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CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin I/O Circuit List (2/2)
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CHAPTER 3 CPU ARCHITECTURE

Table 3-5. SFR List (1/5)

Address Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After Reset
1-bit 8-bit | 16-bit
FFFOOH | Port register 0 PO R/W \ v - 00H
FFFO1H | Port register 1 P1 R/W \ v - 00H
FFFO2H | Port register 2 P2 R/W \ v - 00H
FFFO3H | Port register 3 P3 R/W \ N - 00H
FFF04H | Port register 4 P4 R/W \ v - 00H
FFFOSH | Port register 5 P5 R/W J v - 00H
FFFO6H | Port register 6 P6 R/W \ N - 00H
FFFO7H | Port register 7 P7 R/W \ N - 00H
FFFOCH | Port register 12 P12 R/W \ v - Undefined
FFFODH | Port register 13 P13 R/W \ N - 00H
FFFOEH | Port register 14 P14 R/W J y - 00H
FFF10H | Serial data register 00 TXDO/ | SDR0O0O | R/W - v v 0000H
SI000
FFF11H - - -
FFF12H | Serial data register 01 RXDO | SDRO1| R/W - y y 0000H
FFF13H - - -
FFF14H | Serial data register 12 TXD3 | SDR12| R/W - v v 0000H
FFF15H - - -
FFF16H | Serial data register 13 RXD3 | SDR13| R/W - y \ 0000H
FFF17H - - -
FFF18H | Timer data register 00 TDRO0O R/W - - v 0000H
FFF19H
FFF1AH | Timer data register 01 TDRO1 R/W - - \ 0000H
FFF1BH
FFF1EH | 10-bit A/D conversion result register ADCR R - - v 0000H
FFF1FH 8-bit A/D conversion result register | ADCRH R - N - 00H
FFF20H | Port mode register O PMO R/W \ v - FFH
FFF21H | Port mode register 1 PM1 R/W \ N - FFH
FFF22H | Port mode register 2 PM2 R/W S N - FFH
FFF23H | Port mode register 3 PM3 R/W J y - FFH
FFF24H | Port mode register 4 PM4 R/W \ v - FFH
FFF25H | Port mode register 5 PM5 R/W S N - FFH
FFF26H | Port mode register 6 PM6 R/W J y - FFH
FFF27H | Port mode register 7 PM7 R/W \ v - FFH
FFF2CH | Port mode register 12 PM12 R/W \ v - FFH
FFF2EH | Port mode register 14 PM14 R/W S N - FFH
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CHAPTER 3 CPU ARCHITECTURE

Table 3-6. Extended SFR (2nd SFR) List (2/4)

Address Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After Reset
1-bit 8-bit | 16-bit

FO118H | Serial communication operation setting register 00 | SCR00 R/W - - \ 0087H
FO119H
FO11AH | Serial communication operation setting register 01 SCRoO1 R/W - - \ 0087H
FO11BH
FO11CH | Serial communication operation setting register 02 | SCR02 R/W - - \ 0087H
FO11DH
FO11EH | Serial communication operation setting register 03 | SCR03 R/W - - \ 0087H
FO11FH
FO120H | Serial channel enable status register 0 SEOL  |SEO R \/ v < 0000H
FO121H - - -
FO0122H | Serial channel start register 0 SSOL  |SSo R/W \/ v < 0000H
FO123H - - -
FO124H | Serial channel stop register 0 STOL  |STO R/W \/ v \ 0000H
FO125H - - -
FO126H | Serial clock select register 0 SPSOL |[SPSO | RW - V J 0000H
FO127H - - -
FO128H | Serial output register 0 SO0 R/W - - \ OFOFH
FO129H
FO12AH | Serial output enable register 0 SOEOL |SOEO0 | R/W \ v \ 0000H
FO12BH - - -
FO134H | Serial output level register 0 SOLOL |SOLO | RW - v \ 0000H
FO135H - - -
FO144H | Serial status register 12 SSR12L|SSR12| R - v \ 0000H
FO145H - - -
FO146H | Serial status register 13 SSR13L|SSR13| R - v S 0000H
FO147H - - -
FO14CH | Serial flag clear trigger register 12 SIR12L |SIR12 | R/W - v \ 0000H
FO14DH - - -
FO14EH | Serial flag clear trigger register 13 SIR13L |SIR13 | R/W - v \ 0000H
FO14FH - - -
FO0154H | Serial mode register 12 SMR12 R/W - - S 0020H
FO155H
FO156H | Serial mode register 13 SMR13 R/W - - \ 0020H
FO157H
FO15CH | Serial communication operation setting register 12 | SCR12 R/W - - \ 0087H
FO15DH
FO15EH | Serial communication operation setting register 13 | SCR13 R/W - - \ 0087H
FO15FH
FO160H | Serial channel enable status register 1 SE1L |SEf1 R N v \ 0000H
FO161H - - -
FO162H | Serial channel start register 1 SS1L  |SSt RW N v \ 0000H
FO163H - - -
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CHAPTER 4 PORT FUNCTIONS

