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Preface

The H8/36024 Group and H8/36014 Group are single-chip microcomputers made up of the high-
speed H8/300H CPU employing Renesas Technology original architecture as their cores, and the
peripheral functions required to configure a system. The H8/300H CPU has an instruction set that
is compatible with the H8/300 CPU.

Target Users.  This manual was written for users who will be using the H8/36024 Group and

H8/36014 Group in the design of application systems. Target users are expected to
understand the fundamentals of electrical circuits, logical circuits, and
microcomputers.

Objective: This manual was written to explain the hardware functions and electrical

characteristics of the H8/36024 Group and H8/36014 Group to the target users.
Refer to the H8/300H Series Software Manual for a detailed description of the
instruction set.

Notes on reading this manual:

In order to understand the overall functions of the chip

Read the manual according to the contents. This manual can be roughly categorized into parts
on the CPU, system control functions, peripheral functions and electrical characteristics.

In order to understand the details of the CPU's functions
Read the H8/300H Series Software Manual.
In order to understand the details of aregister when its name is known

Read the index that is the final part of the manual to find the page number of the entry on the
register. The addresses, bits, and initial values of the registers are summarized in section 17,
List of Registers.

Example: Bit order: The MSB ison the left and the LSB is on the right.

Notes:

When using the on-chip emulator (E7, E8) for H8/36014 program development and debugging,
the following restrictions must be noted.

1. The NMI pinisreserved for the E7 or E8, and cannot be used.
2. AreaH’7000 to H' 7FFF is used by the E7 or E8, and is not available to the user.
3. AreaH’F780 to H'FB7F must on no account be accessed.
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Section2 CPU

Specified —
by @aa:8

252

Figure2.8 Branch Address Specification in Memory Indirect Mode

Effective Address Calculation

Table 2.12 indicates how effective addresses are calculated in each addressing mode. In thisLSI
the upper 8 bits of the effective address are ignored in order to generate a 16-bit effective address.

Table2.12 Effective Address Calculation (1)

No

Addressing Mode and Instruction Format

Effective Address Calculation

Effective Address (EA)

Register direct(Rn)

[ [n[n]

Operand is general register contents.

Register indirect(@ERn)

31 0

[ oo [ ] |

|_

| General register contents

23 0

]

Register indirect with displacement
@(d:16,ERn) or @(d:24,ERN)

I General register contents

disp |

Lo [] |

31 0
disp

| Sign extension |

23 0

Register indirect with post-increment or
pre-decrement
*Register indirect with post-increment @ ERn+

31

*Register indirect with pre-decrement @-ERn

[ [ ] |

The value to be added or subtracted is 1 when the
operand is byte size, 2 for word size, and 4 for
longword size.
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Section 4 Address Break

Figures 4.2 show the operation examples of the address break interrupt setting.

When the address break is specified in instruction execution cycle

Register setting Program
* ABRKCR = H'80 0258 NOP
* BAR = H'025A * 025A NOP
! 0 L
0260 NOP Underline indicates the address
to be stacked.

0262 NOP

NOP NOP MOV MOV
instruc-  instruc- instruc-  instruc-
tion tion tion 1 tion2 Internal
prefetch prefetch prefetch prefetch processing Stack save
| ! ! ! ! 1 |

S e ipipipipipipipigipigigigish

padress Y ozs8_)_o25A {0250 ) 025E X_sP-2 X _SP-4

bus

Interrupt I
request

t

Interrupt acceptance

Figure4.2 AddressBreak Interrupt Operation Example (1)

When the address break is specified in the data read cycle

Register setting Program
* ABRKCR = H'A0 0258 NOP
* BAR = H'025A 025A NOP
*025C MOV.W @H'025A,R0
0260 NOP Underline indicates the address

0262 NOP to be stacked.

MOV MOV NOP MOV NOP Next

instruc-  instruc- instruc-  instruc- instruc-  instru-

tion 1 tion 2 tion tion tion ction Internal  Stack
prefetch prefetch prefetch execution prefetch prefetch processing save
[l | ! ! | | | |

o UYL

bus©°® —o25C |o25E (0260 X 025A Y ose2 Y oee4 X sp-2
Interrupt | :
request ?

