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6.3.3 Clock system Diagram
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Figure 6-1 shows the clock system diagram.

CGOSCCR<WUEON>
CGOSCCR<WUPT[2:0]>

Warming-up timer

ADC conversion

Y

Figure 6-1 Clock Block Diagram

The input clocks to selector shown with an arrow are set as default after reset.
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Exception detection
If multiple exceptions occur simultaneously, the CPU takes the exception with the highest priority.

Table 7-1 shows the priority of exceptions. "Configurable" means that you can assign a priority level
to that exception. Memory Management, Bus Fault and Usage Fault exceptions can be enabled or dis-
abled. If a disabled exception occurs, it is handled as Hard Fault.

Table 7-1 Exception Types and Priority

No. Exception type Priority Description

1 Reset -3 (highest) Reset pin, WDT or SYSRETREQ

2 Non-Maskable Interrupt | -2 NMI pin or WDT

3 Hard Fault -1 Ef;:l}sﬂgai\;acslr;r;ot activate because a higher-priority fault is being handled

4 Memory Management Configurable Exceptif)n from the Memory Protection Unit (MPU? (Note 1)

Instruction fetch from the Execute Never (XN) region

5 Bus Fault Configurable Access violation to the Hard Fault region of the memory map

6 Usage Fault Configurable :ngjittiaofred instruction execution or other faults related to instruction ex-
7~10 | Reserved -

11 SVCall Configurable System service call with SVC instruction

12 Debug Monitor Configurable Debug monitor when the CPU is not faulting

13 Reserved -

14 PendSV Configurable Pendable system service request

15 SysTick Configurable Notification from system timer
16~ External Interrupt Configurable External interrupt pin or peripheral function (Note 2)

Note 1: This product does not contain the MPU.

Note 2: External interrupts have different sources and numbers in each product. For details, see "7.5.1.5
List of Interrupt Sources".

(3) Priority setting

Priority levels

The external interrupt priority is set to the interrupt priority register and other exceptions
are set to <PRI_n> bit in the system handler priority register.

The configuration <PRI_n> can be changed, and the number of bits required for setting the
priority varies from 3 bits to 8 bits depending on products. Thus, the range of priority values
you can specify is different depending on products.

In the case of 8-bit configuration, the priority can be configured in the range from 0 to 255.
The highest priority is "0". If multiple elements with the same priority exist, the smaller the
number, the higher the priority becomes.

Note: <PRI_n> bit is defined as a 3-bit configuration with this product.

Priority grouping

The priority group can be split into groups. By setting the <PRIGROUP> of the application
interrupt and reset control register, <PRI_n> can be divided into the pre-emption priority and
the sub priority.

A priority is compared with the pre-emption priority. If the priority is the same as the pre-
emption priority, then it is compared with the sub priority. If the sub priority is the same as the
priority, the smaller the exception number, the higher the priority.
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7. Exceptions

7.6 Exception/Interrupt-Related Registers TMPM330FDFG/FYFG/FWFG
Bit Bit Symbol Type Function
11-10 EMSTI[1:0] R active level of INT6 standby clear request.
00: -

01: Rising edge
10: Falling edge
11: Both edges

9 - R Reads as undefined.
8 INT9EN R/W INT6 clear input
0:Disable
1: Enable
7 - R Read as 0.
6-4 EMCGB8[2:0] R/W active level setting of INTRTC standby clear request.

Set it as shown below.
010: Falling edge

3-2 EMST8[1:0] R active level of INTRTC standby clear request.
00: -

01: Rising edge

10: Falling edge

11: Both edges

1 - R Reads as undefined.
0 INT8EN R/W INTRTC clear input
0:Disable
1: Enable

Note 1: <EMSTx> is effective only when <EMCGx[2:0]> is set to "100" for both rising and falling edge. The active level used for
the reset of standby can be checked by referring <EMSTx>. If interrupts are cleared with the CGICRCG register, <EMSTx>
is also cleared.