112

Figure 4-15. Block Diagram of P41
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CHAPTER 4 PORT FUNCTIONS

Figure 4-24. Block Diagram of P121 and P122
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CHAPTER 5 CLOCK GENERATOR

(1) Clock operation mode control register (CMC)
This register is used to set the operation mode of the X1/P121, X2/EXCLK/P122, XT1/P123, and XT2/P124 pins,
and to select a gain of the oscillator.
CMC can be written only once by an 8-bit memory manipulation instruction after reset release. This register can
be read by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears this register to 00H.

Figure 5-2. Format of Clock Operation Mode Control Register (CMC)

Address: FFFAOH  After reset: OOH R/W

Symbol 7 6 5 4 3 2 1 0
CcMC EXCLK | OSCSEL 0 OSCSELS 0 o | o | Awen
EXCLK OSCSEL | High-speed system clock X1/P121 pin X2/EXCLK/P122 pin
pin operation mode
0 0 Input port mode Input port
1 X1 oscillation mode Crystal/ceramic resonator connection
1 0 Input port mode Input port
1 1 External clock input mode | Input port | External clock input
OSCSELS | Subsystem clock pin operation mode XT1/P123 pin | XT2/P124 pin
0 Input port mode Input port
1 XT1 oscillation mode Crystal resonator connection
AMPH Control of X1 clock oscillation frequency
0 2 MHz <fx <10 MHz
1 10 MHz < fx < 20 MHz

Cautions 1. CMC can be written only once after reset release, by an 8-bit memory

manipulation instruction.

2. After reset release, set CMC before X1 or XT1 oscillation is started as set by the
clock operation status control register (CSC).

3. Be sure to set AMPH to 1 if the X1 clock oscillation frequency exceeds 10 MHz.

4. It is recommended to set the default value (00H) to CMC after reset release, even
when the register is used at the default value, in order to prevent malfunctioning
during a program loop.

Remark fx: X1 clock oscillation frequency
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CHAPTER 5 CLOCK GENERATOR

5.6.4 Example of controlling internal low-speed oscillation clock

The internal low-speed oscillation clock cannot be used as the CPU clock. Used only as the watchdog timer clock.

The internal low-speed oscillator automatically starts oscillation after a reset release, and the watchdog timer is
driven (240 kHz (TYP.)) if the watchdog timer operation is enabled by the option byte.

The internal low-speed oscillator continues oscillation except when the watchdog timer stops. When the watchdog
timer operates, the internal low-speed oscillation clock does not stop even in case of a program loop.

(1) Example of setting procedure when stopping the internal low-speed oscillation clock
The internal low-speed oscillation clock can be stopped in the following two ways.
o Stop the watchdog timer in the HALT/STOP mode by the option byte (bit 0 (WDSTBYON) of 000COH = 0),
and execute the HALT or STOP instruction.
o Stop the watchdog timer by the option byte (bit 4 (WDTON) of 000COH = 0).