Interrupt acceptance

Figure4.2 AddressBreak Interrupt Operation Example (2)
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Section 7 ROM

Table7.3 System Clock Frequenciesfor which Automatic Adjustment of L SI Bit Rateis

Possible
Host Bit Rate System Clock Frequency Range of LSI
19,200 bps 16 to 20 MHz
9,600 bps 8to 16 MHz
4,800 bps 410 16 MHz
2,400 bps 2to 16 MHz

732 Programming/Erasing in User Program Mode

On-board programming/erasing of an individual flash memory block can also be performed in user
program maode by branching to a user program/erase control program. The user must set branching
conditions and provide on-board means of supplying programming data. The flash memory must
contain the user program/erase control program or a program that provides the user program/erase
control program from external memory. As the flash memory itself cannot be read during
programming/erasing, transfer the user program/erase control program to on-chip RAM, asin boot
mode. Figure 7.2 shows a sample procedure for programming/erasing in user program mode.
Prepare a user program/erase control program in accordance with the description in section 7.4,
Flash Memory Programming/Erasing.

Reset-start

No

Program/erase?

Transfer user program/erase control Branch to flash memory application
program to RAM program

!

Branch to user program/erase control
program in RAM

!

Execute user program/erase control
program (flash memory rewrite)

!

Branch to flash memory application
program

Figure7.2 Programming/Erasing Flowchart Examplein User Program Mode
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Section 9 /O Ports

9.14 Port Pull-Up Control Register 1 (PUCR1)

PUCRL1 controls the pull-up MOS in bit units of the pins set as the input ports.

Initial
Bit Bit Name Value R/W Description
7 PUCR17 O R/W Only bits for which PCR1 is cleared are valid. The pull-up
6 PUCR16 0O R/W MOS of P17 to P14_ and P12 to P10 p_ins enter the on-
state when these bits are set to 1, while they enter the
S PUCR15 0 R/W off-state when these bits are cleared to 0.
4 PUCR14 0 R/W Bit 3 is a reserved bit. This bit is always read as 1.
3 — 1 —
2 PUCR12 0 R/W
1 PUCR11 0 R/W
0 PUCR10 O R/W

9.15 Pin Functions

The correspondence between the register specification and the port functions is shown below.

e P17/IRQ3/TRGV pin

Register PMR1 PCR1
Bit Name IRQ3 PCR17 Pin Function
Setting value 0 0 P17 input pin
1 P17 output pin
1 X IRQ3 input/TRGV input pin

Legend X: Don't care.

e P16pin
Register PCR1
Bit Name PCR16

Pin Function

Setting value 0

P16 input pin

P16 output pin
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Section 11 Timer W

11.3.7 Timer Counter (TCNT)

TCNT is a16-hit readable/writable up-counter. The clock source is selected by hits CKS2 to
CKS0in TCRW. TCNT can be cleared to H'0000 through a compare match with GRA by setting
the CCLR in TCRW to 1. When TCNT overflows (changes from H'FFFF to H'0000), the OVF
flagin TSRW issetto 1. If OVIE in TIERW is set to 1 at thistime, an interrupt request is
generated. TCNT must always be read or written in 16-bit units; 8-bit accessis not allowed.
TCNT isinitialized to H'0000 by a reset.

11.3.8 General Registers A to D (GRA to GRD)

Each general register is a 16-bit readable/writable register that can function as either an output-
compare register or an input-capture register. The function is selected by settingsin TIOR0 and
TIORL1.

When ageneral register is used as an input-compare register, its value is constantly compared with
the TCNT value. When the two values match (a compare match), the corresponding flag (IMFA,
IMFB, IMFC, or IMFD) in TSRW is set to 1. An interrupt request is generated at this time, when
IMIEA, IMIEB, IMIEC, or IMIED is set to 1. Compare match output can be selected in TIOR.

When ageneral register is used as an input-capture register, an external input-capture signal is
detected and the current TCNT valueis stored in the general register. The corresponding flag
(IMFA, IMFB, IMFC, or IMFD) in TSRW is set to 1. If the corresponding interrupt-enable bit
(IMIEA, IMIEB, IMIEC, or IMIED) in TSRW is set to 1 at thistime, an interrupt request is
generated. The edge of the input-capture signal is selected in TIOR.

