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Pin no. e
Pin name Circuit Function
QFP* type
84 P56 C General-purpose /0O port
This function is valid in single-chip mode. This function is valid in
modes where the external bus is valid.
RD Read strobe output pin for the data bus
This function is valid in modes where the external bus is enabled.
85 P57 B General-purpose /O port
This function is always valid.
When these pins are open in input mode, through current may leak in
stop mode/reset mode, be sure to fix these pins to Vcc/Vss level to
use these pins in input mode.
Wi RAM write disable request input
During this operation, the input may be used suddenly at any time;
therefore, it is necessary to stop output by other fuctions on this pin,
except when using it for output deliberately.
46 to 53 | P60 to P67 F Open-drain 1/O ports
This function is valid when the analog input enable register
specification is “port”.
ANOO to ANO7 10-bit A/D converter analog input pins
This function is valid when the analog input enable register
specification is “analog input”.
17to24 |P70to P77 C General-purpose /O ports
This function is valid when the output specification for DOTO to DOT7
is “disabled”.
DOTO to DOT7 This function is valid when OCU (output compare unit) output is
enabled.
25t0 30 |P80to P85 C General-purpose 1/O ports
This function is valid when the output specification for TOTO to TOT5
is “disabled”.
TOTO to TOT5S 16-bit reload timer output pins (TOTO to TOT5)
31, P86, C General-purpose /O ports
32 P87 This function is valid when the PPGO, and PPG1 output specification
is “disabled”.
PPGO, 16-bit PPG timer output pins
PPG1 This function is valid when the PPG control/status register
specification is “PPG output pins”.
34to 41 |P90to P97 F Open-drain I/O ports
This function is valid when the analog input enable register
specification is “port”.
ANO08 to AN15 10-bit A/D converter analog input pins
This function is valid when the analog input enable register
specification is “analog input”.

*:FPT-120P-MO03, FPT-120C-C02
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Pin no.

QFP*

Pin name

Circuit
type

Function

INT2

ATG

B

DTP/External interrupt request input pin

When DTP/external interrupts are enabled, these inputs may be used
suddenly at any time; therefore, it is necessary to stop output by other
functions on these pins, except when using them for output
deliberately.

When these pins are open in input mode, through current may leak in
stop mode/reset mode, be sure to fix these pins to Vcc/Vss level to
use these pins in input mode.

10-bit A/D converter external trigger input pin

When these pins are open in input mode, through current may leak in
stop mode/reset mode, be sure to fix these pins to Vcc/Vss level to
use these pins in input mode.

PBO

SODO0

General-purpose /O port
This function is valid when the UARTO (ch.0) serial data output
specification is “disabled”.

UARTO (ch.0) serial data output
This function is valid when the UARTO (ch.0) serial data output
specification is “enabled”.

PB1

SIDO

General-purpose /O port
This function is always valid.

UARTO (ch.0) serial data input pin

During UARTO (ch.0) input operations, this input may be used
suddenly at any time; therefore, it is necessary to stop output by other
functions on this pin, except when using it for output deliberately.

PB2

SCKO

General-purpose output port
This function is valid when the UARTO (ch.0) clock output
specification is “disabled”.

UARTO (ch.0) clock output pin

The clock output function is valid when the UARTO (ch.0) clock output
specification is “enabled”.

UARTO (ch.0) external clock input pin. This function is valid when the
port is in input mode and the UARTO (ch.0) specification is external
clock mode.

PB3

SOD1

General-purpose /O port
This function is valid when the UARTO (ch.1) serial data output
specification is “disabled”.

UARTO (ch.1) serial data output pin
This function is valid when the UARTO (ch.1) serial data output
specification is “enabled”.

PB4

SID1

General-purpose /O port
This function is always valid.

UARTO (ch.1) serial data input pin

During UARTO (ch.1) input operations, this input may be used
suddenly at any time; therefore, it is necessary to stop output by other
functions on this pin, except when using it for output deliberately.

