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4. Memory Map

4.1 Memory map

TMPM066FWUG TMPM067FWQG TMPMO068FWXBG

OXFFFF_FFFF

0xE010_0000
OxEOOF_FFFF

0xE000_0000
OXDFFF_FFFF

0x4400_0000
Ox43FF_FFFF

0x4200_0000
Ox41FF_FFFF

0x400F _FFFF
0x4000_0000

0x2000_4000
0x2000_3FFF

0x2000_0000
OX1FFF_FFFF

0x0002_0000
0x0001_FFFF

0x0000_0000

Single chip mode

Vendor-Specific

CPU Register Region

Fault

Bit band alias

SFR

Fault

Bit band alias

Main RAM
(16K)

Fault

Internal ROM (128K)

0x3F81_FFFF
0x3F80_0000
OX3FTF_FFFF

0x2000_4000
0x2000_3FFF

0x2000_0000
OX1FFF_FFFF

0x0000_1000
0x0000_OFFF

0x0000_0000

Vendor-Specific

CPU Register Region

Fault

Bit band alias

SFR

Fault

Internal ROM
(Mirror) (128K)

Fault

Bit band alias

Main RAM
(16K)

Fault

Boot ROM (4K)

Single boot mode

Bit band alias

Bit band region

Bit band alias

Bit band region

Figure 4-1 TMPMO066/067/068 Memory Map

OXA3FF_FFFF

0x4200_0000

OX4O00F_FFFF
0x4000_0000

Ox23FF_FFFF

0x2200_0000

0x200F_FFFF
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7. Exceptions

7.6 Exception/Interrupt-Related Registers

TMPM066FWUG TMPM067FWQG TMPMO068FWXBG

7.6.2.5 Interrupt Set-Enable Register 1
31 30 29 28 27 26 25 24
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 23) | (Interrupt 22) | (Interrupt 21) | (Interrupt 20) | (Interrupt 19) | (Interrupt 18) | (Interrupt 17) | (Interrupt 16)
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) | (Interrupt 11) | (Interrupt 10) (Interrupt 9) (Interrupt 8)
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit bol SETENA SETENA SETENA SETENA SETENA SETENA SETENA SETENA
it symbo
y (Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2) (Interrupt 1) (Interrupt 0)
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-0 SETENA R/W Interrupt number [31:0]
[Write]
1: Enable
[Read]
0: Disabled
1: Enabled

Each bit corresponds to the specified number of interrupts.

Reading the bits can see the enable/disable condition of the corresponding interrupts.

Writing "1" to a bit in this register enables the corresponding interrupt. Writing "0" has no effect.

Note:<SETENA> and <CLRENA> cannot be set simultaneously. The latter setting is valid.
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TMPM066FWUG TMPM067FWQG TMPMO068FWXBG

7.6.2.8 Interrupt Clear-Pending Register 1
31 30 29 28 27 26 25 24
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 31) | (Interrupt 30) | (Interrupt 29) | (Interrupt 28) | (Interrupt 27) | (Interrupt 26) | (Interrupt 25) | (Interrupt 24)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
23 22 21 20 19 18 17 16
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 23) | (Interrupt 22) | (Interrupt 21) | (Interrupt 20) | (Interrupt 19) [ (Interrupt 18) | (Interrupt 17) | (Interrupt 16)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
15 14 13 12 11 10 9 8
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 15) | (Interrupt 14) | (Interrupt 13) | (Interrupt 12) | (Interrupt 11) | (Interrupt 10) (Interrupt 9) (Interrupt 8)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
7 6 5 4 3 2 1 0
bit symbol CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND CLRPEND
(Interrupt 7) (Interrupt 6) (Interrupt 5) (Interrupt 4) (Interrupt 3) (Interrupt 2) (Interrupt 1) (Interrupt 0)
After reset Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined
Bit Bit Symbol Type Function
31-0 CLRPEND R/W Interrupt number [31:0]

[Write]

[Read]

1: Clear pending interrupt

0: Not pending
1: Pending

Note 1: <SETPEND> and <CLRPEND> cannot be set simultaneously. The latter setting is valid.