Note 2: Please specify the bit for the edge first and then specify the bit for the <INTXEN>. Setting them simultaneously is prohibited.
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8.2.6.6 PFFR2(Port F function register 2)

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 - - - - - PF2F2 - -
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-3 - R Read as 0.
2 PF2F2 R/IW 0: PORT
1: CTS2
1-0 - R Read as 0.

8.2.6.7 PFOD (Port F open drain 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 PF70D PF6OD PF50D PF40D PF30D PF20D PF10D PFOOD
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PF70D-PFOOD | R/IW 0: CMOS
1: Open-drain
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8.2.10.6  PJPUP (Port J pull-up 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 PJ7UP PJ6UP PJ5UP PJ4UP PJ3UP PJ2UP PJ1UP PJOUP
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PJ7UP-PJOUP | R/W Pull-up
0: Disable
1: Enable
8.2.10.7 PJIE (Port J input 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 PJ7IE PJBIE PJ5IE PJ4IE PJ3IE PJ2IE PJ1IE PJOIE
After reset 0 0 0 0 0 0 0 0

Bit Bit Symbol Type Function
31-8 - R Read as 0.
7-0 PJ7IE-PJOIE R/W Input
0: Disable
1: Enable
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8. Input/Output Ports
8.4 Appendix (Port setting List) TMPM330FDFG/FYFG/FWFG

8.4.6 Port F Setting

Table 8-11 Port Setting List (Port F)

Pin Port Function Afterre- | pecr | PFFR1 | PFFR2 | PFOD | PFPUP | PFIE
Type set
Input Port 0 0 0 X X 1
PFO T10 Output Port 1 0 0 X X 0
TXD2(Output) 1 1 0 X X 0
Input Port 0 0 0 X X 1
PF1 T4 Output Port 1 0 0 X X 0
RXD2(Input) 0 1 0 X X 1
Input Port 0 0 0 X X 1
Output Port 1 0 0 X X 0
PF2 T16 SCLK2(Input) 0 1 1 X X 1
SCLK2(Output) 1 1 0 X X 0
CTS2(Input) 0 0 0 X X 1
Input Port 0 0 0 X X 1
PF3 T4 Output Port 1 0 0 X X 0
RXIN1(Input) 0 1 0 X X 1
Input Port 0 0 0 X X 1
Output Port 1 0 0 X X 0
PF4 T13
SO1(Output) 1 1 0 X X 0
SDA1(Input/Output) 1 1 0 1 X 1
Input Port 0 0 0 X X 1
Output Port 1 0 0 X X 0
PF5 T13
SI1(Input) 0 1 0 X X 1
SCL1(Input/Output) 1 1 0 1 X 1
Input Port 0 0 0 X X 1
Output Port 1 0 0 X X 0
PF6 T13
SCK1(Input) 0 1 0 X X 1
SCK1(Output) 1 1 0 X X 0
Input Port 0 0 0 X X 1
PF7 T8 Output Port 1 0 0 X X 0
INT5(Input) 0 1 0 X X 1
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9. 16-bit Timer/Event Counters(TMRB)

9.4 Registers

TMPM330FDFG/FYFG/FWFG

9.45 TBxMOD(Mode 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 - - TBCP TBCPM TBCLE TBCLK
After reset 0 0 1 0 0 0 0 0