: FPT-120P-M03, FPT-120C-C02
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m |/O CIRCUIT TYPE

MB90220 Series

Type Circuit Remarks
A * Oscillation feedback resistor: Approx. 1 MQ
MB90223
MB90224
X1 MB90P224B
[] rE>o- MB90W?224B
[] o m >J
.
>
Standby control signal
« Oscillation feedback resistor: Approx. 1 MQ
MB90P224A
X1 MB90W224A
(B
X0 —|[‘]|—_L—
H
L]
|
Standby control signal
B * CMOS-level output
* CMOS-level hysteresis input with no standby
E control
|— Digital output
|— Digital output
—l}o—» Digital input

Note: The pull-up and pull-down resistors are always connected, regardless of the state.

(Continued)
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® PROGRAMMING FOR MB90P224A/P224B/W224A/W?224B

In EPROM mode, the MBO0P224A/P224B/W224A/W224B functions equivalent to the MBM27C1000. This
allows the EPROM to be programmed with a general-purpose EPROM programmer by using the dedicated
socket adapter (do not use the electronic signature mode).

1. Program Mode

When shipped from Fujitsu, and after each erasure, all bits (96 K x 8 hits) in the MBO90P224A/P224B/W?224A/
W224B are in the “1” state. Data is written to the ROM by selectively programming “0’s” into the desired bit
locations. Bits cannot be set to “1” electrically.

2. Programming Procedure

1)
)

Set the EPROM programmer to MBM27C1000.
Load program data into the EPROM programmer at 08000+ to 1FFFF+.

Note that ROM addresses FE8000+ to FFFFFF+ in the operation mode in the MB90P224A/P224B/W224A/
W224B series assign to 08000+ to 1FFFF+ in the EPROM mode (on the EPROM programmer).

FFFFFFH @~ (————————— - * 1FFFFn*
FESOOOH f——] e = 08000k *
Operation mode EPROM mode
(Corresponding addresses on the EPROM mode)
: Be sure to set the programming, the start address and the stop address on the EPROM programmer to 08000+/1FFFF+.

®3)

(4)
®)

Mount the MB90P224A/P224B/W224A/W?224B on the adapter socket, then fit the adapter socket onto the
EPROM programmer. When mounting the device and the adapter socket, pay attention to their mounting
orientations.

Start programming the program data to the device.

If programming has not successfully resulted, connect a capacitor of approx. 0.1 pF between Vcc and GND,
between Ver and GND.

Note: The mask ROM products (MB90223, MB90224) does not support EPROM mode. Data cannot, therefore, be

read by the EPROM programmer.
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® PROGRAMMING MODEL

Dedicated Registers .
AH ' AL Accumulator
E USsP User stack pointer
; SSP System stack pointer
! PS Processor status
; PC Program counter
E USPCU User stack upper register
; SSPCU System stack upper register
E USPCL User stack lower register
; SSPCL System stack lower register
DPR Direct page register
E ; PCB Program bank register
; I DTB Data bank register
E ; usB User stack bank register
; I SSB System stack bank register
E ; ADB Additional bank register
E E =8 bitei
: : 16 bit :
- 32 bit T
General-purpose Registers 1 Max.32 banks
Upper
1
1
R7 i RG6 RW 7
—] - RL 3
R5 \ R4 RW 6
R3 : R2 RW 5
- | e RL2
R1 1 RO RW 4
RW3
RL 1
RW 2
Lower| | | b0 0
RW 1
- RL O
- RW 0
000180+ + RP x 104 = b1
F 16 bit %
Processor Status (PS) MSB LSB
ILM RP —l1isSiTINIZIV!IC
CCR