Note 2: When the external interrupt is used, the user needs special consideration. When INTxxEN="0" (release for low-power
consumption mode is unused), if IEx="0" is set, the CPU receives a "High" signal; therefore, an interrupt signal is con-
sidered to be exist. When the external interrupts are used, set IEx="1"(input is enable) to clear a suspended interrupt

Note 3:

signal.

Each bit corresponds to the specified number can force interrupts into the pending state and determines which inter-
rupts are currently pending. Writing "1" to a bit in this register clears the corresponding pending interrupt. However, writ-
ing "1" has no effect on an interrupt that is already being serviced. Writing "0" has no effect. Reading the bit returns
the current state of the corresponding interrupts
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8. uDMA Controller (uDMAC)
8.5 Precautions TMPM066FWUG TMPMO067FWQG TMPMO068FWXBG
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TMPM066FWUG TMPM067FWQG TMPMO068FWXBG

10.3.7 TBxST (Status Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol - - - - - INTTBOF INTTB1 INTTBO
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as "0".
2 INTTBOF R Overflow interrupt request flag
0: No overflow occurs
1: Overflow occurs
When an up-counter is overflow, "1" is set.
1 INTTB1 R Match (TBxRG1) interrupt request flag
0: No match is detected.
1: Detects a match with TBxRG1
When a match with the timer register 1 (TBxRG1) is detected, "1" is set.
0 INTTBO R Match(TBxRGO) interrupt request flag
0: No match is detected
1: Detects a match with TBXRGO
When a match with the timer register 0 (TBXRGO) is detected, "1" is set.
Note 1: Even if mask configuration by TBxIM register is valid, the status is set to TBxST register.
Note 2: When the interrupt mask configuration is disabled by the corresponding bit of TBxIM register, the interrupt is issued
to the CPU.
Note 3: To clear the flag, read TBxST register.
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10. 16-bit Timer / Event Counters (TMRB)

10.5 Description of Operation for each mode

TMPMO066FWUG TMPM067FWQG TMPMO068FWXBG

[Main process]

Allocates a corresponding port to
TBXEN<TBEN> = "1"
TBXRUN<TBPRUN><TBRUN> = "00"
TBXRGO = 0x****

TBxRG1 = Ox****

TBXFFCR<TBC1T1><TBCOT1><TBE1T1><TBEOT1> = "0011"
TBXFFCR<TBFFOC[1:0]> = "10"

TBXMOD<TBCPM[2:0]> = "000"
TBXMOD<TBCP> = "1"
TBXMOD<TBCLE> = "1"
TBXMOD<TBCLK[2:0]> = "001"

Allocates a corresponding port to TBxOUT.
TBxIM<TBIMOF><TBIM1><TBIMO> = "101"

Capture enable set register = Ox********

TBXRUN<TBPRUN><TBRUN> = "11"
[Process in INTTBx interrupt service routine]
TBxFFCR<TBE1T1><TBEOT1> = "00"
TBXRUN<TBPRUN><TBRUN> = "00"

Note:*; Optional value

Enables TMRBXx operation.
Stops prescaler and counter.
Sets a counter value. (3 ms/@T1
Sets a cycle. ((3+2)ms/@T1)

Sets TBxFFO to invert the signal by detection of a match be-
tween TBxRGO or TBxRG1 and the up-counter; sets
TBxFFO not to reverse by capturing TBxCPO or TBxCP1.

Sets an initial value of TBxFFO to "0".

Sets a source clock to T1. Disables the capture function.

Masks interrupts except one caused by a match with TBxRG1.

Permits INTTBx interrupt by setting the corresponding bit to
.

Starts prescaler and counter.

Disables TBxFFO reverse trigger setting.

Stops prescaler and counter.

2016/6/27
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TMPM066FWUG TMPM067FWQG TMPMO068FWXBG

15.3.2 TSPIXCRO (TSPI Control Register 0)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
bit symbol SWRST - - - - - TSPIE
After reset 0 0 0 0 0 0 0 0
Bit Bit Symbol Type Function
31-8 - R Read as "0".
7-6 SWRSTI[1:0] w TSPI software reset (Note)
Software reset occurs by writing "10" — "01".
If "10" — "01" is consecutively written to <SWRST[1:0]> bit, software reset occurs. Software reset initial-
izes control registers, transmit/receive FIFO, transmit/receive shift registers and all internal circuits. Howev-
er, <TSPIE> bit is not initialized.
5-1 - R Read as "0".
0 TSPIE R/W TSPI operation control
0: Stop
1: Operation
<TSPIE> controls a whole operation of TSPI to start/stop (clock shutdown). When <TSPIE>=0(stop) is set,
a clock is not fed into TSPI internally. Set <TSPIE>=1(operation) to start operation first. Then perform initial-
ization and communications.
<TSPIE> is not initialized by software reset.