Bit Bit Symbol Type Function
31-7 - R Read as 0.
6 - R/IW Write 0.
5 TBCP w Capture control by software
0: Capture by software
1: Don’t care
When "0" is written, the capture register 0 (TBXxCPO) takes count value.
Read as 1.
4-3 TBCPM[1:0] R/W Capture timing
00: Disable Capture timing
01: TBxINOT TBxIN11
Takes count values into capture register 0 (TBxCPO) upon rising of TBxINO pin input.
Takes count values into capture register 1 (TBxCP1) upon rising of TBxIN1 pin input.
10: TBxINOtT TBxINO|
Takes count values into capture register 0 (TBxCPO) upon rising of TBxINO pin input.
Takes count values into capture register 1 (TBxCP1) upon falling of TBxINO pin input.
11: TBxOUT? TBxOUT|
Takes count values into capture register 0 (TBxCPO) upon rising of 16-bit timer match output (TBxOUT)
and into capture register 1 (TBXxCP1) upon falling of TBxOUT.
(TMRBO and TMRB1:TB70OUT, TMRB2 through TMRB4:TB8OUT, TMRB5 and TMRB6:TBOOUT).
2 TBCLE R/W Up-counter control
0: Disables clearing of the up-counter.
1: Enables clearing of the up-counter.
Clears and controls the up-counter.
When "0" is written, it disables clearing of the up-counter. When "1" is written, it clears up counter when
there is a match with Timer Regsiter1 (TBxRG1).
1-0 TBCLK[1:0] R/W Selects the TMRBXx source clock.
00: TBxINO pin input
01: ¢T1
10: @T4
11: ¢T16
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9. 16-bit Timer/Event Counters(TMRB)
9.7 Applications using the Capture Function TMPM330FDFG/FYFG/FWFG

9.7 Applications using the Capture Function

The capture function can be used to develop many applications, including those described below:

9.7.1

1. One-shot pulse output triggered by an external pulse
2. Frequency measurement

3. Pulse width measurement
4

Time difference measurement

One-shot pulse output triggered by an external pulse
One-shot pulse output triggered by an external pulse is carried out as follows:

The 16-bit up-counter is made to count up by putting it in a free-running state using the prescaler output clock.
An external pulse is input through the TBXINO pin. A trigger is generated at the rising of the external pulse by
using the capture function and the value of the up-counter is taken into the capture registers (TBxCPO).

The CPU must be programmed so that an interrupt INTCAPxO0 is generated at the rising of an external trigger
pulse. This interrupt is used to set the timer registers (TBxRGO) to the sum of the TBXxCPO value (c) and the delay
time (d), (¢ + d), and set the timer registers (TBxRG1) to the sum of the TBxRGO values and the pulse width (p)
of one-shot pulse, (¢ + d + p).[TBxRG1 change must be completed before the next match.]

In addition, the timer flip-flop control registers(TBXFFCR<TBE1T1, TBEOT1>) must be set to "11". This
enables triggering the timer flip-flop (TBXFFO0) to reverse when TBxUC matches TBxRGO and TBxRG1. This
trigger is disabled by the INTTBx interrupt after a one-shot pulse is output.

Symbols (c), (d) and (p) used in the text correspond to symbols ¢, d and p in "Figure 9-5 One-shot Pulse Output
(With Delay)".

Put the counter in a free-running state.
Vad 9

(el dock 1110 11 1 1

c c+d c+d+p

TBXINO pin input

(External trigger pulse) %Taking data into the capture register (TBXxCPO). I—
1 T INTCAPXO INTTBX

Match with TBXRGO generation ,[(Y generation

Enable reverse

1
1
:
/yINTTBx generatic:n
1
Match with TBXRG1 !

Timer output TBXOUT pin

. 1! Delay time Pulse width _ |
Disable reverse < > >

when data is taken ' (d) (P
into TBXCPO.

1

1
/ : Al
! &: Enable reverse\ ' !
| !

1

)

1

Figure 9-5 One-shot Pulse Output (With Delay)
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10. Serial Channel (SIO/UART)

10.16 Operation in Each Mode TMPM330FDFG/FYFG/FWFG
Receive data ['I
read timing
A

wite g K [
SCLK input ‘{ T T !—“:—T , T , T ! | T

<«
<
s
<
o
<
ST

1 1 1
TXD X bito X bit1 Xjﬂ bits ¥ bite X itz X bito X bitd
RXD X bito X bit1 Xjﬂ bits X bite X btz X bito X bit1

(INTTXx interrupt request)

>

(INTRXXx interrupt request)

<WBUF> ="0" (if double buffering is disabled)

