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DESCRIPTION <Flash memory mode>

The 7641 group is the 8-bit microcomputer based on the 7600 series
core (740 family core compatible) technology.

The 7641 group is designed for PC peripheral devices, including the
USB, DMAC, Serial I/0, UART, Timer, Master CPU bus interface and
SO on.

FEATURES

<Microcomputer mode)

e Basic machine-language insStructions ............c.cccoeevieeneeiieens 71
e Minimum instruction execution time ...........cccceevvvernerrieeenenens 83 ns

(at 24 MHz oscillation frequency)
e Memory size

ROM Lo 32 Kbytes
RAM Lo 1 Kbytes
e Programmable input/output Ports .........cccccceviiiieiiiiiiiciiiiiee 66
o Software pull-up resistors ........cccccvevieieiiienienieenee e Built-in
O INEEITUPLS .. 24 sources, 24 vectors

(external 5 including Key input, internal 18, software 1)
e USB function control unit

TraNSCEIVET ..cueveiiieiieiiie e USB std. spec. ver.1.1
® TIMETS .ot 16-bit O 2 (Timers X, Y)
8-bit 0 3 (Timers 1, 2, 3)

® Serial /O ..o 8-bit O 1
O UART Lottt 8-bit 0 2
@ DMAC ..o 2 channels
o Master CPU bus interface ..........ccccoovviiiiiiiiiciiicnices 2 bytes
e Special count source generator ............ccoeeevcveervreineeninen. 8-bit 0 1
o Clock generating CirCUIL .........c.cocuveiieriieiiiiiesic e Built-in

(connect to external ceramic resonator or quartz-crystal oscillator)
e Power source voltage

e Power source voltage

At 24 MHz oscillation frequency, =6 MHz ........... 4.15t05.25V
At 24 MHz oscillation frequency, =6 MHz ........... 3.00t0 3.60 V
e Program/Erase voltage ...........cccccevcveeninnne VPP =4.50Vto5.25V

At 24 MHz oscillation frequency, @ = 6 MHz
e Memory size

FIaSh ROM ..ottt 32 Kbytes
RAM . 2.5 Kbytes
® Flash memory mode .........cccoovviiiiieiiicnieee e 3 modes

Parallel /O mode

Standard serial I/O mode

CPU rewrite mode
e Programming method ....................... Programming in unit of byte
e Erasing method

Batch erasing

Block erasing
e Program/Erase control by software command
o Command NUMDET .......ccooveiiiiiiiiiere e 6 commands
e Number of times for programming/erasing ...........ccc.cceveenunee. 100
® ROM code protection

Available in parallel I/O mode and standard serial /0O mode

APPLICATION
Audio, musical instrument, printer, scanner, modem, other PC pe-
ripheral devices

mNotes

1. The specifications of this product are subject to change be-
cause it is under development. Inquire the use of Mitsubishi
Electric Corporation.

At 24 MHz oscillation frequency, =12 MHz ......... 4.15t05.25V 2. The flash memory version cannot be used for application em-
At 24 MHz oscillation frequency, =6 MHz ........... 3.00t0 3.60 V bedded in the MCU card.
e Operating temperature range ..........ccocceeeeerveeneeninn —20to 70°C
e Packages
FP oo 80P6N-A (80-pin QFP)
HP oo, 80P6Q-A (80-pin LQFP)
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MITSUBISHI MICROCOMPUTERS

) 7641 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

PIN CONFIGURATION (TOP VIEW)

[64]-t—» P20/DBo
[63]-¢—» P21/DB1
62| -—m- P22/DB2
[61]-t— P23/DB3
[60 | -— P24/DB4
[59 |- P25/DBs
[58 ] P26/DB6
[57 ] - P27/DB7
[56 | -a—#= POo/ABo
[55 ] - PO1/AB1
[54] < P02/AB2
[53] - PO03/AB3
[52]-t—m P04/AB4
|51 ]-a— PO0s/ABs
[50 | -—m- PO6/AB6
[49]-a—»- P07/AB7
48] -a—» P10/ABs
[47 | <a— P11/ABo
[46 | -a— P12/AB10
[45]<—» P13/AB11
[44]<4— P14/AB12
[43] -4 P15/AB13
[42]<a— P16/AB14
[41]-t—m P17/AB15