GRC and GRD can be used as buffer registers of GRA and GRB, respectively, by setting BUFEA
and BUFEB in TMRW.

For example, when GRA is set as an output-compare register and GRC is set as the buffer register
for GRA, the value in the buffer register GRC is sent to GRA whenever compare match A is
generated.

When GRA is set as an input-capture register and GRC is set as the buffer register for GRA, the
valuein TCNT istransferred to GRA and the value in the buffer register GRC istransferred to
GRA whenever an input capture is generated.

GRA to GRD must be written or read in 16-bit units; 8-bit access is not allowed. GRA to GRD are
initialized to H'FFFF by areset.
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Section 11 Timer W

Figure 11.8 shows an example of buffer operation when the GRA is set as an input-capture
register and GRC is set as the buffer register for GRA. TCNT operates as a free-running counter,
and FTIOA captures both rising and falling edge of the input signal. Due to the buffer operation,
the GRA value istransferred to GRC by input-capture A and the TCNT valueis stored in GRA.

TCNT value

R
X LI IRRN SERRRES
H5480 | _________________
H0245 |-y (R S SR .
H0000 : i : Time
FTIOA l | l
GRA X Ho245 X H'5480 X HDA91

\ '\ \
GRC X X HO0245 X H5480

Figure11.8 Buffer Operation Example (Input Capture)
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Section 11 Timer W

11.5.3 Input Capture Timing

Input capture on the rising edge, falling edge, or both edges can be selected through settingsin
TIORO and TIORL. Figure 11.17 shows the timing when the falling edge is selected. The pulse
width of the input capture signal must be at least two system clock (¢) cycles; shorter pulses will

not be detected correctly.

° B I A
Input capture —l I—
input

Input capture | |

signal

TONT X N1 | N K ST

GRA to GRD I N

Figure11.17 Input Capturelnput Signal Timing

1154 Timing of Counter Clearing by Compare Match

Figure 11.18 shows the timing when the counter is cleared by compare match A. When the GRA
valueis N, the counter countsfrom0to N, and itscycleisN + 1.

’ JLU L L
Compare I_l

match signal

TCNT N X Hoooo

GRA N

Figure11.18 Timing of Counter Clearing by Compare Match
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Section 13 Serial Communication Interface 3 (SCI3)

Serial

A VAV WAVAWAVAWAVAVA R
Seral gito X Bit1 X X 8it7 ) Bito X Bit1 X X site X Bit7

1 frame 1 frame

e [, "
TEND 1 1 M f " |

| | Ly | ( 1

LSl TXI interrupt TDRE flag TXI interrupt request generated TEI interrupt request

operation request cleared generated
generated to 0

User Data written

processing to TDR

Figure 13.10 Example of SCI3 Transmission in Clocked Synchronous Mode

( Start transmission ) [11 Read SSR and check that the TDRE flag is
I: set to 1, then write transmit data to TDR.
When data is written to TDR, the TDRE flag
| is automatically cleared to 0 and clocks are
output to start the data transmission.
No [2] To continue serial transmission, be sure to
read 1 from the TDRE flag to confirm that
writing is possible, then write data to TDR.
Yes When data is written to TDR, the TDRE flag
is automatically cleared to 0.

2] | Read TDRE flag in SSR

Write transmit data to TDR

[2] All data transmitted?

Read TEND flag in SSR

No

Yes

Clear TE bit in SCR3 to 0

[
<End>

Figure13.11 Sample Serial Transmission Flowchart (Clocked Synchronous M ode)
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Section 13 Serial Communication Interface 3 (SCI3)

1354  Serial Data Reception (Clocked Synchronous M ode)

Figure 13.12 shows an example of SCI3 operation for reception in clocked synchronous mode. In

serial reception, the SCI3 operates as described below.

1. The SCI3 performs internal initialization synchronous with a synchronization clock input or

output, starts receiving data.
2. The SCI3 stores thereceive datain RSR.

