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0x0253 RDRM
Read: 0 0

RDRM5 RDRM4 RDRM3 RDRM2 RDRM1 RDRM0
Write:

0x0254 PERM
Read: 0 0

PERM5 PERM4 PERM3 PERM2 PERM1 PERM0
Write:

0x0255 PPSM
Read: 0 0

PPSM5 PPSM4 PPSM3 PPSM2 PPSM1 PPSM0
Write:

0x0256 WOMM
Read: 0 0

WOMM5 WOMM4 WOMM3 WOMM2 WOMM1 WOMM0
Write:

0x0257 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

0x0258 PTP
Read:

PTP7 PTP6 PTP5 PTP4 PTP3 PTP2 PTP1 PTP0
Write:

0x0259 PTIP
Read: PTIP7 PTIP6 PTIP5 PTIP4 PTIP3 PTIP2 PTIP1 PTIP0
Write:

0x025A DDRP
Read:

DDRP7 DDRP7 DDRP5 DDRP4 DDRP3 DDRP2 DDRP1 DDRP0
Write:

0x025B RDRP
Read:

RDRP7 RDRP6 RDRP5 RDRP4 RDRP3 RDRP2 RDRP1 RDRP0
Write:

0x025C PERP
Read:

PERP7 PERP6 PERP5 PERP4 PERP3 PERP2 PERP1 PERP0
Write:

0x025D PPSP
Read:

PPSP7 PPSP6 PPSP5 PPSP4 PPSP3 PPSP2 PPSP1 PPSS0
Write:

0x025E PIEP
Read:

PIEP7 PIEP6 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEP0
Write:

0x025F PIFP
Read:

PIFP7 PIFP6 PIFP5 PIFP4 PIFP3 PIFP2 PIFP1 PIFP0
Write:

0x0260 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

0x0261 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

0x0262 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

0x0263 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

0x0264 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

0x0265 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

0x0266 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

0x0267 Reserved
Read: 0 0 0 0 0 0 0 0
Write:

0x0268 PTJ
Read:

PTJ7 PTJ6
0 0 0 0 0 0

Write:

0x0269 PTIJ
Read: PTIJ7 PTIJ6 0 0 0 0 0 0
Write:

0x0240–0x027F PIM (Port Interface Module) (Sheet 2 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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6.3 Memory Map and Register Definition

A summary of the registers associated with the BDM is shown in Figure 6-2. Registers are accessed by
host-driven communications to the BDM hardware using READ_BD and WRITE_BD commands.
Detailed descriptions of the registers and associated bits are given in the subsections that follow.

6.3.1 Module Memory Map

Table 6-1. INT Memory Map

Register
Address

Use Access

0xFF00 Reserved —

0xFF01 BDM Status Register (BDMSTS) R/W

0xFF02–
0xFF05

Reserved —

0xFF06 BDM CCR Holding Register (BDMCCR) R/W

0xFF07 BDM Internal Register Position (BDMINR) R

0xFF08–
0xFF0B

Reserved —
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8.3.2.3 ATD Control Register 2 (ATDCTL2)

This register controls power down, interrupt, and external trigger. Writes to this register will abort current
conversion sequence but will not start a new sequence.

Read: Anytime

Write: Anytime

 Module Base + 0x0002

7 6 5 4 3 2 1 0

R
ADPU AFFC AWAI ETRIGLE ETRIGP ETRIGE ASCIE

ASCIF

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 8-5. ATD Control Register 2 (ATDCTL2)

Table 8-1. ATDCTL2 Field Descriptions

Field Description

7
ADPU

ATD Power Down — This bit provides on/off control over the ATD10B8C block allowing reduced MCU power
consumption. Because analog electronic is turned off when powered down, the ATD requires a recovery time
period after ADPU bit is enabled.
0 Power down ATD
1 Normal ATD functionality

6
AFFC

ATD Fast Flag Clear All
0 ATD flag clearing operates normally (read the status register ATDSTAT1 before reading the result register to

clear the associate CCF flag).
1 Changes all ATD conversion complete flags to a fast clear sequence. Any access to a result register will cause

the associate CCF flag to clear automatically.