-« P30/RDY
-« P31
-+ P32
-4 P33/DMAouT
-4 P34/pout
S| <& P35/SYNCout
- P36/WR
-« P37/RD
P80o/UTXD2/SRDY
- P81/URXD2/SCLK
~&- Pg82/CTS2/SRXD
- Pg83/RTS2/STXD
- P84/UTXD1
-4 P85/URXD1
-4 P86/CTS1
-+ P87/RTS1

P74/OBF1 < [65]
P73/IBF1/HLDA < [66]
P72/S1 - [67]
P71/HOLD - [68]
P70/SOF - [69]

e = ] M37641M8-XXXFP
Stvednial M37641F8FP

Vce 74
P67/DQ7 < [75]
P66/DQ6 4w [76|
P65/DQ5 < [77]
P64/DQ4 ~a—»- [78]
P63/DQ3 - [79]
P62/DQ2 ~a—» [80]

|
O
Bl

BREEREEEREEREERER

u
O

[13]
24]

(6]

]

P52/0OBFo <a— 8 |
CNVss/VPp —p [0 |
XN —» [14]

Xout <— [15]

— [10]

T
P51/TouT/XcouT <= [11]

[16]
7]
LPF --— [18]
[19]

AVss

P44/ICNTR1 <= [20]
P43/CNTRo <a—» [21]

Vss
Vce
AVce

P54/S0 ~t—

SE

P40/EDMA <

P53/IBF0 <t

P56/R(E) <[4 |
P55/A0 <t [5 |

E

P61/DQ1 <t 1|
P60/DQ0 w2 |
P50/XciN < [12]
P41/INTo <& [23]

P42/INT1 ~t— |2

R

P57/W/(R/W) <t 3 |

Package type : 80P6N-A

Fig. 1 M37641M8-XXXFP, M37641F8FP pin configuration

[60 | <4— P22/DB2
[59 | <a— P23/DB3
[58 | <4— P24/DB4
|57 | - P25/DB5
[56 | <a— P26/DB6
[55]-—» P27/DB7
[54] -a—» PO0/ABo
[53] - P01/AB1
|52] -a— P02/AB2
[51]-— P03/AB3
|50 < P04/AB4
[49] - POs/ABs
[ 48] -a—» P06/ABs
[47] <4 P07/AB7
[ 46] <4 P10/ABs
[45]<— P11/AB9
[44] <4— P12/AB10
[43] -4 P13/AB11
[42] <4 P14/AB12
[41] -4 P15/AB13

P21/DB1 -9~ [40] <> P16/AB14
P20/DBo < Q [39] <& P17/AB1s
P74/OBF1 <4 [63] 38| <« P30/RDY
P73/IBF1/HLDA < [64] [37] - P31
P72/S1 < [65] [36] - P32
P71/HOLD - [66] [35] <a—» P33/DMAouT
P70/SOF < [67] [34] < P3s/gour
USB D+ -a—» [68] [33] a8 P35/SYNCout
useD-=» [  M37641M8-XXXHP 2l - PSR
Ext.Cap <@ [70] 31] <4 P37/RD
Veu [ M37641F8HP [30] <a-»— P80/UTXD2/SRDY
Vee [72] 29] < P81/URXD2/SCLK
P67/DQ7 <—w [73] 28] <~ P82/CTS2/SRXD
P66/DQs < [74] 27] <4 P83/RTS2STXD
P65/DQs <a— [75] [26] <a—m P84/UTXD1
P64/DQ4 <a—p [76] 25] <4 P8s/URXD1
P63/DQ3 < [77] [24] <~ P86/CTSL
P62/DQ2 < [78] 23] <« P87/RTS1
P61/DQ1 - [79] O [22] <4 P40/EDMA
P60/DQo < [80] [21] <& P41/INTo
el el M= EEREEE =R
SRR PLelIFEZ Z EOOWL W oS -
iEl&fSNgEéS 663
e avz T ER IS0
5 5 Q2 g3
o =3
£

Package type : 80P6Q-A

Fig. 2 M37641M8-XXXHP, M37641F8HP pin configuration
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7641 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER
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Fig. 3 Functional block diagram
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MITSUBISHI MICROCOMPUTERS

7641 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

PIN DESCRIPTION
Table 1 Pin description (1)