3. If anoverrun error occurs (when reception of the next datais completed while the RDRF flag
in SSRis still set to 1), the OER bit in SSRis set to 1. If the RIE bit in SCR3 isset to 1 at this
time, an ERI interrupt request is generated, receive datais not transferred to RDR, and the

RDRF flag remainsto be set to 1.

4. If reception is completed successfully, the RDRF bit in SSR is set to 1, and receive dataiis
transferred to RDR. If the RIE bit in SCR3isset to 1 at thistime, an RX1 interrupt request is

generated.

AV VWAV WAVAWAWAVA WS

i;ga' 3( Bit7 X[ Bito X X 8it7 X Bito X Bit1 X X Bite X Bit7

1 frame 1 frame

RDRF 1 . | ’
OER / } I |
LSI RXl interrupt  RDRF flag RXI interrupt request generated ERI interrupt request
operation request cleared generated by

generated to0 overrun error
User RDR data read RDR data has Overrun error
processing not been read processing

(RDRF = 1)

Figure13.12 Example of SCI3 Reception in Clocked Synchronous M ode

Reception cannot be resumed while areceive error flag is set to 1. Accordingly, clear the OER,
FER, PER, and RDRF bitsto O before resuming reception. Figure 13.13 shows a sample flow

chart for seria data reception.
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Section 13 Serial Communication Interface 3 (SCI3)

( Start reception ) [1] Setthe MPIE bitin SCR3 to 1.
—T [2] Read OER and FER in SSR to check for

: errors. Receive error processing is performed
Set MPIE bit in SCR3 to 1 | il in cases where a receive error occurs.
: [3] Read SSR and check that the RDRF flag is
Read OER and FER flags in SSR set to 1, then read the receive data in RDR

and compare it with this station’s ID.

If the data is not this station’s ID, set the MPIE
bit to 1 again.

When data is read from RDR, the RDRF flag

is automatically cleared to 0.

Read RDRF flag in SSR [3] [4] Read SSR and check that the RDRF flag is
set to 1, then read the data in RDR.

No [5] If a receive error occurs, read the OER and
FER flags in SSR to identify the error. After
performing the appropriate error processing,

Yes ensure that the OER and FER flags are all
Read receive data in RDR cleared to 0.

Reception cannot be resumed if either of
these flags is set to 1.

In the case of a framing error, a break can be
detected by reading the RxD pin value.

This station’s ID?

Yes

Read OER and FER flags in SSR

Yes
FER+OER =1

Read RDRF flag in SSR [4]

(5]
( Error processing )

(Continued on
Read receive data in RDR next page)

Y

|

All data received?

Clear RE bitin SCR3 to 0

<End>

Figure13.17 Sample Multiprocessor Serial Reception Flowchart (1)
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Section 14 A/D Converter

14.4.3 Input Sampling and A/D Conversion Time

The A/D converter has a built-in sample-and-hold circuit. The A/D converter samples the analog
input when the A/D conversion start delay time (t,) has passed after the ADST bit is set to 1, then
starts conversion. Figure 14.2 showsthe A/D conversion timing. Table 14.3 shows the A/D
conversion time.

Asindicated in figure 14.2, the A/D conversion time includes t, and the input sampling time. The
length of t, varies depending on the timing of the write access to ADCSR. Thetotal conversion
time therefore varies within the ranges indicated in table 14.3.

In scan mode, the values given in table 14.3 apply to the first conversion time. In the second and
subsequent conversions, the conversion time is 128 states (fixed) when CKS = 0 and 66 states
(fixed) when CKS=1.

Address

.
iy

Write signal

Input sampling
timing 0

ADF

to tspL

tconv
Legend
(1)  : ADCSR write cycle
(2) : ADCSR address
tp : A/D conversion start delay
tsp. @ Input sampling time
tconv : A/D conversion time

Figure14.2 A/D Conversion Timing
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Section 15 Power-On Reset and Low-Voltage Detection Circuits (Optional)

1521 Low-Voltage-Detection Control Register (LVDCR)

LVDCR is used to enable or disable the low-voltage detection circuit, set the detection levels for
the LVDR function, enable or disable the LV DR function, and enable or disable generation of an
interrupt when the power-supply voltage rises above or falls below the respective levels.