5
AWAI

ATD Power Down in Wait Mode — When entering Wait Mode this bit provides on/off control over the ATD10B8C
block allowing reduced MCU power. Because analog electronic is turned off when powered down, the ATD
requires a recovery time period after exit from Wait mode.
0 ATD continues to run in Wait mode
1 Halt conversion and power down ATD during Wait mode

After exiting Wait mode with an interrupt conversion will resume. But due to the recovery time the result of this
conversion should be ignored.

4
ETRIGLE

External Trigger Level/Edge Control — This bit controls the sensitivity of the external trigger signal. See
Table 8-2 for details.

3
ETRIGP

External Trigger Polarity — This bit controls the polarity of the external trigger signal. See Table 8-2 for details.

2
ETRIGE

External Trigger Mode Enable — This bit enables the external trigger on ATD channel 7. The external trigger
allows to synchronize sample and ATD conversions processes with external events.
0 Disable external trigger
1 Enable external trigger
Note: The conversion results for the external trigger ATD channel 7 have no meaning while external trigger mode

is enabled.
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9.4.2 System Clocks Generator

Figure 9-17. System Clocks Generator

The clock generator creates the clocks used in the MCU (see Figure 9-17). The gating condition placed on
top of the individual clock gates indicates the dependencies of different modes (stop, wait) and the setting
of the respective configuration bits.

The peripheral modules use the bus clock. Some peripheral modules also use the oscillator clock. The
memory blocks use the bus clock. If the MCU enters self-clock mode (see Section 9.4.7.2, “Self-Clock
Mode”), oscillator clock source is switched to PLLCLK running at its minimum frequency fSCM. The bus
clock is used to generate the clock visible at the ECLK pin. The core clock signal is the clock for the CPU.
The core clock is twice the bus clock as shown in Figure 9-18. But note that a CPU cycle corresponds to
one bus clock.

PLL clock mode is selected with PLLSEL bit in the CLKSEL register. When selected, the PLL output
clock drives SYSCLK for the main system including the CPU and peripherals. The PLL cannot be turned
off by clearing the PLLON bit, if the PLL clock is selected. When PLLSEL is changed, it takes a maximum
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10.3.2.2 MSCAN Control Register 1 (CANCTL1)

The CANCTL1 register provides various control bits and handshake status information of the MSCAN
module as described below.

1
SLPRQ(5)

Sleep Mode Request — This bit requests the MSCAN to enter sleep mode, which is an internal power saving
mode (see Section 10.4.5.4, “MSCAN Sleep Mode”). The sleep mode request is serviced when the CAN bus is
idle, i.e., the module is not receiving a message and all transmit buffers are empty. The module indicates entry
to sleep mode by setting SLPAK = 1 (see Section 10.3.2.2, “MSCAN Control Register 1 (CANCTL1)”). SLPRQ
cannot be set while the WUPIF flag is set (see Section 10.3.2.5, “MSCAN Receiver Flag Register (CANRFLG)”).
Sleep mode will be active until SLPRQ is cleared by the CPU or, depending on the setting of WUPE, the MSCAN
detects activity on the CAN bus and clears SLPRQ itself.
0 Running — The MSCAN functions normally
1 Sleep mode request — The MSCAN enters sleep mode when CAN bus idle

0
INITRQ(6),(7)

Initialization Mode Request — When this bit is set by the CPU, the MSCAN skips to initialization mode (see
Section 10.4.5.5, “MSCAN Initialization Mode”). Any ongoing transmission or reception is aborted and
synchronization to the CAN bus is lost. The module indicates entry to initialization mode by setting INITAK = 1
(Section 10.3.2.2, “MSCAN Control Register 1 (CANCTL1)”).
The following registers enter their hard reset state and restore their default values: CANCTL0(8), CANRFLG(9),
CANRIER(10), CANTFLG, CANTIER, CANTARQ, CANTAAK, and CANTBSEL.
The registers CANCTL1, CANBTR0, CANBTR1, CANIDAC, CANIDAR0-7, and CANIDMR0-7 can only be
written by the CPU when the MSCAN is in initialization mode (INITRQ = 1 and INITAK = 1). The values of the
error counters are not affected by initialization mode.
When this bit is cleared by the CPU, the MSCAN restarts and then tries to synchronize to the CAN bus. If the
MSCAN is not in bus-off state, it synchronizes after 11 consecutive recessive bits on the CAN bus; if the MSCAN
is in bus-off state, it continues to wait for 128 occurrences of 11 consecutive recessive bits.
Writing to other bits in CANCTL0, CANRFLG, CANRIER, CANTFLG, or CANTIER must be done only after
initialization mode is exited, which is INITRQ = 0 and INITAK = 0.
0 Normal operation
1 MSCAN in initialization mode