Pin Name Function - -
Function except a port function
Vcce, Vss Power source * Apply 4.15V - 5.25 V for 5 V version or 3.00 V — 3.60 V for 3 V version to the Vcc pin. Apply 0 V to the
Vss pin.
CNVss/VPP | CNVss * This controls the MCU operating mode. Connect this pin to Vss. If connecting this pin to Vcc, the
internal ROM is inhibited. In the flash memory version this pin functions as a VPP power supply input pin.
AVss/AVcc Analog power * These pins are the power supply inputs for analog circuitry.
supply
RESET Reset input * Reset input pin for active “L.”
XIN Clock input » Connect a ceramic resonator or a quartz-crystal oscillator between the XiN and XouT pins to set the
XOUT Clock output oscillation frequency.
« If an external clock is used, connect the clock source to the XIN pin and leave the XouT pin open.
LPF LPF « Loop filter for the frequency synthesizer.
Ext. Cap. 3.3V line power * Power supply input pin for 3.3 V USB line driver.
supply
USB D+ USB D+ » USB D+ voltage signal port. Connect a 27 to 33 Q (recommended) resistor in series.
USB D- USB D- * USB D- voltage signal port. Connect a 27 to 33 Q (recommended) resistor in series.
POo/ABo— 1/0 port PO * 8-bit 1/0 port.
PO7/AB7 * CMOS compatible input level.
* CMOS 3-state output structure.
« I/O direction register allows each pin to be individually programmed as either input or output.
» When connecting an external memory, these function as the address bus.
P1o/ABs— 1/0 port P1 * 8-bit 1/0 port.
P17/AB15 * CMOS compatible input level.
* CMOS 3-state output structure.
« I/O direction register allows each pin to be individually programmed as either input or output.
» When connecting an external memory, these function as the address bus.
P20/DBo— 1/0 port P2 * 8-bit I/O port. « Key-on wake-up interrupt input pin
P27/DB7 * CMOS compatible input level or VIHL input level.
* CMOS 3-state output structure.
« I/O direction register allows each pin to be individually
programmed as either input or output.
* When connecting an external memory, these function as
the data bus.
P30/RDY, 1/0 port P3 * 8-bit I/O port. « External memory control pin
P31, P32, (See Remarks.) * CMOS compatible input level.
P33/DMAOUT, * CMOS 3-state output structure.
« I/O direction register allows each pin to be individually
P34/gour, programmed as either input or output.
P35/SYNCouT, * When connecting an external memory, these function as
P36/WR the control bus.
P37/RD
P40/EDMA, |1/O port P4 * 8-bit 1/0 port. « External memory control pin
P41/INTo, * CMOS compatible input level. « External interrupt pin
* CMOS 3-state output structure.
P42/INT, « |/O direction register allows each pin to be individually
P43/CNTRuo, programmed as either input or output. * Timer X, Timer Y pin
P44/CNTR1 » When connecting an external memory, these function as
the control bus.
P50/XCIN, 1/0 port P5 * 8-bit 1/0 port. « Sub-clock generating input pin
P51/TouTt/ * CMOS compatible input level. « Timers 1, 2 pulse output pins
XCouT, * CMOS 3-state output structure. Sub-clock ) )
« /O direction register allows each pin to be individually * Sub-clock generating output pin
P52/0BFo, programmed as either input or output. * Master CPU bus interface pin
P53/IBFo, * When enabling the Master CPU bus interface function,
P54/So CMOS or TTL input level can be selected as an input.
P5s/A0,
P56/R(E),
P57/W(R/W)
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MITSUBISHI MICROCOMPUTERS

7641 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

Table 2 Pin description (2)

Pin Name Function - -
Function except a port function

P60/DQo— 1/0 port P6 « 8-hit I/O port. « Master CPU bus interface pin
P67/DQ7 * CMOS compatible input level.

*« CMOS 3-state output structure.

« I/O direction register allows each pin to be individually

programmed as either input or output.
* When enabling the bus interface function, CMOS or TTL
input level can be selected as its input.
P70/SOF, 1/0 port P7 * 5-bit I/O port. « USB function pin
HOI D * CMOS compatible input level. ’ :
P71/HOLD, .
_ * CMOS 3-state output structure. Master CPU bus interface pin
P72/S1, « I/O direction register allows each pin to be individually
P73/IBF1/ programmed as either input or output.
HLDA,
P74/0BF1
P80/UTXD2/ |I/O port P8 * 8-bit I/O port. « Serial I/0 pin
SRDY, * CMOS compatible input level. « UART2 pin
P81/URXD2/ * CMOS 3-state output structure.
SCLK, « 1/O direction register allows each pin to be individually pro-
P82/CTSa/ grammed as either input or output.
SRXD,
P83/RTS2/
STXD,
P84/UTXD1, « UART1 pin
P85/URXD1,
P86/CTS1,
P87/RTS1
Remarks
*DMAOUT pin

If externally detecting the timing of DMA execution, use the signal from this pin. It is “H” level during DMA transferring. This signal is valid in the memory expansion
and microprocessor modes.