Receive data H
read timing

Tensmitdua ] I
ScLK input [N T PP IO IO 1A
U e e T v

1 1

TXD X bito X bit1 )6 bit 5 X bite X thit7 X bito X bit1
1 1 1 ' 1 1
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[

1

<WBUF> = "1" (if double buffering is enabled with no errors)

<X T I

(INTTXx interrupt request)

((
)T

(INTRXx interrupt request)

NN
N

Receive data H
read timing

vkl |
SCLK inpu [EN N P Sy I I )
U e A e v
X oo X ox )Y\ oes Y ore X7 Y bro X o
I

=TT

>

(INTTXXx interrupt request)

(«
T

(INTRXx interrupt request) « rl

PERR(Under-run errors) « I
)T

<WBUF> = "1" (if double buffering is enabled with error generation)

Figure 10-17 Transmit/Receive Operation in the 1/O Interface Mode (SCLK Input Mode)
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11. Serial Bus Interface (12C/SIO)
11.4 Control Registers in the 12C Bus Mode TMPM330FDFG/FYFG/FWFG

11.4.3 SBIXCR2(Control register 2)

This register serves as SBIXSR register by reading it.

31 30 29 28 27 26 25 24

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

bit symbol - - - - - - - -

After reset 0 0 0 0 0 0 0 0

bit symbol MST TRX BB PIN SBIM SWRST

After reset 0 0 0 1 0 0 0 0

Bit Bit Symbol Type Function

31-8 - R Read as 0.

7 MST W Select master/slave
0: Slave mode
1: Master mode

6 TRX w Select transmit/ receive
0: Receive
1: Transmit

5 BB W Start/stop condition generation
0: Stop condition generated
1: Start condition generated

4 PIN W Clear INTSBIx interrupt request
0: -
1: Clear interrupt request

3-2 SBIM[1:0] w Select serial bus interface operating mode (Note)

00: Port mode (Disables a serial bus interface output)
01: SIO mode

10: 12C bus mode

11: Reserved

1-0 SWRST[1:0] w Software reset generation
Write "10" followed by "01" to generate a reset.

Note:Make sure that modes are not changed during a communication session.Ensure that the bus is
free before switching the operating mode to the port mode. Ensure that the port is at the "High"
level before switching the operating mode from the port mode to the 12C bus or clock-synchro-
nous 8-bit SIO mode.
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12.  Consumer Electronics Control (CEC)

12.3 Registers

TMPM330FDFG/FYFG/FWFG

Bit Bit Symbol Type Function
4 CECBRD R/IW Broadcast transmission
0: Not broadcast transmission
1: Broadcast transmission
Set this bit to "1" when transmitting a broadcast message.
3-0 CECFREE[3:0] | R/W Time of bus to be free

0000: 1bit cycle 1000:
0001: 2bit cycle 1001:
0010: 3bit cycle 1010:
0011: 4bit cycle 1011:
0100: 5bit cycle 1100:
0101: 6bit cycle 1101:
0110: 7bit cycle 1110:
0111: 8bit cycle 1111:

9bit cycle

10bit cycle
11bit cycle
12bit cycle
13bit cycle
14bit cycle
15bit cycle
16bit cycle

Specifies time of a bus to be free that checked before transmission.

Start transmission after checking the CEC line kept inactive during the specified cycles.

Note:<CECDTRS> must be used under the same setting as CECRCR1<CECLNC>.
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14.45.5 Reactivating normal AD conversion

To reactivate normal AD conversion while the conversion is underway, a software reset (AD-
MOD3<ADRST>) must be performed before starting AD conversion. The H/W activation method must not
be used to reactivate normal AD conversion.

14.4.5.6 Conversion completion

(1)  Normal AD conversion completion

When normal AD conversion is completed, the AD conversion completion interrupt (INTAD) is
generated. The result of AD conversion is stored in the storage register, and two registers change: the
register ADMODO<EOCFN> which indicates the completion of AD conversion and the register AD-
MODO<ADBFN>.