Note: Completion of software reset takes two clocks after an instruction is executed.
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15. Toshiba Serial Peripheral Interface (TSPI)
15.4  Operation Description TMPM066FWUG TMPM067FWQG TMPMO068FWXBG

(3) LSB First Transfer (32-bit data without a parity bit, 32-bit frame length)
Figure 15-5 shows a 32-bit data length transmit/receive operation when parity function is disabled.

In the transmission, data in the transmit FIFO is sorted bit by bit when the data is copied to the
shift register. Transmit data copied to shift register is transferred from DO until reaching 32-bit shif-
ted data on serial clock.

In the reception, receive data is stored in the DO of the shift register. Shift operation repeats on se-
rial clock. If the shift register stores 32-bit reception data, data is sorted bit by bit and copied to re-

ceive FIFO.
<Transfer starts>
: Bit31 , Bit0
(valfi’t'::[’ﬁansmission) | D31 | D30 | D29 | D28 | D27 | D26 | D25 | D24 | D23 | D22 | \ | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
: (MSB) /77 (LSB)

——

Shift register |D0|D1|D2|D3|D4|D5|D6|D7|D8ID9| <\|D23|D24|D25|D26|D27|D28|D29|D30|D31|
: 7

(LSB) 7 (MSB)

: <Transfer completed>

: Bit31 , B0
§ shift register | DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 | D8 | D9 | g |D23 | D24 | D25 | D26 | D27 | D28 | D29 | D30 | D31 | §
5 7 i

(LSB) 7/ (MSB)
(ngfsecepﬁon) | D31 | D30 | D29 | D28 | D27 | D26 | D25 | D24 | D23 | D22 | < | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |
: (MSB) 77 (LSB)

Figure 15-5 LSB first (32-bit data without a parity bit)
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TMPM066FWUG TMPM067FWQG TMPMO068FWXBG

15.4.2 Transfer Format

TSPI has one chip select signal outputs (TSPIxCSO) that enable communication with one type of external

slave devices.

It also has one chip select signal (TSPIxCSIN) that enables communication with one type of master device.

A polarity of serial clock can be selected.

In the SPI mode, a polarity of TSPIXCSO and the generation timing can also be selected.

TSPIXTXD is selected in the idle mode, in which no communication is made.

15.4.2.1

Polarity of TSPIXCS Signal and Generation Timing
TSPIxCSO can select its polarity.
A logic of TSPIXCSO is set by TSPIXFMTRO<CSOPOL>.

If TSPIXFMTRO<CSOPOL> is set to "0", negative logic is selected.; if TSPIXFMTRO<CSOPOL> is set

to "1", positive logic is selected.

A generation timing of TSPIXCSO can be set. The following four timings are settable.

Serial clock delay

ta is a delay time from the time when TSPIxCSO is asserted until the transmit clock
(TSPIxSCK) changes. To set a serial clock delay time, set TSPIXFMTRO<CSSCKDL>.

TSPIxCSO negate delay

tg is a delay time from the time when TSPIXCSO is negated after serial transfer comple-
tion. To set a TSPIxCSO negate delay time, set TSPIXFMTRO<SCKCSDL>.

Interval time between frames in the burst transfer

tc is an interval time between frames in the burst transfer. To set an interval time between
frames, set TSPIXFMTRO<FINT>.