Table 15.1 shows the relationship between the LVDCR settings and select functions. LVDCR
should be set according to table 15.1.

Initial

Bit Bit Name Value R/W Description
7 LVDE 0* R/W LVD Enable

0: The low-voltage detection circuit is not used (In

standby mode)

1: The low-voltage detection circuit is used
6to4 — All 1 — Reserved

These bits are always read as 1, and cannot be modified.
3 LVDSEL O* R/W LVDR Detection Level Select

0: Reset detection voltage is 2.3 V (typ.)
1: Reset detection voltage is 3.6 V (typ.)

When the falling or rising voltage detection interrupt is
used, reset detection voltage of 2.3 V (typ.) should be
used. When only a reset detection interrupt is used, reset
detection voltage of 3.6 V (typ.) should be used.

2 LVDRE 0* R/W LVDR Enable
0: Disables the LVDR function
1: Enables the LVDR function
1 LVDDE 0 R/W Voltage-Fall-Interrupt Enable

0: Interrupt on the power-supply voltage falling below the
selected detection level disabled

1: Interrupt on the power-supply voltage falling below the
selected detection level enabled

0 LVDUE 0 R/W Voltage-Rise-Interrupt Enable

0: Interrupt on the power-supply voltage rising above the
selected detection level disabled

1: Interrupt on the power-supply voltage rising above the
selected detection level enabled

Note: * Not initialized by LVDR but initialized by a power-on reset or WDT reset.
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Section 17 List of Registers

Abbre- Module Data Bus Access
Register Name viation Bit No Address Name Width State
General register B GRB 16 HFF8A  TimerW 16*° 2
General register C GRC 16 HFF8C TimerW 16*° 2
General register D GRD 16 HFF8E TimerW 16** 2
Flash memory control register 1  FLMCR1 8 HFF90 ROM 8 2
Flash memory control register2 FLMCR2 8 H'FF91 ROM 8 2
Erase block register 1 EBR1 8 H'FF93 ROM 8 2
Flash memory enable register FENR 8 HFF9B ROM 8 2
Timer control register VO TCRVO 8 H'FFAO  TimerV 8 3
Timer control/status register V TCSRV 8 HFFA1  TimerV 8 3
Timer constant register A TCORA 8 HFFA2  TimerV 8 3
Timer constant register B TCORB 8 HFFA3 TimerV 8 3
Timer counter V TCNTV 8 HFFA4  TimerV 8 3
Timer control register V1 TCRVA1 8 H'FFA5  TimerV 8 3
Serial mode register SMR 8 H'FFA8  SCI3 8 3
Bit rate register BRR 8 H'FFA9 SCI3 8 3
Serial control register 3 SCR3 8 HFFAA  SCI3 8 3
Transmit data register TDR 8 HFFAB SCI3 8 3
Serial status register SSR 8 HFFAC SCI3 8 3
Receive data register RDR 8 HFFAD SCI3 8 3
A/D data register A ADDRA 16 HFFBO A/D 8 3
converter
A/D data register B ADDRB 16 HFFB2 A/D 8 3
converter
A/D data register C ADDRC 16 HFFB4 A/D 8 3
converter
A/D data register D ADDRD 16 HFFB6  A/D 8 3
converter
A/D control/status register ADCSR 8 HFFB8 A/D 8 3
converter
A/D control register ADCR 8 HFFB9 A/D 8 3
converter
Timer control/status register WD TCSRWD 8 HFFCO WDT*® 8
Timer counter WD TCWD 8 HFFC1  wDT*® 8
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Section 17 List of Registers