1. The MSCAN must be in normal mode for this bit to become set.
2. See the Bosch CAN 2.0A/B specification for a detailed definition of transmitter and receiver states.
3. In order to protect from accidentally violating the CAN protocol, the TXCAN pin is immediately forced to a recessive state when

the CPU enters wait (CSWAI = 1) or stop mode (see Section 10.4.5.2, “Operation in Wait Mode” and Section 10.4.5.3,
“Operation in Stop Mode”).

4. The CPU has to make sure that the WUPE register and the WUPIE wake-up interrupt enable register (see Section 10.3.2.6,
“MSCAN Receiver Interrupt Enable Register (CANRIER)) is enabled, if the recovery mechanism from stop or wait is required.

5. The CPU cannot clear SLPRQ before the MSCAN has entered sleep mode (SLPRQ = 1 and SLPAK = 1).
6. The CPU cannot clear INITRQ before the MSCAN has entered initialization mode (INITRQ = 1 and INITAK = 1).
7. In order to protect from accidentally violating the CAN protocol, the TXCAN pin is immediately forced to a recessive state when

the initialization mode is requested by the CPU. Thus, the recommended procedure is to bring the MSCAN into sleep mode
(SLPRQ = 1 and SLPAK = 1) before requesting initialization mode.

8. Not including WUPE, INITRQ, and SLPRQ.
9. TSTAT1 and TSTAT0 are not affected by initialization mode.
10. RSTAT1 and RSTAT0 are not affected by initialization mode.

Table 10-1. CANCTL0 Register Field Descriptions (continued)

Field Description
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10.3.2.12 MSCAN Identifier Acceptance Control Register (CANIDAC)

The CANIDAC register is used for identifier acceptance control as described below.

Read: Anytime
Write: Anytime in initialization mode (INITRQ = 1 and INITAK = 1), except bits IDHITx, which are read-
only

Module Base + 0x000B

7 6 5 4 3 2 1 0

R 0 0
IDAM1 IDAM0

0 IDHIT2 IDHIT1 IDHIT0

W

Reset: 0 0 0 0 0 0 0 0

= Unimplemented

Figure 10-15. MSCAN Identifier Acceptance Control Register (CANIDAC)

Table 10-16. CANIDAC Register Field Descriptions

Field Description

5:4
IDAM[1:0]

Identifier Acceptance Mode — The CPU sets these flags to define the identifier acceptance filter organization
(see Section 10.4.3, “Identifier Acceptance Filter”). Table 10-17 summarizes the different settings. In filter closed
mode, no message is accepted such that the foreground buffer is never reloaded.

2:0
IDHIT[2:0]

Identifier Acceptance Hit Indicator — The MSCAN sets these flags to indicate an identifier acceptance hit (see
Section 10.4.3, “Identifier Acceptance Filter”). Table 10-18 summarizes the different settings.

Table 10-17. Identifier Acceptance Mode Settings

IDAM1 IDAM0 Identifier Acceptance Mode

0 0 Two 32-bit acceptance filters

0 1 Four 16-bit acceptance filters

1 0 Eight 8-bit acceptance filters

1 1 Filter closed

Table 10-18. Identifier Acceptance Hit Indication

IDHIT2 IDHIT1 IDHIT0 Identifier Acceptance Hit

0 0 0 Filter 0 hit

0 0 1 Filter 1 hit

0 1 0 Filter 2 hit

0 1 1 Filter 3 hit

1 0 0 Filter 4 hit

1 0 1 Filter 5 hit

1 1 0 Filter 6 hit

1 1 1 Filter 7 hit
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12.3.2 Register Descriptions

The following paragraphs describe in detail all the registers and register bits in the PWM8B6CV1 module.