Minimum idle time

tp is a minimum wait time from the time when TSPIxCSO is negated and then until TSPIxC-
SO is asserted again. To set minimum idle time, set TSPIXFMTRO<CSINT>.
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16. USB Device Controller (USBD)

16.4 Registers

TMPM066FWUG TMPM067FWQG TMPMO068FWXBG

16.4.1.20 UDFSPWCTL(Power Detect Control Register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol wakeup_en mg?ey__vl:/(le(ljp phy_resetb suspend_x phy_suspend pw_detect pw_resetb usb_reset
After reset 0 1 1 0 0 1 0
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TMPMO066FWUG TMPM067FWQG TMPMO068FWXBG

16.4.2.12 UDFS2INTEPMSK(INT_EP_MASK register)

31 30 29 28 27 26 25 24
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

23 22 21 20 19 18 17 16
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8
bit symbol - - - - - - - -
After reset 0 0 0 0 0 0 0 0

7 6 5 4 3 2 1 0
bit symbol m_ep7 m_ep6 m_ep5 m_ep4 m_ep3 m_ep2 m_ep1 m_ep0
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function

31-16 - R Read as undefined.

15-8 Reserved R/IW Write as "0".

7-0 m_ep7 to R/W Mask control of flag output.

m_ep0 0 : output
1: no output
Sets whether or not to output flags of UDFS2INTEP and UDFS2INTRXO to the int_ep pin and the
int_rx_zero pin respectively. When an EP is masked, each bit of UDFS2INTEP will be set when the trans-
fer of the relevant EP has successfully finished, but the int_ep pin will not be asserted. Similarly, when an
EP is masked, each bit of UDFS2INTRXO0 will be set when Zero-Length data is received at the relevant
EP, but the int_rx_zero pin will not be asserted. However, bit 0 is only valid for UDFS2INTRXO0.
(1) How to use UDFS2INT / UDFS2INTEP / UDFS2INTEPMSK

An example of using UDFS2INT / UDFS2INTEP / UDFS2INTEPMSK is provided for EP1 to 3.

1. When using EP 1 and EP 2 with DMA (EP I/F) and using only EP3 via PVCI-I/F

<i_ep> Used as the interrupt source of EP3. This bit is also used when clearing.
UDFS2INT
<m_ep> | Used as the mask of the interrupt source of EP3.
<i_ep1> | Don't care
UDFS2INTEP <i_ep2> | Don't care
<i_ep3> | Don't care
<m_ep1> | Set 1 to mask the bit.
UDFS2IN- .
TEPMSK <m_ep2> | Set 1 to mask the bit.
<m_ep3> | Write 0.

2. When using EP2 and EP3 via PVCI-I/F and using EP1 with DMA

After initialization, set 1 to UDFS2INTEPMSK of the EP to be used with DMA to
mask it. When making interrupt responses for more than one EPs, be sure to use UDFS2IN-

TEP. Ignore UDFS2INT<i_ep> and always enable <m_ep> as 0.
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16.5.7.2 Resuming from suspended state (resuming from the USB host)
The procedures to resume from the suspended state is performed based o the condition of the CLK H.

When resuming is recognized, make settings again for restarting master transfers.

1. Stopping the CLK H

The procedures to stop the CLH_H and the signal variation are as shown below.

a bc d e fg hi j k

suspend_x |

<suspend_resume_en>, - l
<power_detect_en> {1

suspend_resume intermupt request N I

<wakeup_en> ; P |

WAKEUP

INTUSBWKUP intermupt request

VBUSPOWER “H”

<pw_detect> “‘H”

power._detect intermupt request

<phy_suspend>
PHYSUSPEND

CGEXTENDOO<USBENA>

CLK_U

CLK_H '

Figure 16-17 Signal operations when suspended and resumed (when CLK_H is stopped)

a. The suspend x of the UDC?2 is asserted to zero by detecting the suspend state on the
USB bus, and the INTUSB(suspend resume) interrupt occurs.

b. The service routine of the INTUSB(suspend resume) interrupt clears the interrupt factor.
Set the UDFSPWCTL<phy_suspend> to "1". Setting the <phy suspend> to "1" asserts
the PHYSUSPEND output signal to "0".
Zero clear the CGEXTENDOO<USBENA> of the clock/mode control circuit to stop
the CLK_U.

d. Set the UDFSPWCTL<wakeup en> to "1". Zero clear the UDFSINTENB<power de-
tect_en><suspend resume en> not to generate the INTUSB(power_detect, suspend_resu-
mu) interrupt.

e. With the INTUSBWKUP interrupt, the operation mode moves into the low-power con-
sumption mode and stops the CLK_H.
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16. USB Device Controller (USBD)

16.7  Flow of Control in Transfer of EPs TMPMO066FWUG TMPM067FWQG TMPM06SFWXBG

+  Configured state:

<recipient> = Device : Write the information on the device (Table 16-3) to UDFS2EPOFIFO.