Abbre- Module Data Bus Access
Register Name viation Bit No Address Name Width State
Timer mode register WD TMWD 8 HFFC2 wDT*® 8 2
Address break control register ABRKCR 8 H'FFC8 Address 8 2
break
Address break status register ABRKSR 8 H'FFC9 Address 8 2
break
Break address register H BARH 8 HFFCA Address 8 2
break
Break address register L BARL 8 HFFCB  Address 8 2
break
Break data register H BDRH 8 H'FFCC Address 8 2
break
Break data register L BDRL 8 H'FFCD Address 8 2
break
Port pull-up control register 1 PUCR1 8 HFFDO 1/Oport 8 2
Port pull-up control register 5 PUCR5 8 H'FFD1 I/Oport 8 2
Port data register 1 PDR1 8 HFFD4 1/Oport 8 2
Port data register 2 PDR2 8 HFFD5 I/Oport 8 2
Port data register 5 PDR5 8 HFFD8 1/Oport 8 2
Port data register 7 PDR7 8 HFFDA 1/Oport 8 2
Port data register 8 PDR8 8 H'FFDB /O port 8 2
Port data register B PDRB 8 HFFDD 1/Oport 8 2
Port mode register 1 PMR1 8 HFFEO 1/Oport 8 2
Port mode register 5 PMR5 8 H'FFE1 I/Oport 8 2
Port control register 1 PCR1 8 HFFE4 1/Oport 8 2
Port control register 2 PCR2 8 HFFE5 1/Oport 8 2
Port control register 5 PCR5 8 HFFE8 1/Oport 8 2
Port control register 7 PCR7 8 HFFEA 1/Oport 8 2
Port control register 8 PCR8 8 HFFEB 1/Oport 8 2
System control register 1 SYSCR1 8 HFFFO  Power- 8 2
down
System control register 2 SYSCR2 8 H'FFF1 Power- 8 2
down
Interrupt edge select register 1 IEGR1 8 HFFF2  Interrupts 8 2
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Section 18 Electrical Characteristics

(2) Power Supply Voltage and Operating Frequency Range

o (MHz)
200 f-----------
10.0 f---- .
10 p---- :
3.0 4.0 55 Ve (V)
° AVCC =3.3Vto55V
¢ Active mode
e Sleep mode
(When MA2 = 0 in SYSCR2)
o (kHz)
3125 f-----------
1250 f---- !
78125 |-~ :
3.0 4.0 55 Vg (V)

. AVCC =3.3Vto55V
* Active mode
¢ Sleep mode
(When MA2 = 1 in SYSCR2)

(3) Analog Power Supply Voltage and A/D Converter Accuracy Guarantee Range

o (MHz)

20.0

10.0

2.0

3.3 4.0 5.5

AVce (V)

i VCC =3.0Vto55V
* Active mode
* Sleep mode
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Section 18 Electrical Characteristics

Values
Item Symbol Applicable Pins Test Condition Min Typ Max Unit Notes
RAM data V., Ve, 20 — — \%
retaining
voltage
Notes: 1. The SCK3_3 and RXD_3 pins are not available in the H8/36014.
2. Pin states during current consumption measurement are given below (excluding current
in the pull-up MOS transistors and output buffers).
Mode RES Pin Internal State Other Pins Oscillator Pins
Active mode 1 Ve Operates Ve Main clock:
Active mode 2 Operates ceramic or crystal
(00SC/64) resonator
Sleep mode 1 Ve Only timers operate Ve
Sleep mode 2 Only timers operate
(¢OSC/64)
Standby mode Voo CPU and timers Vee Main clock:
both stop ceramic or crystal
resonator
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Appendix

4, Shift instructions

Addressing Mode and No. of
Instruction Length (bytes) States”!
+
G'Ql D:: Condition Code
Mnemonic % |y Operation
his c|® ~ B
2 x|s O _13
g g4zl |%lg El-
Slx||ulZ|F &l=2l© S|z
PEIAECAECIEIECEE HiN|z|Vv|c|Z|<
SHAL.W Rd w 2 —1T|T(T T 2
SHAL.L ERd L 2 MSB Ls8 —|2|s(T|T] 2
SHAR |SHAR.B Rd B 2 _ —|121210]|2 2
SHAR.W Rd w| |2 e —lz]tTol2] 2
SHAR.L ERd L 2 MSB LSB —lzlzlolz] 2
SHLL |SHLL.B Rd B 2 _ o —|T(2]o|2 2
SHLL.W Rd w 2 —|T(2]o|2 2
SHLL.L ERd L 2 MsSB LsB —12{2]0l2 2
SHLR |SHLR.B Rd B 2 —T|%|0|T 2
SHLR.W Rd w| |2 o~ | “Ttlzlolz] 2
_—
SHLR.L ERd L 2 MSB LsB —1T|T]0]|2 2
ROTXL |ROTXL.B Rd B 2 I —121T]0|2 2
e+l ]
ROTXL.W Rd w 2 M - $ i 0 i 2
ROTXL.L ERd L 2 MSB LsSB —1T|T]0]|2 2
ROTXR |ROTXR.B Rd B 2 —|T(2]o|2 2
ROTXR.W Rd w| |2 —|T|T 0|2 2
ROTXR.L ERd L 2 MSB —— LSB —12/2]o2 2
ROTL |ROTL.B Rd B 2 I —T|%|0 T 2
o |
ROTL.W Rd w 2 | — —|1T(2]ol2 2
ROTL.L ERd L 2 MSB «— LSB —[T|T|0]|2 2
ROTR |ROTR.B Rd B 2 —|2(2]0]|2 2
ROTR.W Rd w 2 I_] —|T[{T|0]|T 2
ROTR.L ERd L 2 MSB —* LSB —|2|T]o|T| 2
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Appendix