Register
Name

Bit 7 6 5 4 3 2 1 Bit 0

0x0000
PWME

R 0 0
PWME5 PWME4 PWME3 PWME2 PWME1 PWME0

W

0x0001
PWMPOL

R 0 0
PPOL5 PPOL4 PPOL3 PPOL2 PPOL1 PPOL0

W

0x0002
PWMCLK

R 0 0
PCLK5 PCLK4 PCLK3 PCLK2 PCLK1 PCLK0

W

0x0003
PWMPRCLK

R 0
PCKB2 PCKB1 PCKB0

0
PCKA2 PCKA1 PCKA0

W

0x0004
PWMCAE

R 0 0
CAE5 CAE4 CAE2 CAE2 CAE1 CAE0

W

0x0005
PWMCTL

R 0
CON45 CON23 CON01 PSWAI PFRZ

0 0
W

0x0006
PWMTST

R 0 0 0 0 0 0 0 0
W

0x0007
PWMPRSC

R 0 0 0 0 0 0 0 0
W

0x0008
PWMSCLA

R
Bit 7 6 5 4 3 2 1 Bit 0

W

0x0009
PWMSCLB

R
Bit 7 6 5 4 3 2 1 Bit 0

W

0x000A
PWMSCNTA

R 0 0 0 0 0 0 0 0
W

0x000B
PWMSCNTB

R 0 0 0 0 0 0 0 0
W

0x000C
PWMCNT0

R Bit 7 6 5 4 3 2 1 Bit 0
W 0 0 0 0 0 0 0 0

0x000D
PWMCNT1

R Bit 7 6 5 4 3 2 1 Bit 0
W 0 0 0 0 0 0 0 0

0x000E
PWMCNT2

R Bit 7 6 5 4 3 2 1 Bit 0
W 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 12-2. PWM Register Summary
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Chapter 15
Timer Module (TIM16B8CV1) Block Description

15.1 Introduction
The basic timer consists of a 16-bit, software-programmable counter driven by a seven-stage
programmable prescaler.

This timer can be used for many purposes, including input waveform measurements while simultaneously
generating an output waveform. Pulse widths can vary from microseconds to many seconds.

This timer contains 8 complete input capture/output compare channels and one pulse accumulator. The
input capture function is used to detect a selected transition edge and record the time. The output compare
function is used for generating output signals or for timer software delays. The 16-bit pulse accumulator
is used to operate as a simple event counter or a gated time accumulator. The pulse accumulator shares
timer channel 7 when in event mode.

A full access for the counter registers or the input capture/output compare registers should take place in
one clock cycle. Accessing high byte and low byte separately for all of these registers may not yield the
same result as accessing them in one word.

15.1.1 Features

The TIM16B8CV1 includes these distinctive features:

• Eight input capture/output compare channels.

• Clock prescaling.

• 16-bit counter.

• 16-bit pulse accumulator.

Table 15-1. Revision History

Version
 Number

Revision Dates
Effective

Date
Author Description of Changes

01.03 06 Feb 2006 06 Feb 2006 S. Chinnam Corrected the type at 0x006 and later in the document
from TSCR2 and TSCR1

01.04 08 July 2008 08 July 2008 S. Chinnam Revised flag clearing procedure, whereby TEN bit must be
set when clearing flags.

01.05 05 May 2010 05 May 2010 Ame Wang -in 15.3.2.8/15-446,add Table 15-11
-in 15.3.2.11/15-450,TCRE bit description part,add Note
-in 15.4.3/15-459,add Figure 15-29
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15.3.2.17 Pulse Accumulators Count Registers (PACNT)

Read: Anytime

Write: Anytime

These registers contain the number of active input edges on its input pin since the last reset.

When PACNT overflows from 0xFFFF to 0x0000, the Interrupt flag PAOVF in PAFLG (0x0021) is set.

Full count register access should take place in one clock cycle. A separate read/write for high byte and low
byte will give a different result than accessing them as a word.

NOTE
Reading the pulse accumulator counter registers immediately after an active
edge on the pulse accumulator input pin may miss the last count because the
input has to be synchronized with the bus clock first.

15.4 Functional Description
This section provides a complete functional description of the timer TIM16B8CV1 block. Please refer to
the detailed timer block diagram in Figure 15-28 as necessary.