Interrupt request, conversion register storage register and <EOCFN><ADBFN> change with a dif-
ferent timing according to a mode selected.

In mode other than fixed-channel repeat conversion mode, conversion results are stored in AD con-
version result registers (ADREGO8 through ADRG7F) corresponding to a channel.

In fixed-channel repeat conversion mode, the conversion results are sequentially stored in storage
registers ADREGOS through ADREG7F. However, if interrupt setting on <ITM> is set to be generated
each time one AD conversion is completed, the conversion result is stored only in ADREGOS. If interrupt
setting on <ITM> is set to be generated each time four AD conversions are completed, the conversion
results are sequentially stored in ADREGOSH through ADREG3B.

Interrupt requests, flag changes and conversion result registers in each mode are as shown below.

Fixed-channel single conversion mode

After AD conversion completed, ADMODO<EOCFN> is set to "1", ADMODO<ADBFN>
is cleared to "0", and the interrupt request is generated.

Conversion results are stored a conversion result register correspond to a channel.

Channel scan single conversion mode

After the channel scan conversion is completed, ADMODO<EOCFN> is set to "1", AD-
MODO<ADBFN> is set to "0", and the interrupt request INTAD is generated.

Conversion results are stored a conversion result register correspond to a channel.

Fixed-channel repeat conversion mode

ADMODO<ADBFN> is not cleared to "0". It remains at "1". The timing with which the
interrupt request INTAD is generated can be selected by setting ADMODO<ITM> to an ap-
propriate setting. ADMODO<EOCFN> is set with the same timing as this interrupt INTAD is
generated.

a. One conversion

With <ITMJ[1:0]> set to "00", an interrupt request is generated each time one AD con-
version is completed. In this case, the conversion results are always stored in the storage
register ADREGOS. After the conversion result is stored, <EOCFN> changes to "1".

b. Four conversions

With <ITM[1:0]> set to "01", an interrupt request is generated each time four AD con-
versions are completed. In this case, the conversion results are sequentially stored in the
storage register ADREGOS through ADREG3B. After the conversion result is stored in
ADREG3B, <EOCFN> is set to "1", and the storage of subsequent conversion results
starts from ADREGOS.
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17.2 Operation Mode TMPM330FDFG/FYFG/FWFG

17.2 Operation Mode

This device has three operation modes including the mode not to use the internal flash memory.

Table 17-1 Operation Modes

Operation mode Operation details

Single chip mode After reset is cleared, it starts up from the internal flash memory.

In this operation mode, two different modes, i.e., the mode to execute user application
programs and the mode to rewrite the flash memory onboard the user’s card, are defined.
The former is referred to as "normal mode" and the latter "user boot mode.

Normal mode

The user can uniquely configure the system to switch between these two modes. For ex-
ample, the user can freely design the system such that the normal mode is selected when
the port "A0" is set to "1" and the user boot mode is selected when it is set to "0." The user
should prepare a routine as part of the application program to make the decision on the

selection of the modes.

User boot mode

After reset is cleared, it starts up from the internal Boot ROM (Mask ROM). In the Boot
ROM, an algorithm to enable flash memory rewriting on the user’s set through the serial
port of this device is programmed. By connecting to an external host computer through the
serial port, the internal flash memory can be programmed by transferring data in accordance
with predefined protocols.

Single boot mode

Among the flash memory operation modes listed in the above table, the User Boot mode and the Single Boot mode
are the programmable modes. These two modes, the User Boot mode and the Single Boot mode, are referred to as
"Onboard Programming" modes where onboard rewriting of internal flash memory can be made on the user's card.

Either the Single Chip or Single Boot operation mode can be selected by externally setting the level of the BOOT
(PHO) pin while the device is in reset status.