23
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30

Address Register Rﬁginitgr Access Rﬁg%’ge Initial value
001FO02+ ) . 00000000
PWC data buffer register 1 PWCR1 R/W PWC timer 1
001FO03n 00000000
001F04n ) ) 00000000
PWC data buffer register 2 PWCR2 R/W PWC timer 2
001FO05H 00000000
001FO06H ) . 00000000
PWC data buffer register 3 PWCR3 R/W PWC timer 3
001FO7H 00000000
001FO08H .
to 1FOFs (Reserved area)™
001F10w OCU compare lower-order data CPROOL 00000000
001F114 | register 00 ww | output 00000000
001F12+ OCU compare higher-order data CPROO compare 00 00000000
001F13+ | register 00 00000000
001F14n OCU compare lower-order data CPROIL 00000000
001F15+ | register 01 avy | Output 00000000
001F16r | ocu compare higher-order data CPRO1 compare 01 00000000
001F17+ | register 01 00000000
001F18+x OCU compare lower-order data CPRO2L 00000000
001F19x | register 02 oy | Output 00000000
001F1A# | OcU compare higher-order data CPRO2 compare 02 00000000
001F1Bn | register 02 00000000
001F1CH | ocu compare lower-order data CPRO3L 00000000
001F1Dw | register 03 | output 00000000
001F1Ex OCU compare higher-order data CPRO3 compare 03 00000000
001F1F+ | register 03 00000000
001F20H OCU compare lower-order data CPROAL 00000000
001F21+ | register 04 avy | Output 00000000
001F22 | ocu compare higher-order data CPRO4 compare 10 00000000
001F23n | register 04 00000000
001F24+ OCU compare lower-order data CPRO5L 00000000
001F25+ | register 05 oy | Output 00000000
001F26+ | Ocu compare higher-order data CPROS compare 11 00000000
001F27+ | register 05 00000000
(Continued)
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Register name  Address

TMRLRO
TMRLR1
TMRLR2
TMRLR3
TMRLR4
TMRLR5

001F32H
001F36H
001F3AH
001F3EH
001F42H
001F46H

(2) Block Diagram

bit7 bité

bit5

bit4 bit3 bit2 bitl bit0

Initial value

s —7 e ] | 1 ] | =T XOOOXKXXXX
[ S R IR B By B

w) w)

(W) w W

(W) w W

Internal data bus

16
16-bit reload register
8
Reload [+
} RELD
16-bit down counter UF OUTE
16
OUTL
2
ouT INTE
T GATE CTL.
2 UF *l |—>IRQ
CsL1 L
Clock selector CNTE EI20S clear
CSLO
"L TrG
ﬁ Retrigger
2
EXCK IN CTL Port (TIN)
3
9 9 @ Port (TOT)
<~—— Prescaler clear
2t 2 2 —{ mop2
T — MOD1
Internal clock ——= A/D (timer ch3 output)
— MODO UARTO (timer ch5 output)
X UART1 (timer ch4 output)
3
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(2) Block Diagram

CONTROL BUS

Dedicated baud rate clock

16-bit reload timer 5
(internally conpected)

) S

External clock

Receiving interrupt
(to CPU)

SCK

Transmitting clock

Clock selector

Receiving clock

1

Transmission interrupt
(to CPU)

Receiving controller

SID

Start bit detector

Received bit counter

Transmission controller

Transmission
start circuit

Received
parity counter

Transmitted bit counter

Transmission
parity counter

Received status
determination circuit

Receiving shifter

Transmitting shifter

End of Start of
reception transmission
UIDR UODR
Signal indicating occurrence
of receiving error for EI20S (to CPU)
< Internal data bus >
PEN RDRF BCH
SBL ORFE RC3
MC1 PE RC2
umc MCO USR TDRE URD RC1
register SMDE register RIE register RCO
RFC TIE BCH
SCKE RBF P
SOE TBF D8

CONTROL BUS
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(2) Block Diagram

Control signals

Dedicated baud rate generator

16-bit reload timer 4
(internally connected)

External clock

Receiving interrupt
(to CPU)