5. Bit manipulation instructions

Addressing Mode and No. of
Instruction Length (bytes) States™"
+
) g g ) Condition Code
Mnemonic B | Operation
2 £2 g .| B
< c|W|y o [ c
3 x| |E|S|¥ g|2|o =
[SREIAICHCHCHCICINC HI{N|Z|V z | <
BSET |BSET #xx:3, Rd B (#xx:3 of Rd8) « 1 — === 2
BSET #xx:3, @ERd | B 4 (#xx:3 of @ERd) « 1 — === 8
BSET #xx:3, @aa:8 | B 4 (#xx:3 of @aa:8) « 1 — === 8
BSET Rn, Rd B 2 (Rn8 of Rd8) « 1 — === 2
BSET Rn, @ERd B 4 (Rn8 of @ERd) « 1 — === 8
BSET Rn, @aa:8 B 4 (Rn8 of @aa:8) « 1 — === 8
BCLR |BCLR #xx:3, Rd B 2 (#xx:3 of Rd8) «— 0 ——|—|— 2
BCLR #xx:3, @ERd | B 4 (#xx:3 of @ERd) « 0 — === 8
BCLR #xx:3, @aa:8 | B 4 (#xx:3 of @aa:8) « 0 —|—|—|— 8
BCLR Rn, Rd B 2 (Rn8 of Rd8) « 0 — === 2
BCLR Rn, @ERd B 4 (Rn8 of @ERd) « 0 — === 8
BCLR Rn, @aa:8 B 4 (Rn8 of @aa:8) « 0 — === 8
BNOT |BNOT #xx:3, Rd B 2 (#xx:3 of Rd8) « el Rl e 2
- (#xx:3 of Rd8)
BNOT #xx:3, @ERd | B 4 (#xx:3 of @ERd) « — === 8
- (#xx:3 of @ERd)
BNOT #xx:3, @aa:8 | B 4 (#xx:3 of @aa:8) « — === 8
- (#xx:3 of @aa:8)
BNOT Rn, Rd B 2 (Rn8 of Rd8) « — === 2
- (Rn8 of Rd8)
BNOT Rn, @ERd B 4 (Rn8 of @ERd) « — === 8
- (Rn8 of @ERd)
BNOT Rn, @aa:8 B 4 (Rn8 of @aa:8) « el el e 8
- (Rn8 of @aa:8)
BTST |BTST #xx:3, Rd B 2 - (#xx:3 of Rd8) — Z — =T |—= 2
BTST #xx:3, @ERd | B 4 - (#xx:3 of @ERd) — Z — =T |—= 6
BTST #xx:3, @aa:8 | B 4 - (#xx:3 of @aa:8) — Z — =17 |— 6
BTST Rn, Rd B 2 - (Rn8 of @Rd8) — Z —|—|T|—= 2
BTST Rn, @ERd B 4 - (Rn8 of @ERd) — Z — | —|T|—= 6
BTST Rn, @aa:8 B 4 - (Rn8 of @aa:8) » Z — =T |— 6
BLD |BLD #xx:3, Rd B 2 (#xx:3 of Rd8) — C el e e 2
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FigureD.4 TNP-48 Package Dimensions
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