA Channel 2 Control Register CONTROL Read/Write 0x00000000
0x072C Host DMA Channel 2 Status Register UHDMA?2 Read/Write 0x00000000
STATUS
Host DMA Channel 3 Next Descriptor Address UHDMA3 .
0x0730 Register NEXTDESC Read/Write 0x00000000
. UHDMA3 .
0x0734 Host DMA Channel 3 HSB Address Register ADDR Read/Write 0x00000000
. UHDMA3 .
0x0738 Host DMA Channel 3 Control Register CONTROL Read/Write 0x00000000
0x073C Host DMA Channel 3Status Register UHDMAS Read/Write 0x00000000
STATUS
Host DMA Channel 4 Next Descriptor Address UHDMA4 .
0x0740 Register NEXTDESC Read/Write 0x00000000
. UHDMA4 .
0x0744 Host DMA Channel 4 HSB Address Register ADDR Read/Write 0x00000000
. UHDMA4 .
0x0748 Host DMA Channel 4 Control Register CONTROL Read/Write 0x00000000
0x074C Host DMA Channel 4 Status Register UHDMA4 Read/Write 0x00000000
STATUS
Host DMA Channel 5 Next Descriptor Address UHDMAS5 .
0x0750 Register NEXTDESC Read/Write 0x00000000
. UHDMA5 .
0x0754 Host DMA Channel 5 HSB Address Register ADDR Read/Write 0x00000000
. UHDMA5 .
0x0758 Host DMA Channel 5 Control Register CONTROL Read/Write 0x00000000
0x075C Host DMA Channel 5 Status Register UHDMAS Read/Write 0x00000000
STATUS
Host DMA Channel 6 Next Descriptor Address UHDMAG .
0x0760 Register NEXTDESC Read/Write 0x00000000
. UHDMAG .
0x0764 Host DMA Channel 6 HSB Address Register ADDR Read/Write 0x00000000
. UHDMAG .
0x0768 Host DMA Channel 6 Control Register CONTROL Read/Write 0x00000000
ATMEL 398

32059L-AVR32-01/2012 —



22.8.3.8 Host Frame Number Register

Register Name: UHFNUM

Access Type: Read/Write

Offset: 0x0420

Reset Value: 0x00000000
31 30 29 28 27 26 25 24
23 22 21 20 19 18 17 16

‘ FLENHIGH ‘
15 14 13 12 11 10 9 8

‘ - - FNUM[10:5] \
7 6 5 4 3 2 1 0

FNUM[4:0] - - -

¢ FLENHIGH: Frame Length
This field contains the 8 high-order bits of the 14-bits internal frame counter (frame counter at 12MHz, counter length is 12000
to ensure a SOF generation every 1 ms).
* FNUM: Frame Number
This field contains the current SOF number.
This field can be written.

AIMEL 450
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23.6.3.5 WAVSEL =3
When CMRn.WAVSEL is three, the value of CVn is incremented from zero to RC. Once RC is
reached, the value of CVn is decremented to zero, then re-incremented to RC and so on. See
Figure 23-12 on page 486.

A trigger such as an external event or a software trigger can modify CVn at any time. If a trigger
occurs while CVn is incrementing, CVn then decrements. If a trigger is received while CVn is
decrementing, CVn then increments. See Figure 23-13 on page 487.

RC Compare can stop the counter clock (CMRn.CPCSTOP = 1) and/or disable the counter clock
(CMRn.CPCDIS =1).

Figure 23-12. WAVSEL = 3 Without Trigger

Counter Value

A
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I
I
RA L N N
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I
I
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I
I

TIOA
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25.7.3 Channel Enable Register

Name: CHER

Access Type: Write-only

Offset: 0x10

Reset Value: 0x00000000
31 30 29 28 27 26 25 24

I - I - I - I - I - - I - I - |
23 22 21 20 19 18 17 16

I - I - I - I - I - - I - I - |
15 14 13 12 1" 10 9 8

I - I - I - I - I - - I - I - |
7 6 5 4 3 2 1 0

| CH7 | CH6 | CH5 | CH4 | CH3 CH2 | CHA1 | CHO |

* CHn: Channel n Enable
Writing a one to these bits will set the corresponding bit in CHSR.

Writing a zero to these bits has no effect.
These bits always read a zero.

ATMEL
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26. Audio Bitstream DAC (ABDAC)

26.1 Features

26.2 Overview

32059L-AVR32-01/2012

Rev: 1.0.1.1

* Digital Stereo DAC
* Oversampled D/A conversion architecture
— Oversampling ratio fixed 128x
— FIR equalization filter
— Digital interpolation filter: Comb4
— 3rd Order Sigma-Delta D/A converters
* Digital bitstream outputs
* Parallel interface
* Connected to DMA Controller for background transfer without CPU intervention

The Audio Bitstream DAC converts a 16-bit sample value to a digital bitstream with an average
value proportional to the sample value. Two channels are supported, making the Audio Bit-
stream DAC particularly suitable for stereo audio. Each channel has a pair of complementary
digital outputs, DATAn and DATANN, which can be connected to an external high input imped-
ance amplifier.

The output DATANn and DATANN should be as ideal as possible before filtering, to achieve the
best SNR and THD quality. The outputs can be connected to a class D amplifier output stage to
drive a speaker directly, or it can be low pass filtered and connected to a high input impedance
amplifier. A simple 1st order low pass filter that filters all the frequencies above 50kHz should be
adequate when applying the signal to a speaker or a bandlimited amplifier, as the speaker or
amplifier will act as a filter and remove high frequency components from the signal. In some
cases high frequency components might be folded down into the audible range, and in that case
a higher order filter is required. For performance measurements on digital equipment a minimum
of 4th order low pass filter should be used. This is to prevent aliasing in the measurements.

For the best performance when not using a class D amplifier approach, the two outputs DATAN
and DATANDN, should be applied to a differential stage amplifier, as this will increase the SNR
and THD.

Alm L 560
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- DSP Operations

1. Hardware breakpoints may corrupt MAC results
Hardware breakpoints on MAC instructions may corrupt the destination register of the MAC
instruction.
Fix/Workaround
Place breakpoints on earlier or later instructions.

Alm L 658
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