Module Base + 0x0022

15 14 13 12 11 10 9 0

R
PACNT15 PACNT14 PACNT13 PACNT12 PACNT11 PACNT10 PACNT9 PACNT8

W

Reset 0 0 0 0 0 0 0 0

Figure 15-26. Pulse Accumulator Count Register High (PACNTH)

Module Base + 0x0023

7 6 5 4 3 2 1 0

R
PACNT7 PACNT6 PACNT5 PACNT4 PACNT3 PACNT2 PACNT1 PACNT0

W

Reset 0 0 0 0 0 0 0 0

Figure 15-27. Pulse Accumulator Count Register Low (PACNTL)
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16.2 External Signal Description
Due to the nature of VREG3V3V2 being a voltage regulator providing the chip internal power supply
voltages most signals are power supply signals connected to pads.

Table 16-1 shows all signals of VREG3V3V2 associated with pins.

NOTE
Check device overview chapter for connectivity of the signals.

16.2.1 VDDR — Regulator Power Input

Signal VDDR is the power input of VREG3V3V2. All currents sourced into the regulator loads flow
through this pin. A chip external decoupling capacitor (100 nF...220 nF, X7R ceramic) between VDDR and
VSSR can smoothen ripple on VDDR.

For entering Shutdown Mode, pin VDDR should also be tied to ground on devices without a VREGEN pin.

16.2.2 VDDA, VSSA — Regulator Reference Supply

Signals VDDA/VSSA which are supposed to be relatively quiet are used to supply the analog parts of the
regulator. Internal precision reference circuits are supplied from these signals. A chip external decoupling
capacitor (100 nF...220 nF, X7R ceramic) between VDDA and VSSA can further improve the quality of this
supply.

Table 16-1. VREG3V3V2 — Signal Properties

Name Port Function Reset State Pull Up

VDDR  — VREG3V3V2 power input (positive supply) — —

VDDA  — VREG3V3V2 quiet input (positive supply) — —

VSSA  — VREG3V3V2 quiet input (ground) — —

VDD — VREG3V3V2 primary output (positive supply) —  —

VSS — VREG3V3V2 primary output (ground) — —

VDDPLL — VREG3V3V2 secondary output (positive supply) — —

VSSPLL — VREG3V3V2 secondary output (ground) —  —

VREGEN (optional) — VREG3V3V2 (Optional) Regulator Enable — —
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Figure 17-22. Example Erase Verify Command Flow

Write: Flash Array Address

Write: FCMD register
Erase Verify Command 0x05

Write: FSTAT register
Clear CBEIF 0x80

1.

2.

3.

Clear ACCERR/PVIOL 0x30
Write: FSTAT registeryes

no

Access Error and
Protection Violation

no

 and Dummy Data

Bit Polling for
Command Completion
Check

Read: FSTAT register

yes

Read: FSTAT register

no

START

yes

Check

CBEIF
Set?

Address, Data,
Command
Buffer Empty Check

CCIF
Set?

ACCERR/
PVIOL
Set?

noErase Verify
Status

yes

EXIT Flash Array
Not Erased

EXIT Flash Array
Erased

BLANK
Set?

Write: FCLKDIV register

Read: FCLKDIV register

yes

no
Clock Register
Written
Check

FDIVLD
Set?

NOTE: FCLKDIV needs to
be set once after each reset.
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18.3.2.7 Flash Command Register (FCMD)

The FCMD register defines the Flash commands.

Bits CMDB6, CMDB5, CMDB2, and CMDB0 are readable and writable during a command write
sequence while bits 7, 4, 3, and 1 read 0 and are not writable.

5
PVIOL

Protection Violation — The PVIOL flag indicates an attempt was made to program or erase an address in a
protected Flash array memory area. The PVIOL flag is cleared by writing a 1 to PVIOL. Writing a 0 to the PVIOL
flag has no effect on PVIOL. While PVIOL is set, it is not possible to launch another command.
0 No protection violation detected
1 Protection violation has occurred

4
ACCERR

Access Error — The ACCERR flag indicates an illegal access to the Flash array caused by either a violation of
the command write sequence, issuing an illegal command (illegal combination of the CMDBx bits in the FCMD
register) or the execution of a CPU STOP instruction while a command is executing (CCIF=0). The ACCERR flag
is cleared by writing a 1 to ACCERR. Writing a 0 to the ACCERR flag has no effect on ACCERR. While ACCERR
is set, it is not possible to launch another command.
0 No access error detected
1 Access error has occurred