= SCK3

Transmitting clock

Clock selector Receiving

clock

1

Transmission interrupt
(to CPU)

Receiving controller

SID3

Start bit detector

Transmission controller

Transmission

start circuit
Received Transmitted
bit counter bit counter
Received Transmission

parity counter

parity counter

SOD3 =——9

Received status Receivi hift . ;
determination circuit Ecelving shitter Transmitting shifter
End of Start of
reception transmission
SIDR SODR
Signal indicating occurrence
of receiving error for EI?0S (to CPU)
< Internal data bus >
MD1 PEN PE
MDO P ORE
Cs2 SBL FRE
SMR CS1 SCR CL SSR RDRE
register CSo register A/D register TDRE
BCH REC
SCKE RXE RIE
SOE TXE TIE
Control signals
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5. 10-bit A/D Converter

The 10-bit A/D converter converts analog input voltage into a digital value. The features of this module are
described below:

» Conversion time: 6.125 ps/channel (min.) (with machine clock running at 16 MHz)

» Uses RC-type sequential comparison and conversion method with built-in sample and hold circuit
* 10-hit resolution

» Analog input can be selected by software from among 16 channels

Single-conversion mode: Selects and converts one channel.

Scan conversion mode: Converts several consecutive channels (up to 16 can be programmed).
One-shot mode: Converts the specified channel once and terminates.

Continuous conversion mode: Repeatedly converts the specified channel.

Stop conversion mode: Pauses after converting one channel and waits until the next startup (permits

synchronization of start of conversion).
When A/D conversion is completed, an “A/D conversion complete” interrupt request can be issued to the CPU.
Because the generation of this interrupt can be used to start up the EI?OS and transfer the A/D conversion
results to memory, this function is suitable for continuous processing.
Startup triggers can be selected from among software, an external trigger (falling edge), and a timer (rising
edge).

(1) Register Configuration
« A/D Channel Setting Register (ADCH)
This register specfies the A/D converter conversion channel.

Register name Address bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 Initial value
ADCH 000032+ | aANs3 | ANS2 | ANS1 | ANSO | ANE3 | ANE2 | ANE1 | ANEO | 000000008
RW) (RW) (RW) RW) (RW) RW) (RMW) (RW)
» A/D Mode Register (ADMD)

This register specfies the A/D converter operation mode and the startup source.

Register name Address bitl5 bit14 bit13 bit12 bit1l bit10 bit9 bit8 Initial value
ADMD 000033+  _ [ _ [ _ [Reserved| MOD1 | MODO | sTs1 | sTso | ---X0000s

= = = W Rw RwW RW) RW))

Note: Program “0” to bit 12 when write. Read value is indeterminated.
< A/D Control Status Register (ADCS)

This register is the A/D converter control and status register.
Register name Address bit7 bit6 bits bit4 bit3 bit2 bitl bit0 Initial value
ADCS 000034« f'gysy | iNT | INTE | PAUS| — | — | STRT |Reserved| 0000 --00s
RW)  RW) RW) RW) (—) =) w)  (RWwW)
« A/D Data Register (ADCD)

This register stores the A/D converter conversion data.

Register name Address hit7 bit6 bit5 bit4 hit3 bit2 bitl bit0 Initial value
ADCD 000036« | p7 | D6 ! D5 | D4 | D3 | D2 | DI | DO | XXXXXXXXs

(R) (R) (R) R (R) (R) (R) (R)
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Register name  Address  pii5  pit14  bitl3  bitl2  bitll  bitl0  bit9 bits8 Initial value
ADCD 000037+ | — | — | — | — | — | _ | D9 | D8 |ooooooxxs

(R) (R) (R) R) (R) (R) R) (R)