(2) Example of setting procedure when restarting oscillation of the internal low-speed oscillation clock
The internal low-speed oscillation clock can be restarted as follows.
¢ Release the HALT or STOP mode
(only when the watchdog timer is stopped in the HALT/STOP mode by the option byte (bit 0 (WDSTBYON)
of 000COH) = 0) and when the watchdog timer is stopped as a result of execution of the HALT or STOP
instruction).
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CHAPTER 6 TIMER ARRAY UNIT

6.8 Operation of Plural Channels of Timer Array Unit

6.8.1 Operation as PWM function
Two channels can be used as a set to generate a pulse of any period and duty factor.
The period and duty factor of the output pulse can be calculated by the following expressions.

Pulse period = {Set value of TDRONn (master) + 1} x Count clock period

Duty factor [%] = {Set value of TDROm (slave)}/{Set value of TDROn (master) + 1} x 100
0% output:  Set value of TDROm (slave) = 0000H

100% output: Set value of TDROm (slave) > {Set value of TDROn (master) + 1}

Remark The duty factor exceeds 100% if the set value of TDROm (slave) > (set value of TDROn (master) + 1),
it summarizes to 100% output.

The master channel operates in the interval timer mode and counts the periods. When the channel start trigger
(TSOn) is set to 1, INTTMOn is output. TCROn counts down starting from the loaded value of TDROn, in
synchronization with the count clock. When TCROn = 0000H, INTTMOn is output. TCROnN loads the value of TDRON
again. After that, it continues the similar operation.

TCROm of a slave channel operates in one-count mode, counts the duty factor, and outputs a PWM waveform from
the TOOm pin. TCROm of the slave channel loads the value of TDROm, using INTTMOn of the master channel as a
start trigger, and stops counting until the next start trigger (INTTMOn of the master channel) is input.

The output level of TOOm becomes active one count clock after generation of INTTMOn from the master channel,
and inactive when TCROm = 0000H.

Caution To rewrite both TDROn of the master channel and TDROm of the slave channel, a write access is
necessary two times. The timing at which the values of TDROn and TDROm are loaded to TCRONn
and TRCOm is upon occurrence of INTTMOn of the master channel. Thus, when rewriting is
performed split before and after occurrence of INTTMOn of the master channel, the TOOm pin
cannot output the expected waveform. To rewrite both TDROn of the master and TDROm of the
slave, therefore, be sure to rewrite both the registers immediately after INTTMOn is generated
from the master channel.

Remark n=0,2,4
m=n+1
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CHAPTER 6 TIMER ARRAY UNIT

Figure 6-60. Block Diagram of Operation as One-Shot Pulse Output Function
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CHAPTER 7 REAL-TIME COUNTER

7.4 Real-Time Counter Operation

7.4.1 Starting operation of real-time counter

Figure 7-19. Procedure for Starting Operation of Real-Time Counter

( = )

RTCEN = 1Nete!

RTCE=0

Setting AMPM, CT2 to CTO

Setting SEC (clearing RSUBC)

Setting MIN

Setting HOUR

Setting WEEK

Setting DAY

Setting MONTH

Setting YEAR

Setting SUBCUDNte2

Clearing IF flags of interrupt

Clearing MK flags of interrupt

RTCE = 1Nt

Yes

No INTRTC = 12

( Reading counter )

Notes 1.

Supplies input clock.

Stops counter operation.

Selects 12-/24-hour system and interrupt (INTRTC).

Sets second count register.

Sets minute count register.

Sets hour count register.

Sets week count register.

Sets day count register.

Sets month count register.

Sets year count register.

Sets watch error correction register.

Clears interrupt request flags (RTCIF, RTCIIF).

Clears interrupt mask flags (RTCMK, RTCIMK).

Starts counter operation.

First set RTCEN to 1, while oscillation of the subsystem clock (fsus) is stable.

2. Set up SUBCUD only if the watch error must be corrected. For details about how to calculate the
correction value, see 7.4.8 Example of watch error correction of real-time counter.

3. Confirm the procedure described in 7.4.2 Shifting to STOP mode after starting operation when
shifting to STOP mode without waiting for INTRTC = 1 after RTCE = 1.