<recipient> = Interface: If the interface specified by Iwindex, write the information on the interface (Table
16-4) to UDFS2EPOFIFO.

<recipient> = EP : If the EP specified by windex, write the information on the relevant EP(Table 16-5) to
UDFS2EPOFIFO.

Table 16-3 Information on the device to be returned by Get Status request

D15 D14 D13 D12 D11 D10 D9 D8
0 0 0 0 0 0 0 0
D7 D6 D5 D4 D3 D2 D1 DO
Remote Self
0 0 0 0 0 0
Wakeup Powered
RemoteWakeup 0 indicates the bus power while 1 indicates the selfpower.
(b1)
SelfPowered o o ) o o
(D0) 0 indicates the remote wakeup function is disabled while 1 indicates it is enabled.
Table 16-4 Information on the interface to be returned by Get Status
D15 D14 D13 D12 D11 D10 D9 D8
0 0 0 0 0 0 0 0
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0
Please note that all bits are 0.
Table 16-5 Information on the EP to be returned by Get Status request
D15 D14 D13 D12 D11 D10 D9 D8
0 0 0 0 0 0 0 0
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 Halt

Halt If this bit is 1, it indicates that the relevant EP is in the "Halt" state.
(b1)
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16. USB Device Controller (USBD)

16.9 USB-Spec2.0 Device Controller Appendix

TMPMO066FWUG TMPM067FWQG TMPMO068FWXBG

16.9.1.1  Connect / Disconnect Operations

(1)  Connect Operation

time

VBUS

reset_x
(UDC2 input)

USB_Ready
(UDC2 PVCI Access)

term_select
(UDC2 output)

USBDP pull-up
(user system)

DP/DM
(USB input signal)

T1 T2

/ (on)

/_\/—\/ Idle(J) \ SEOQ

Figure 16-26 Connect operation timing

TO: VBUS detection

When VBUS is detected, a system reset (reset_x input) should be applied to UDC2.
xcvr_select is "High" and term_select is "Low".
T1: Device connect (no later than 100ms after TO)
The device must enable DP no later than 100 ms after VBUS detection (T0) to notify
the host of the connected state. Therefore, when VBUS is detected and the device is ready

to communicate with the host, the system should access the UDFS2CMD in UDC2 to set

the USB_Ready command. After that, the user system sets the port using software to ena-
ble the DP pull-up.

T2:USB Reset Start (more than 100ms after 100ms)

(2) Disconnect Operation

When a disconnected state is detected, it is recommended to apply a system reset to UDC2.
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17. 10-bit Analog/Digital Converter (ADC)
17.3 Registers

TMPM066FWUG TMPM067FWQG TMPMO068FWXBG

Selection of analog input channel

HPADCH[3:0] | 0000 0001 0010 0011 0100 0101 0110 0111
Conversion AINO AINA AIN2 AIN3 AIN4 AIN5 AING AIN7
channel
HPADCH[3:0] | 1000 1001 1010 1011 1100 1101 1110 1111
Conversion AINS AIN9 AINTO | AIN11 AIN12 | AINT3 | AIN14 | AIN15
channel
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18.3 Operation

18.3.1 Selecting detection voltage and enabling voltage detection operation

Voltage detection is enabled when voltage to be detected is selected by setting the register LVDCRn<LVL
[2:0]> and "1" is set to the LVDCRn<EN>.

18.3.2 Reset by Detecting a supply voltage

Reset occurs when "1" is set to the LVDCRx<RSTEN> and the supply voltage falls under the set detec-
tion voltage.

It needs approximately 100 ps to detect voltage reduction and generate reset. If the period that the supply volt-
age falls under the detected voltage is short, reset may not occur.

18.3.3 Interrupt by Detecting a supply voltage

A interrupt (INTLVD) occurs When "0" is set to LVDCEn<RSTEN> and "1" is set to LVDCRn<INTEN>
if the supply voltage falls under or over the set detection voltage level.

The Interrupt condition can be set by LVDCRn<INTSEL>.

An interrupt occurs when "0" is set to the LVDCRx<INTSEL> and the supply voltage falls under the set de-
tection voltage.