(2) Block Diagram

AVCC
AVRH/AVRL
AVss
MPX
ANO —=
AN1 —= D/A converter
AN2 —=
ANG 7N
AN4 —
AN5 —= ~
ANG S 1 Sequential
ANT g comparison register
AN8 == & : |
AN9 — — ! !
AN10 —= 1 : Comparator 2
AN11 — ! } 2
AN12 —] Lo | <
AN13 —* Sample and hold circuit °
AN14 —= ©
<
AN15 —™ E
N/ =
A/D data register
Decoder ADCD
A/D channel setting register
ADCH
A/D mode register
ADMD
A/D control status register
~ Trigger startup T ADCS
ATG
Timer startup
Timer Operation clock
(16-bit reload timer 3 output)
? Prescaler
Machine clock
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6. PWC (Pulse Width Count) Timer

The PWC (pulse width count) timer is a 16-bit multifunction up-count timer with an input-signal pulse-width count
function and a reload timer function. The hardware configuration of this module is a 16-bit up-count timer, an
input pulse divider with divide ratio control register, four count input pins, and a 16-bit control register. Using
these components, the PWC timer provides the following features:

 Timer functions: An interrupt request can be generated at set time intervals.

Pulse signals synchronized with the timer cycle can be output.
The reference internal clock can be selected from among three internal clocks.

» Pulse-width count functions: ~ The time between arbitrary pulse input events can be counted.

The reference internal clock can be selected from among three internal clocks.
Various count modes:
“H” pulse width (t to 1)/“L” pulse width (1 to 1)
Rising-edge cycle (1 to t/Falling-edge cycle (I to 1)
Count between edges (1 or | to | or 1)
Cycle count can be performed by 22" division (n = 1, 2, 3, 4) of the input
pulse, with an 8 bit input divider.
An interrupt request can be generated once counting has been performed.

The number of times counting is to be performed (once or subsequently) can
be selected.

The MB90220 series has four channels for this module.

(1) Register Configuration

« PWC Control Status Register 0 to 3 (PWCSRO0 to PWCSR3)

Register name Address

PWCSRO 000051 1 bitl5  bitl4  hitl3  bitl2  bitll  hitl0  bit9 bits itial vale
PWCSR1 ~ 000053+ | STRT | STOP | EDIR | EDIE | OVIR | OVIE | ERR [ POUT | o2
PWCSR2 000055 .- B
PWCSR3 000057 n RW) RW) (R) RW) (RW) RW) ((R) RW)

Register name Address
PWCSRO 000050 H bit7 bit6 bits bit4 bit3 bit2 bit1 bit0 Initial value
PWCSR1 0000521 thalvalu

CKS1 | CKSO | PIS1 | PISO | S/C | MOD1 | MOD1 | MODO
PWCSR2  000054H -- | | | | | | | | | 000000008
PWCSR3 000056 RW)  (RW) RW) ((RW) (RW) RW) [RW) R/W)

- PWC Data Buffer Register 0 to 3 (PWCRO0 to PWCR3)

Register name Address bitl5  bitl4  bitl3  bitl2  bitll  bitl0  bitd  bits »
PWCRO 001F01H - T ] | ] ] | ] | T Initial value
PWCR1 001F03H | | | | | | | | |_|_ __ 000000008
PWCR2 001FO05H e
PWCR3 001F07H (RW) (RIW) (RW) (RMW) (RW) (RW) (RW) (RW)

Register name Address bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 .
PWCRO 001F00H =7 T T el el el el el —= Initial value
PWCR1 001F02 1 | | | | | | | | |_| 000000008
PWCR2 001F04H -- -

PWCR3 001F06 H RW)  (RW) (RW) (RW) RW) [RW) RW) (RW)
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« PWC Division Ratio Control Register 0 to 3 (DIVRO to DIVR3)

Register name Address bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 .
DIVRO 00007An T =T T T T T T T '“'“a'Va'(‘)Jg
DIVR1 00007CH | — | — | — | — | — | — | MOD1| MODO| | B
DIVR2 00007EH -- -