2
BLANK

Flash Array Has Been Verified as Erased — The BLANK flag indicates that an erase verify command has
checked the Flash array and found it to be erased. The BLANK flag is cleared by hardware when CBEIF is
cleared as part of a new valid command write sequence. Writing to the BLANK flag has no effect on BLANK.
0 If an erase verify command has been requested, and the CCIF flag is set, then a 0 in BLANK indicates the

array is not erased
1 Flash array verifies as erased

1
FAIL

Flag Indicating a Failed Flash Operation — In special modes, the FAIL flag will set if the erase verify operation
fails (Flash array verified as not erased). Writing a 0 to the FAIL flag has no effect on FAIL. The FAIL flag is cleared
by writing a 1 to FAIL. While FAIL is set, it is not possible to launch another command.
0 Flash operation completed without error
1 Flash operation failed

0
DONE

Flag Indicating a Failed Operation is not Active — In special modes, the DONE flag will clear if a program,
erase, or erase verify operation is active.
0 Flash operation is active
1 Flash operation is not active

Module Base + 0x0006

7 6 5 4 3 2 1 0

R 0
CMDB6 CMDB5

0 0
CMDB2

0
CMDB0

W

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 18-11. Flash Command Register (FCMD)

Table 18-13. FSTAT Field Descriptions

Field Description
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18.4.1.4 Illegal Flash Operations

18.4.1.4.1 Access Error

The ACCERR flag in the FSTAT register will be set during the command write sequence if any of the
following illegal Flash operations are performed causing the command write sequence to immediately
abort:

1. Writing to the Flash address space before initializing the FCLKDIV register

2. Writing a misaligned word or a byte to the valid Flash address space

3. Writing to the Flash address space while CBEIF is not set

4. Writing a second word to the Flash address space before executing a program or erase command
on the previously written word

5. Writing to any Flash register other than FCMD after writing a word to the Flash address space

6. Writing a second command to the FCMD register before executing the previously written
command

7. Writing an invalid command to the FCMD register

8. Writing to any Flash register other than FSTAT (to clear CBEIF) after writing to the FCMD register

9. The part enters stop mode and a program or erase command is in progress. The command is aborted
and any pending command is killed

10. When security is enabled, a command other than mass erase originating from a non-secure memory
or from the background debug mode is written to the FCMD register

11. A 0 is written to the CBEIF bit in the FSTAT register to abort a command write sequence.

The ACCERR flag will not be set if any Flash register is read during the command write sequence. If the
Flash array is read during execution of an algorithm (CCIF=0), the Flash module will return invalid data
and the ACCERR flag will not be set. If an ACCERR flag is set in the FSTAT register, the Flash command
controller is locked. It is not possible to launch another command until the ACCERR flag is cleared.

18.4.1.4.2 Protection Violation

The PVIOL flag in the FSTAT register will be set during the command write sequence after the word write
to the Flash address space if any of the following illegal Flash operations are performed, causing the
command write sequence to immediately abort:

1. Writing a Flash address to program in a protected area of the Flash array (see Section 18.3.2.5).

2. Writing a Flash address to erase in a protected area of the Flash array.

3. Writing the mass erase command to the FCMD register while any protection is enabled.

If the PVIOL flag is set, the Flash command controller is locked. It is not possible to launch another
command until the PVIOL flag is cleared.
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19.1.3 Modes of Operation

See Section 19.4.2, “Operating Modes” for a description of the Flash module operating modes. For
program and erase operations, refer to Section 19.4.1, “Flash Command Operations”.

19.1.4 Block Diagram

Figure 19-1Figure 19-2 shows a block diagram of the FTS128K1FTS64K module.