Table 17-2 Operation Mode Setting

Pin
Operation mode
RESET BOOT (PHO)
Single chip mode 0—-1 1
Single boot mode 0—1 0

Reset state

Single chip mode

Single
boot mode

User
boot mode

Normal mode

Onboard
programming mode

User to set the
switch method

Figure 17-2 Mode Transition Diagram
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TOSHIBA

(2) Step-2

After RESET is released, the reset procedure determines whether to put the TMPM330FDFG/FYFG/
FWFG flash memory in User Boot mode. If mode switching conditions are met, the flash memory enters
User Boot mode. (All interrupts including NMI must be disabled while in User Boot mode.)

New Application

(Host)
Program Code

TMPM330FDFG/FYFG/FWFG (1/0)
0 - 1 RESET

Flash memory

Old Application ::
Program Code

JL

Conditions for
[Reset Procedure] entering User Boot
mode (defined by

(a) Mode Judgment Routine the user)

|(b) Programming routine |
| RAM

|(c) Copy routine

(3) Step-3

Once transition to User Boot mode is occurred, execute the copy routine (c¢) to copy the flash pro-
gramming routine (b) to the TMPM330FDFG/FYFG/FWFG on-chip RAM.

(Host) New Application
Program Code

TMPM330FDFG/FYFG/FWFG (/o)

Flash memory

Old Application
Program Code

[Reset procedure] (b) Programming routine

|(a) Mode judgment routine |

|(b) Programming routine |

(c) Copy routine RAM
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17.2.2.2 (1-B) Method 2: Transferring a Programming Routine from an External Host

(1) Step-1

Determine the conditions (e.g., pin states) required for the flash memory to enter User Boot mode
and the 1/O bus to be used to transfer new program code. Create hardware and software accordingly.
Before installing the TMPM330FDFG/FYFG/FWFG on a printed circuit board, write the following
program routines into an arbitrary flash block using programming equipment.

(a) Mode judgment routine: Code to determine whether or not to switch to User Boot mode

(b) Transfer routine: Code to download new program code from a host controller

Also, prepare a programming routine shown below on the host controller:

(c) Programming routine: Code to download new program code from an external host
controller and re-program the flash memory

(Host) New application
program code

[(c) Programming routine |

TMPM330FDFG/FYFG/FWFG (10)

Flash memory

Old application
program code

[Reset procedure]

(a) Mode judgment routine RAM
(b) Transfer routine
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The 3rd byte, which the target board receives from the controller, is a command. The code for the
Show Flash Memory Sum command is 0x20.

The 4th byte, transmitted from the target board to the controller, is an acknowledge response to
the 3rd byte. Before sending back the acknowledge response, the boot program checks for areceive
error. If there was a receive error, the boot program transmits 0xX8 (bit 3) and returns to the
command wait state again. In this case, the upper four bits of the acknowledge response are un-
defined - they hold the same values as the upper four bits of the previously issued command. When
the SIOO0 is configured for I/O Interface mode, the boot program does not check for a receive error.

If the 3rd byte is equal to any of the command codes listed in Table 17-4, the boot program
echoes it back to the controller. When the Show Flash Memory Sum command was received, the
boot program echoes back a value of 0x20 and then branches to the Show Flash Memory Sum
routine. If the 3rd byte is not a valid command, the boot program sends back 0xX1 (bit 0) to the
controller and returns to the command wait state (the third byte) again. In this case, the upper four
bits of the acknowledge response are undefined - they hold the same values as the upper four bits
of the previously issued command.

The Show Flash Memory Sum routine adds all the bytes of the flash memory together. The 5th
and 6th bytes, transmitted from the target board to the controller, indicate the upper and lower
bytes of this total sum, respectively. For details on sum calculation, see a later section "17.2.10.8
Calculation of the Show Flash Memory Sum Command".

The 7th byte is a checksum value for the 5th and 6th bytes. To calculate the checksum value, add
the Sth and 6th bytes together, drop the carry and take the two’s complement of the sum. Transmit
this checksum value from the controller to the target board.

The 8th byte is the next command code.

17.2.10.3  Show Product Information Command

See Table 17-8 for the transfer format of this command.

1.
2.

The processing of the 1st and 2nd bytes are the same as for the RAM Transfer command.