278

User's Manual U17854EJ9VOUD



CHAPTER 10 A/D CONVERTER

(3) 10-bit A/D conversion result register (ADCR)
This register is a 16-bit register that stores the A/D conversion result. The lower 6 bits are fixed to 0. Each time
A/D conversion ends, the conversion result is loaded from the successive approximation register. The higher 8
bits of the conversion result are stored in FFF1FH and the lower 2 bits are stored in the higher 2 bits of FFF1EH.
ADCR can be read by a 16-bit memory manipulation instruction.
Reset signal generation clears this register to 0000H.

Figure 10-7. Format of 10-Bit A/D Conversion Result Register (ADCR)

Address: FFF1FH, FFF1EH After reset: 0000H R
FFF1FH FFF1EH
A A

Symbol

ADCR 0 0 0 0 0 0

Caution When writing to the A/D converter mode register (ADM), analog input channel specification
register (ADS), and A/D port configuration register (ADPC), the contents of ADCR may become
undefined. Read the conversion result following conversion completion before writing to ADM,
ADS, and ADPC. Using timing other than the above may cause an incorrect conversion result to
be read.
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CHAPTER 10 A/D CONVERTER

(12) Internal equivalent circuit
The equivalent circuit of the analog input block is shown below.

Figure 10-28. Internal Equivalent Circuit of ANIn Pin

R1

Ct1 c2

Table 10-6. Resistance and Capacitance Values of Equivalent Circuit (Reference Values)

AVrer R1 (o} c2
40V<Vop<55V 8.1 kQ 8 pF 5 pF
2.7V<Voo<4.0V 31 kQ 8 pF 5 pF
23V<Von<27V 381 kQ 8 pF 5 pF

Remarks 1. The resistance and capacitance values shown in Table 10-6 are not guaranteed values.
2. n=0to7

<R> (13) Starting the A/D converter
Start the A/D converter after the AVRer voltage stabilize.
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CHAPTER 11 SERIAL ARRAY UNIT

(16) Port input mode registers 0 (PIMO0)
This register set the input buffer of ports 0 in 1-bit units.
PIMO can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Figure 11-19. Format of Port Input Mode Registers 0 (PIMO)

Address FO040H After reset: 00H R/W

Symbol 7 6 5 4 3 2
PIMO 0 0 0 PIM04 PIMO3 0
PIMON POn pin input buffer selection (n = 3, 4)
0 Normal input buffer
1 TTL input buffer

(17) Port output mode registers 0 (POMO)
This register set the output mode of ports 0 in 1-bit units.
POMO can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H.

Figure 11-20. Format of Port Output Mode Registers 0 (POMO0)

Address FOO50H After reset: 00H R/W

Symbol 7 6 5 4 3 2
POMO 0 0 0 POMO04 POMO03 POMO02
POMON POn pin output buffer selection (n = 2 to 4)
0 Normal output mode
1 N-ch open-drain output (Voo tolerance) mode
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CHAPTER 12 SERIAL INTERFACE IICO

12.5.17 Communication operations
The following shows three operation procedures with the flowchart.

(1

)

@)

510

Master operation in single master system

The flowchart when using the 78KOR/KE3 as the master in a single master system is shown below.

This flowchart is broadly divided into the initial settings and communication processing. Execute the initial
settings at startup. If communication with the slave is required, prepare the communication and then execute
communication processing.

Master operation in multimaster system

In the I’C bus multimaster system, whether the bus is released or used cannot be judged by the I°C bus
specifications when the bus takes part in a communication. Here, when data and clock are at a high level for a
certain period (1 frame), the 78KOR/KE3 takes part in a communication with bus released state.

This flowchart is broadly divided into the initial settings, communication waiting, and communication processing.
The processing when the 78KOR/KE3 looses in arbitration and is specified as the slave is omitted here, and
only the processing as the master is shown. Execute the initial settings at startup to take part in a
communication. Then, wait for the communication request as the master or wait for the specification as the
slave. The actual communication is performed in the communication processing, and it supports the
transmission/reception with the slave and the arbitration with other masters.

Slave operation

An example of when the 78KOR/KE3 is used as the I°C bus slave is shown below.

When used as the slave, operation is started by an interrupt. Execute the initial settings at startup, then wait
for the INTICO interrupt occurrence (communication waiting). When an INTIICO interrupt occurs, the
communication status is judged and its result is passed as a flag over to the main processing.