DIVR3 000080+ =) - =) =) =) =) RW) (RW)
(2) Block Diagram
PWCR read
Error detector — ERR
16
~ PWCR
Y 16
@ 16 Internal clock
g Reload (machine clock/4)
()
£ Data transfer
= . 16 .
Overflow . ) 2
16-bit up-count timer z Clock divider
[%2] 23
a2 .
gt Timer clear Count enable e
© CKS 0
‘:; Controller Divider clear
c
1% . 5 Start edge End edge | Division on/off
= g |5 selétt| | select ] PWC0
3| |3 Count o111 PwC1
= = start edge
= Edge | |, —o© o111 pwc2
j=x =
| |E  Countend edge detector = o1 pwes
O Count end interrupt request ] ?
PIS1 CKS 1 F@j o 8.-b.|t PIS 1
Overflow interrupt ERR PIS0 CKS 0 o o divider PIS 0
request Io o
15
PWCSR Divider
selection Overflow — F.F. [ ]POT
2
= DIVR

*. In the MB90220 series, only the module input PWC 0 of each channel is connected to the respective external pins.

Channel POT pin
PWC ch. 0 PA 1/PWC 0/POT 0O
PWC ch. 1 PA 2/PWC 1/POT 1/ASR 1
PWC ch. 2 PA 3/PWC 2/POT 2/ASR 2
PWC ch. 3 PA 4/PWC 3POT 3/ASR 3
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7. DTP/External Interrupts

DTP (Data Transfer Peripheral) is located between external peripherals and the F2AMC-16F CPU. It receives a
DMA request or an interrupt request generated by the external peripherals and reports it to the F?MC-16F CPU
to activate the extended intelligent I/O service or interrupt handler. The user can select two request levels of “H”
and “L" for extended intelligent I/O service or, and four request levels of “H,” “L,” rising edge and falling edge for
external interrupt requests. In MB90220, only parts corresponding to INT2 to INTO are usable as external
interrupt/DTP request.

Parts corresponding to INT7 to INT3 cannot be used as external interrupt/DTP request, but only for edge
detection at external terminals.

Note: INT7 to INT3 are not usable as DTP/external interrupts.

(1) Register Configuration
« DTP/Interrupt Enable Register (ENIR)

Register name  Address bit7_ bt  bits  bit4  bit3 btz bith  bit0 o
ENIR ~ 00003Aw | EN7 | EN6 | ENs | EN4 | EN3 | EN2 | EN1 | ENO | 00000000e

RW)  (RW) (RW) [RW) RW) [RW) (RW) (RW)

e DTP/Interrupt Source Register (EIRR)

Register name Address bit15 bitl4  bitl3  bitl2 bit11 bit10 bit9 bit8 _Initial value
EIRR 000038+ | Er7 | ER6 | ERS | ER4 | ER3 | ER2 | ER1 | ERO | 000000005

RW) (RW) (RW) [RW) [RW) [RW) (RW) (RW)

« Request Level Setting Register (ELVR)

Register name Address bitl5 bit1l4 bit13 bitl2 bitl1 bit10 bit9 bit8 _!nltlal value
ELVR 000030+ [ 1B7 | LA7 | 1B6 | a6 | 1B5 | LAs | B4 | La4 | 00000000s

(RW) (RMW) (RMW) (RW) [RMW) (RMW) [RMW) (RW)

Register name Address ____bit7___bit6 _ bit5 _ bit4 _ bit3 btz bitl _ bit0  Initial value
ELVR ~ 00003Cw | B3 | LA3 | 1B2 | LA2 | 1B1 | AL | tBO | LA0 | 00000000

CRW) RW) RW)  (RW) (RW) (RW)  (RW) (RIW)

(2) Block Diagram

‘%;_l Interrupt/DTP enable register |

4
<« Gate |~—| Source F/F |«——{ Edge detector Iﬁ8;§ INT
4 T -
<+—| Interrupt/DTP source register |

—%—l Request level setting register f——

Internal data bus
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13. Delay Interruupt Generation Module

The delayed interrupt generation module is used to generate an interrupt task switching. Using this module
allows an interrupt request to the F"MC-16F CPU to generated or cancel by software.