The 3rd byte, which the target board receives from the controller, is a command. The code for the
Show Product Information command is 0x30.

The 4th byte, transmitted from the target board to the controller, is an acknowledge response to
the 3rd byte. Before sending back the acknowledge response, the boot program checks for areceive
error. If there was a receive error, the boot program transmits 0xX8 (bit 3) and returns to the
command wait state again. In this case, the upper four bits of the acknowledge response are un-
defined - they hold the same values as the upper four bits of the previously issued command. When
the SIOO is configured for I/O Interface mode, the boot program does not check for a receive error.

If the 3rd byte is equal to any of the command codes listed in Table 17-4, the boot program
echoes it back to the controller. When the Show Flash Memory Sum command was received, the
boot program echoes back a value of 0x30 and then branches to the Show Flash Memory Sum
routine. If the 3rd byte is not a valid command, the boot program sends back 0xX1 (bit 0) to the
controller and returns to the state in which it waits for a command (the third byte) again. In this
case, the upper four bits of the acknowledge response are undefined - they hold the same values
as the upper four bits of the previously issued command.

The 5th to 8th bytes, transmitted from the target board to the controller, are the data read from
addresses shown below in the flash memory. Software version management is possible by storing
a software ID in these locations.

Product name Area
TMPM330FDFG
0x3F87_FF00 to 0x3F87_FF03
TMPM330FYFG

TMPM330FWFG 0x3F81_FF00 to 0x3F81_FF03
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number of flash blocks available. Each product transmits own number shown below.

Product name Number of flash blocks
TMPM330FDFG 0x06, 0x00
TMPM330FYFG 0x06, 0x00
TMPM330FWFG 0x04, 0x00

15. The 57th to 83rd bytes, transmitted from the target board to the controller, contain information
about the flash blocks. Flash blocks of the same size are treated as a group. Information about the
flash blocks indicate the start address of a group, the size of the blocks in that group (in halfwords)
and the number of the blocks in that group. The 57th to 65th bytes are the information about the
16-kbyte blocks. The 66th to 74th bytes are the information about the 32-kbyte blocks. The 75th
to 83rd bytes are the information about the 64-kbyte blocks. The 84th to 92nd bytes are the in-
formation about the 128-kbyte blocks. See Table 17-8 for the values of bytes transmitted.

16. The 66th byte, transmitted from the target board to the controller, is a checksum value for the 5th
to 92nd bytes. The checksum value is calculated by adding all these bytes together, dropping the
carry and taking the two’s complement of the total sum.

17. The 94th byte is the next command code.
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19.9 Handling Precaution

19.9.1  Solderability

Test parameter Test condition Note

Use of Sn-37Pb solder Bath

Solder bath temperature = 230°C, Dipping time = 5 seconds
The number of times = one, Use of R-type flux Pass:

Use of Sn-3.0Ag-0.5Cu solder bath solderability rate until forming = 95%
Solder bath temperature = 245°C, Dipping time = 5 seconds

Solderability

The number of times = one, Use of R-type flux

19.9.2 Power-on sequence

The power supply must be raised (from 0V to 2.7V) at a speed of 0.37ms/V or slower. The power-on sequence
must consider the time for the internal regulator and oscillator to be stableln the .In the TX03, the internal regulator
requires at least 700 ps to be stable.

The time required to achieve stable oscillation varies with system. At cold reset, the external reset pin must be
kept "Low" for a duration of time sufficiently long enough for the internal regulator and oscillator to be stable.

Figure 19-2 shows the power-on sequence.

RVDD3,

I I
I I
pvpp3, 27V TTTTITTTTTO : !
AVDD3 1 1
|‘ ‘l
< 0.37msiv 1 700 ps(min.) !
I (min) I
I I
RESET i | | /
1 1 1 I
1 1 I 1
‘ I 1 1
I 1 Il
I I I
1 I 1
High-speed oscillation / :
| € >
: 1

‘12 cycle(min.)

Figure 19-2 Power-on sequence
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