By checking the flags, necessary communication processing is performed.
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CHAPTER 14 DMA CONTROLLER

14.4.2 Transfer mode
The following four modes can be selected for DMA transfer by using bits 6 and 5 (DRSn and DSn) of the DMCn

register.
DRSn DSn DMA Transfer Mode
0 0 Transfer from SFR of 1-byte data (fixed address) to RAM (address is incremented by +1)
0 1 Transfer from SFR of 2-byte data (fixed address) to RAM (address is incremented by +2)
1 0 Transfer from RAM of 1-byte data (address is incremented by +1) to SFR (fixed address)

Transfer from RAM of 2-byte data (address is incremented by +2) to SFR (fixed address)

By using these transfer modes, up to 1024 bytes of data can be consecutively transferred by using the serial
interface, data resulting from A/D conversion can be consecutively transferred, and port data can be scanned at fixed

time intervals by using a timer.

14.4.3 Termination of DMA transfer
When DBCn = 00H and DMA transfer is completed, the DSTn bit is automatically cleared to 0. An interrupt request
(INTDMAD) is generated and transfer is terminated.
When the DSTn bit is cleared to O to forcibly terminate DMA transfer, the DBCn and DRAnN registers hold the value
when transfer is terminated.
The interrupt request (INTDMAN) is not generated if transfer is forcibly terminated.

Remark n: DMA channel number (n =0, 1)
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CHAPTER 14 DMA CONTROLLER

14.5.5 UART consecutive reception + ACK transmission
A flowchart illustrating an example of setting for UART consecutive reception + ACK transmission is shown below.
¢ Consecutively receives data from UARTO and outputs ACK to P10 on completion of reception.
e DMA channel 0 is used for DMA transfer.
o DMA start source: Software trigger (DMA transfer on occurrence of an interrupt is disabled.)
e Transfers FFF12H of UART receive data register 0 (RXDO) to 64 bytes of FFEOOH to FFE3FH of RAM.
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CHAPTER 23 FLASH MEMORY

Table 23-3. Relationship Between FLMDO Pin and Operation Mode After Reset Release

FLMDO Operation Mode
0 Normal operation mode
Vop Flash memory programming mode

23.6.3 Selecting communication mode
Communication mode of the 78KOR/KE3 is as follows.

Table 23-4. Communication Modes

Communication Standard Setting"™" Pins Used
Mode Port Speed"*? Frequency | Multiply Rate
1-line mode UART 115,200 bps, — - TOOLO
(single-line 250,000 bps,
UART) 500,000 bps,
1 Mbps

Notes 1. Selection items for Standard settings on GUI of the flash memory programmer.
2. Because factors other than the baud rate error, such as the signal waveform slew, also affect UART

communication, thoroughly evaluate the slew as well as the baud rate error.

23.6.4 Communication commands
The 78KOR/KE3 communicates with the dedicated flash memory programmer by using commands. The signals
sent from the flash memory programmer to the 78KOR/KE3 are called commands, and the signals sent from the

78KOR/KES to the dedicated flash memory programmer are called response.
Figure 23-9. Communication Commands

PG-FP5, FL-PR5 QB-MINI2

<>

PG-FP4, FL-PR4

Command

Response

78KOR/KE3

Dedicated flash
memory programmer

The flash memory control commands of the 78KOR/KES3 are listed in the table below. All these commands are
issued from the programmer and the 78KOR/KES3 perform processing corresponding to the respective commands.
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CHAPTER 27 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Standard Products
DC Characteristics (3/10)

(TA=-40to +85°C, 1.8 V<Vpb=EVDD<5.5V, 1.8 V< AVREF < VDD, Vss = EVss = AVss =0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, | Vi P01, P02, P12, P13, P15, P41, P52 to P55, P121 to P124 | 0.7Voo Voo v
high Vire P00, P03 to P06, P10, P11, P14, P16,| Normal input buffer | 0.8Voo Voo v

P17, P30, P31, P40, P42, P43, P50,
P51, P70 to P77, P120, P140, P141,
EXCLK, RESET

ViHs P03, P04 TTL input buffer 2.2 Vob \%
40V<Vopb<55V
TTL input buffer 2.0 Vob \%
27V<Vob<4.0V
TTL input buffer 1.6 Vop \%
1.8V<Vop<27V