*SYNCouT pin

If externally detecting the timing of OP code fetch, use the signal from this pin. This signal is valid in the memory expansion and microprocessor modes.

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

7641 Group
a

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

PART NUMBERING

Product M37641 M 8 — XXX FP

Package type
FP: 80P6N-A package
HP: 80P6Q-A package

ROM number
Omitted in Flash memory version.

—: Standard
A—: High-speed version
Omitted in Flash memory version.

ROM size/ Flash memory size
8: 32768 bytes

The first 128 bytes and the last 4 bytes of ROM
are reserved areas; they cannot be used.

In the flash memory version, these areas can be used for program
and erase.

Memory type
M: Mask ROM version
F: Flash memory version

RAM size
M37641M8: 1024 bytes
M37641F8 : 2560 bytes

Fig. 4 Part numbering

6 MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

7641 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

GROUP EXPANSION

Mitsubishi plans to expand the 7641 group as follows.

Memory Type

Supports for mask ROM and flash memory versions.

Memory Size
ROM SIZE ..ot 32 Kbytes
RAM SIZE ...t 1024 to 2560 bytes

Packages
80PBN-A ... 0.8 mm-pitch plastic molded QFP
0.5 mm-pitch plastic molded LQFP

Memory Expansion Plan

ROM size (bytes)

ROM
r--—-—r-—-"r=-""r=—-"="r=-="°"T-""°"T-°"°" 7T "7 T7ITTTITTTAOTT"TAT~"7"
external S E S S R S
e e ikl eEEL EEEE EEPE PEPE EEE R EEEE e BT P
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 I I I 1 1
48K |---r---r---r---r---r---1---1---1--Under development----I
T T T S N S S T S S S

32K f---r---r---r---r L M37641IM8D D 1---1--- L M37641F8

1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
28K F===F===F===F===ft === == —f———f=——f———f—————— === ===
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
24K F-—=-F—=—=-F—-——t-——#———t—-——t-——t-——t—-——t—-——4—-——A4—-——d-=-—H
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
20K f===F===F=——F == —f——— = m—fmm—fmm—mm e — e —m—— === === o
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
e e S S S S S A A A
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
S 1t et e e e el A e S S A
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
N e T A
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1

be revised without notice.

384 512 640 768 896 1024 1152 1280 1408 1536 2048 3072 4032
RAM size (bytes)

Products under development or planning: the development schedule and specification may

Fig. 5 Memory expansion plan

Currently planning products are listed below.

Table 3 Support products

As of Feb. 2001

Product name ROI\I;(zi'\ersflcz)fL(J?gfisn) 0) R@'\yﬂt;;e Package Remarks
M37641M8-XXXFP 32768 (32636) 1024 80P6N-A Mask ROM version
M37641M8-XXXHP 80P6Q-A
M37641F8FP 32768 2560 80P6N-A Flash memory version
M37641F8HP 80P6Q-A
MITSUBISHI 7
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MITSUBISHI MICROCOMPUTERS

7641 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

FUNCTIONAL DESCRIPTION

CENTRAL PROCESSING UNIT (CPU)

The 7641 group uses the standard 7600 series instruction set. Refer
to the 7600 Series Software Manual for details on the instruction set.
The 7600 series has an upward compatible instruction set, of which
instruction execution cycles are shortened, for 740 series.

[Accumulator (A)]
The accumulator is an 8-bit register. Data operations such as data
transfer, etc., are executed mainly through the accumulator.

[Index Register X (X)]

The index register X is an 8-bit register. In the index addressing modes,
the value of the OPERAND is added to the contents of register X and
specifies the real address.

[Index Register Y (Y)]

The index register Y is an 8-bit register. In partial instruction, the
value of the OPERAND is added to the contents of register Y and
specifies the real address.