(1) Register Configuration

« Delay Interrupt Source Generation/Cancel Register (DIRR)

Register name Address bitl5  bitl4  bitl13 bit12 bitll  bitl0 bit9 bit8 -
DIRR 00009FH| _ | _ | _ | — | — | — | — | RO |"In|t|alva|ue

(2) Block Diagram

——l Delay interrupt source generation/cancel decoder

Internal data bus

[ Source latch
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Table 2 Explanation of Symbols in Table of Instructions

Symbol Explanation
A 32-bit accumulator
The number of bits used varies according to the instruction.
Byte: Low order 8 bits of AL
Word: 16 bits of AL
Long: 32 bits of AL, AH
AH High-order 16 bits of A
AL Low-order 16 bits of A
SP Stack pointer (USP or SSP)
PC Program counter
SPCU Stack pointer upper limit register
SPCL Stack pointer lower limit register
PCB Program bank register
DTB Data bank register
ADB Additional data bank register
SSB System stack bank register
USB User stack bank register
SPB Current stack bank register (SSB or USB)
DPR Direct page register
brgl DTB, ADB, SSB, USB, DPR, PCB, SPB
brg2 DTB, ADB, SSB, USB, DPR, SPB
Ri RO, R1, R2, R3, R4, R5, R6, R7
RWi RWO0, RW1, RW2, RW3, RW4, RW5, RW6, RW7
RWj RWO0, RW1, RW2, RW3
RLi RLO, RL1, RL2, RL3
dir Compact direct addressing
addrl6 Direct addressing
addr24 Physical direct addressing
addr24 0 to 15 Bits 0 to 15 of addr24
addr24 16 to 23 Bits 16 to 23 of addr24
io I/O area (000000~ to O000FF+)

(Continued)
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Table 4 Number of Execution Cycles for Each Form of Addressing

a *
Code Operand - @ -
Number of execution cycles for each from of addressing
00 to 07 Ri Listed in Table of Instructions
RWi
RLi
08 to OB @RWj 1
0C to OF @RW;j + 4
10 to 17 @RWi + disp8 1
18to 1B @RW;j + displ6 1
1C @RWO + RW7 2
1D @RW1 + RW7 2
1E @PC +dipl16 2
1F @addr16 1

*:“(a)"is used in the “cycles” (number of cycles) column and column B (correction value) in the Table of Instructions.

Table 5 Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles

(b)* (o) (d)*
Operand

byte word long
Internal register + 0 + 0 + 0
Internal RAM even address + 0 + 0 + 0
Internal RAM odd address + 0 + 1 + 2
Even address not in internal RAM + 1 + 1 + 2
Odd address not in internal RAM + 1 + 3 + 6
External data bus (8 bits) + 1 + 3 + 6

*:“(b)", “(c)”, and “(d)” are used in the “cycles” (number of cycles) column and column B (correction value) in the
Table of Instructions.
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Table 8 Transfer Instructions (Long Word) [11 Instructions]