An interrupt occurs when "1" is set to the LVDCRx<INTSEL> and the supply voltage falls under or over
the set detection voltage.

It needs approximately 100 ps to detect voltage reduction and generate a interrupt. If the period that the sup-
ply voltage falls under the detected voltage is short, an interrupt may not occur.

18.3.4 Detecting Status
Reading the LVDCRn<SR> can be confirmed the Detecting status of low voltage detection.
When the LVDCRn<ST> is "0", the voltage is the same as detection voltage or higher.
When the LVDCRn<ST> is "1", the voltage is the same as detection voltage or lower.

In the Interrupt service routine (ISR) of low voltage detection (LVD), to read the status of LVDCRn<ST> af-
ter detection is known stably the shift of the voltage
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20.2.5.4  Automatic Protect Bit Program

(1)  Operation Description

The automatic protect bit program writes "1" to a protect bit at a time. To set "0" to a protect bit,
use the automatic protect bit erase command.

For detail of the protect function, refer to "20.1.5 Protect/Security Function".

(2) How to Set

The 1st to 6th bus write cycles indicate the automatic protect bit program command. In the 7th
bus write cycle, the protect bit to be written is specified. After the command sequence is input, the au-
tomatic protect bit program starts. Check whether write operation is normally terminated with
FCPSRA<BLK>.

20.2.5.5 Auto Protect Bit Erase

(1)  Operation Description

The automatic protect bit erase command operation depends on the security status. For detail of se-
curity status, refer to "20.1.5 Protect/Security Function".
Non-security status

Clear the specified protect bit to "0". Protect bit erase is performed in 4-bit unit.
Security status

Erase all protect bits after all addresses of Flash memory are erased.

(2) How to Set

The 1st to 6th bus write cycles indicate the automatic protect bit erase command. In the 7th bus
write cycle, the protect bit to be erased is specified. After the command sequence is input, the automat-
ic protect bit erase operation starts.

In the non-security status, specified protect bit is erased. Check whether erase operation is normal-
ly terminated with FCPSRA<BLK>.

In the security status, all addresses and all protect of Flash memory bits are erased. Confirm if da-
ta and protect bits are erased normally. If necessary, execute the automatic protect bit erase, automat-
ic chip erase or automatic block erase.

All cases are the same as other commands, FCSR<RDY_ BSY> becomes "0" during the automat-
ic protect bit erase command operation. After the operation is complete, FCSR<RDY_ BSY> be-
comes "1" and Flash memory will return to the read mode. To abort the operation, a hardware reset
is required.

20.2.5.6 ID-Read

(1)  Operation Description

The ID-Read command can read information including Flash memory type and three types of co-
des such as a maker code, device code and macro code.
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204.1.4

old application program, and to erase a flash in block unit.

20.4.1.5

Step-4

Jump to the reprogramming routine in the built-in RAM to release the write/erase protection for the

Step-5

TMPMO066/067/068

(Host)

New Application
Program Code

(/o)

Flash memory

(Erased

[Reset procedure]
|(a) Mode judgment routine |

|(b) Programming routine |

|(c) Copy routine |

(b) Programming routine

RAM

Continue to execute the flash programming routine to download new program data from the host control-
ler and program it into the erased flash block. When the programming is complete, the write/erase protec-
tion of that flash block in the user program area must be set.

TMPMO066/067/068

(Host)

New Application
Program Code

(1/0)

Flash memory

New Application
Program Code

[Reset procedure]
|(a) Mode judgment routine |

|(b) Programming routine |

|(o) Copy routine |

(b) Programming— routine
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23.5.6 High Resolution 16-bit Timer (TMRD Ver.C) PPG output

23.5.6.1 AC Measurement Condition

The AC characteristics data of this chapter is measured under the following conditions.

Output levels: High = 0.8 x DVDD3, Low = 0.2 x DVDD3

Load capacity: CL = 30pF

DVDD3 = 2.7V to 3.6V

TMRD Output

TMRDCLK = 96 MHz
Parameter Symbol Unit
Min. Max.
Minimum pulse width of PPG output tHPPGP 104.2 -
Rising time of PPG output tHPPGR - 15 ns
Falling time of PPG output tHPPGF - 15
tHppcp _
thppGrR
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