ViHa P20 to P27 2.7V < AVRrer < Vop |0.7AVRer AVRer \

AVRrer= Vop < 2.7 V

ViHs P60 to P63 0.7Vop 6.0
ViHe FLMDO 0.9Vop Vop
Note 1
Input voltage, VLt P01, P02, P12, P13, P15, P41, P52 to P55, P121 to P124 0 0.3Vop
low Viez P00, P03 to P06, P10, P11, P14, P16,| Normal input buffer 0 0.2Vop

P17, P30, P31, P40, P42, P43, P50,
P51, P70 to P77, P120, P140, P141,
EXCLK, RESET

Viis P03, P04 TTL input buffer 0 0.8 \
40V<Vop<55V

TTL input buffer 0 0.5 \
27V<Vob<4.0V
TTL input buffer 0 0.2 \

1.8V<Vom<27V

ViLa P20 to P27 2.7V < AVRrer < Vop 0 0.3AVRer \%

AVRrer= Vop < 2.7 V
Vis P60 to P63 0 0.3Vop \%
Ve FLMDOQ""*? 0 0.1Vop \

Notes 1. The high-level input voltage (ViHe) must be greater than 0.9Vop when using it in the flash memory
programming mode.
2. When disabling writing of the flash memory, connect the FLMDO pin processing directly to Vss, and
maintain a voltage less than 0.1Voo.

Cautions 1. The maximum value of Vi of pins P02 to P04 is Vop, even in the N-ch open-drain mode.
2. For P122/EXCLK, the value of Vi and ViL differs according to the input port mode or external
clock mode.
Make sure to satisfy the DC characteristics of EXCLK in external clock input mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port
pins.
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CHAPTER 28 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(A) Grade Products

DC Characteristics (5/10)
(TA=-40to +85°C, 1.8 V<Vpb=EVDD<5.5V, 1.8 V < AVREF < VDD, Vss = EVss = AVss =0 V)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILiHt P00 to P06, P10 to P17, P30, Vi = Vop 1 7.\
current, high P31, P40 to P43, P50 to P55,

P60 to P63, P70 to P77, P120,
P140, P141, FLMDO, RESET

ILiH2 P20 to P27 Vi = AVRer, 1 LA
2.7V < AVRer < Vop

Vi = AVREeF,
AVgrer = Vop < 2.7V
ILims P121 to P124 Vi=Vop | Ininput port 1 7.\
(X1, X2, XT1, XT2) In resonator 10 LA
connection
Input leakage It P00 to P06, P10 to P17, P30, Vi = Vss -1 7.\
current, low P31, P40 to P43, P50 to P55,
P60 to P63, P70 to P77, P120,
P140, P141, FLMDO, RESET
I P20 to P27 Vi = Vss, -1 7.\
2.7 V < AVRrer< Vb
Vi = Vss,
AVgrer = Vb < 2.7V
ILis P121 to P124 Vi=Vss In input port -1 LA
(X1, X2, XT1, XT2) In resonator -10 LA
connection

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of port
pins.
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CHAPTER 28 ELECTRICAL SPECIFICATIONS ((A) GRADE PRODUCTS)

(A) Grade Products

(2) Serial interface: Serial array unit (6/18)

Simplified I°C mode mode connection diagram (during communication at same potential)

Vop
% Rb
SDA

78KOR/KE3 User's device

SDA10

SCL10 SCL

Simplified I°C mode serial transfer timing (during communication at same potential)

tLow [ tHiGH

SCL10 \ /
< |
SDA10 /_\
| |

tHD:DAT tsu:paT

Caution Select the normal input buffer and the N-ch open drain output (Voo tolerance) mode for SDA10 and
the normal output mode for SCL10 by using the PIM0 and POMO registers.

Remarks 1. Rou[Q]:Communication line (SDA10) pull-up resistance,
Cob[F]: Communication line (SCL10, SDA10) load capacitance
2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKS02 bit of the SMRO02 register.)
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