Figure 19-1. FTS128K1 Block Diagram
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Figure 19-3. Flash Memory Map

Flash Registers
MODULE BASE + 0x0000

0xFF00–0xFF0F (Flash Configuration Field)

MODULE BASE + 0x000F

0x8000

Flash Protected Low Sectors
1, 2, 4, 8 Kbytes

FLASH_START = 0x4000

0x5000

0x4400

0x6000

16K PAGED

MEMORY

0x38 0x39 0x3A 0x3B

0x3E

0x3C 0x3D 003E 0x3F

Note: 0x38–0x3F correspond to the PPAGE register content

FLASH_END = 0xFFFF

0xF800

0xF000

0xC000

0xE000 Flash Protected High Sectors
2, 4, 8, 16 Kbytes0x3F

0x4800
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Table 19-3. Flash Array Memory Map Summary

MCU Address
Range

PPAGE
Protectable
Low Range

Protectable
High Range

Array Relative
Address(1)

1. Inside Flash block.

0x0000–0x3FFF(2)

2. If allowed by MCU.

Unpaged
(0x3D)

N.A. N.A. 0x14000–0x17FFF

0x4000–0x7FFF Unpaged
(0x3E)

0x4000–0x43FF N.A. 0x18000–0x1BFFF

0x4000–0x47FF

0x4000–0x4FFF

0x4000–0x5FFF

0x8000–0xBFFF 0x3C N.A. N.A. 0x10000–0x13FFF

0x3D N.A. N.A. 0x14000–0x17FFF

0x3E 0x8000–0x83FF N.A. 0x18000–0x1BFFF

0x8000–0x87FF

0x8000–0x8FFF

0x8000–0x9FFF

0x3F N.A. 0xB800–0xBFFF 0x1C000–0x1FFFF

0xB000–0xBFFF

0xA000–0xBFFF

0x8000–0xBFFF

0xC000–0xFFFF Unpaged
(0x3F)

N.A. 0xF800–0xFFFF 0x1C000–0x1FFFF

0xF000–0xFFFF

0xE000–0xFFFF

0xC000–0xFFFF
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20.4.4 Flash Reset Sequence

On each reset, the Flash module executes a reset sequence to hold CPU activity while loading the following
registers from the Flash array memory according to Table 20-1:

• FPROT — Flash Protection Register (see Section 20.3.2.5)

• FSEC — Flash Security Register (see Section 20.3.2.2)

20.4.4.1 Reset While Flash Command Active

If a reset occurs while any Flash command is in progress, that command will be immediately aborted. The
state of the word being programmed or the sector/array being erased is not guaranteed.

20.4.5 Interrupts

The Flash module can generate an interrupt when all Flash commands have completed execution or the
Flash address, data, and command buffers are empty.

NOTE
Vector addresses and their relative interrupt priority are determined at the
MCU level.

20.4.5.1 Description of Interrupt Operation

Figure 20-28 shows the logic used for generating interrupts.

The Flash module uses the CBEIF and CCIF flags in combination with the enable bits CBIE and CCIE to
discriminate for the generation of interrupts.

Figure 20-28. Flash Interrupt Implementation

For a detailed description of these register bits, refer to Section 20.3.2.4, “Flash Configuration Register
(FCNFG)” and Section 20.3.2.6, “Flash Status Register (FSTAT)”.

Table 20-18. Flash Interrupt Sources

Interrupt Source Interrupt Flag Local Enable Global (CCR) Mask

Flash Address, Data, and Command
Buffers are empty

CBEIF
(FSTAT register)

CBEIE I Bit

All Flash commands have completed
execution

CCIF
(FSTAT register)

CCIE I Bit

CBEIF

CBEIE

CCIF

CCIE

FLASH INTERRUPT REQUEST
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21.4.1.3.3 Sector Erase Command

The sector erase operation will erase all addresses in a 1024 byte sector of the Flash array using an
embedded algorithm.

An example flow to execute the sector erase operation is shown in Figure 21-24. The sector erase
command write sequence is as follows:

1. Write to a Flash array address to start the command write sequence for the sector erase command.
The Flash address written determines the sector to be erased while MCU address bits [9:0] and the
data written are ignored.

2. Write the sector erase command, 0x40, to the FCMD register.

3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the sector erase
command.

If a Flash sector to be erased is in a protected area of the Flash array, the PVIOL flag in the FSTAT register
will set and the sector erase command will not launch. Once the sector erase command has successfully
launched, the CCIF flag in the FSTAT register will set after the sector erase operation has completed unless
a new command write sequence has been buffered.
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Figure 21-24. Example Sector Erase Command Flow
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Figure A-1. ATD Accuracy Definitions

NOTE
Figure A-1 shows only definitions, for specification values refer to Table A-
12.
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