Mnemonic # |cycles | B Operation LHIAH| | |S|T|N|Z|V|C|RMW
MOVL A, ear 2 1 0 |long (A) ~ (ear) — === === -
MOVL A, eam 2+ |3+ (a)| (d) |long (A) — (eam) — === =|*|*|=]=| -
MOVL A, #imm32 5 3 0 |long (A) — imm32 — = === * =] -
MOVL A, @SP +disp8| 3 4 (d) |long(A) « (SP)+disp8) | — | = | = |=|=|*|*|=-|=-] -
MOVPL A, addr24 5 4 (d) |long (A) — (addr24) — === =*|*|=|=] =
MOVPL A, @A 2 | 3 | (d) |long(A) ~ ((A) — === =*|*|=-|-] -
MOVPL @A, RLi 2 5 (d) |[long ((A)) « (RLi) — === =*|*|=|=] -
MOVL @SP +disp8, A| 3 4 (d) |[long ((SP) +disp8) « (A) |— | = | = |—=|—=|*|*|-|—-| -
MOVPL addr24, A 5 4 (d) |long (addr24) — (A) — === =*|*|=|=] -
MOVL ear, A 2 2 0 |long (ear) — (A) — = === *|*|=]- -
MOVL eam, A 2+ [3+(a)| (d) |long (eam) ~ (A) — == == *|* == =

For an explanation of “(a)” and “(d)”, refer to Table 4, “Number of Execution Cycles for Each Form of Addressing,”
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.”
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Table 10 Increment and Decrement Instructions (Byte/Word/Long Word) [12 Instructions]

Mnemonic # |cycles | B Operation LHIAH| | |S|T|N|Z|V|C|RMW
INC ear 2 2 0 |byte (ear) — (ear) +1 — === =] *]*]| -
INC eam 2+ |3+ (a)|2x (b) |byte (eam) ~ (eam) +1 — = === *]*]|-
DEC ear 2 2 0 |byte (ear) ~ (ear)-1 — === = *]* =] *
DEC eam 2+ |3+ (a) | 2% (b) | byte (eam) ~ (eam) -1 — === = * =] *
INCW ear 2 2 0 |word (ear) — (ear) +1 — = === *|*|*]|=
INCW eam 2+ |3+ (a)|2x (c) \word (eam) ~ (eam) +1 — === = *]*|* =
DECW ear 2 2 0 |word (ear) — (ear) -1 — = === *]*]*]| -
DECW eam 2+ |3+ (a)| 2% (c) |word (eam) ~ (eam) -1 — = === *]*|*]|=
INCL ear 2 4 0 |long (ear) — (ear) +1 — === = *]*|* =
INCL eam 2+ |5+ (a) | 2% (d)|long (eam) ~ (eam) +1 — === = *]*|* -
DECL ear 2 4 0 |long (ear) « (ear) -1 — = === *]*]*]| -
DECL eam 2+ |5+ (a)|2x (d)|long (eam) ~ (eam) -1 — = === *]*]*]| -

For an explanation of “(a)", “(b)”, “(c)” and “(d)”, refer to Table 4, “Number of Execution Cycles for Each Form of
Addressing,” and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.”

Table 11 Compare Instructions (Byte/Word/Long Word) [11 Instructions]

Mnemonic # |cycles B Operation LHIAH| | |[S|T|N|Z |V |C|RMW
CMP A 1 2 0 |byte (AH) - (AL) N e
CMP A ear 2 2 0 |byte (A) — (ear) — = === *|*|*]|*| -
CMP A, eam 2+ |2+ (a)| (b) |byte (A)—(eam) — === =|*|*|*|*| -
CMP A, #imm8 2 2 0 |byte (A) —imm8 S T A N T
CMPW A 1 2 0 |word (AH) — (AL) S e
CMPW A, ear 2 2 0 |word (A) — (ear) — = === x| x| -
CMPW A, eam 2+ |2+ (a)| (c) |word (A) — (eam) — === =|*|*|*|*| -
CMPW A, #imm16 | 3 2 0 |word (A) —imm16 — === = x| x| x| x|
CMPL A, ear 2 3 0 |long (A) — (ear) R L
CMPL A, eam 2+ |4+ (a)| (d) |long (A) —(eam) — === = x| x| |*] -
CMPL A, #mm32 | 5 3 0 |long (A) —imm32 S I [ R R T T R

For an explanation of “(a)", “(b)”, “(c)” and “(d)”, refer to Table 4, “Number of Execution Cycles for Each Form of
Addressing,” and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.”
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