[Stack Pointer (S)]

The stack pointer is an 8-bit register used during subroutine calls
and interrupts. This register indicates start address of stored area
(stack) for storing registers during subroutine calls and interrupts.
The low-order 8 bits of the stack address are determined by the con-
tents of the stack pointer. The high-order 8 bits of the stack address
are determined by the stack page selection bit. If the stack page
selection bit is “0” , the high-order 8 bits becomes “0016". If the stack
page selection bit is “1”, the high-order 8 bits becomes “0116".

The operations of pushing register contents onto the stack and pop-
ping them from the stack are shown in Figure 7.

Store registers other than those described in Figure 7 with program
when the user needs them during interrupts or subroutine calls.

[Program Counter (PC)]

The program counter is a 16-bit counter consisting of two 8-bit regis-
ters PCH and PCL. It is used to indicate the address of the next in-
struction to be executed.

b7 b0
A Accumulator
b7 b0
X Index register X
b7 b0
Y Index register Y
b7 b0
S Stack pointer
b15 b8 b7 b0
PCH PCL Program counter
b7 b0
N|V|T[B|D|1|Z|C| Processor status register (PS)
L Carry flag
Zero flag
Interrupt disable flag
Decimal mode flag
Break flag
Index X mode flag
Overflow flag
Negative flag
Fig. 6 7600 series CPU register structure
8 MITSUBISHI
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SINGLE-CHIP 8

7641 Group

-BIT CMOS MICROCOMPUTER

|On—going Routine|

i

Interrupt request
(Note)

Interrupt
Service Routine

[ M (S)el(PcH) |
S« ()1

Push return address
on stack

Execufe RTS

[

Execute RTI

|

Push return address
on stack

Push contents of processor
status register on stack

| Flag is set from “0” to “1”
Fetch the jump vector

I
(S)<«(S)+1

(PCL<C M (S)
S)«E®©)+1
(PCH)< M (S)

POP return
address from stack

ORAIOES
(PS) < M (S)
S<E)+1

| (PCH€CM(S) |

(PCIC M (S) POP return
address

(S)<«(S)*+1| fom stack

(PCH)<M (S)

Note: Condition for acceptance of an interrupt —» Interrupt enable flag is “1”

Interrupt disable flag is “0’

POP contents of
processor status
register from stack

Fig. 7 Register push and pop at interrupt generation and subroutine call

Table 4 Push and pop instructions of accumulator or processor status register

Push instruction to stack

Pop instruction from stack

Accumulator PHA PLA
Processor status register PHP PLP
MITSUBISHI 9
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MITSUBISHI MICROCOMPUTERS

7641 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

[Processor status register (PS)]

The processor status register is an 8-bit register consisting of 5 flags
which indicate the status of the processor after an arithmetic opera-
tion and 3 flags which decide MCU operation. Branch operations can
be performed by testing the Carry (C) flag , Zero (Z) flag, Overflow
(V) flag, or the Negative (N) flag. In decimal mode, the Z, V, N flags
are not valid.

«Bit 0: Carry flag (C)
The C flag contains a carry or borrow generated by the arithmetic
logic unit (ALU) immediately after an arithmetic operation. It can
also be changed by a shift or rotate instruction.

*Bit 1: Zero flag (2)
The Z flag is set if the result of an immediate arithmetic operation
or a data transfer is “0”, and cleared if the result is anything other
than “0".

«Bit 2: Interrupt disable flag (1)
The | flag disables all interrupts except for the interrupt
generated by the BRK instruction.
Interrupts are disabled when the | flag is “1”.

«Bit 3: Decimal mode flag (D)
The D flag determines whether additions and subtractions are
executed in binary or decimal. Binary arithmetic is executed when
this flag is “0”; decimal arithmetic is executed when it is “1”.
Decimal correction is automatic in decimal mode. Only the ADC

*Bit 4: Break flag (B)
The B flag is used to indicate that the current interrupt was
generated by the BRK instruction. The BRK flag in the processor
status register is always “0”. When the BRK instruction is used to
generate an interrupt, the processor status register is pushed
onto the stack with the break flag set to “1”.

«Bit 5: Index X mode flag (T)
When the T flag is “0”, arithmetic operations are performed
between accumulator and memory. When the T flag is “1”, direct
arithmetic operations and direct data transfers are enabled
between memory locations.

Bit 6: Overflow flag (V)
The V flag is used during the addition or subtraction of one byte
of signed data. It is set if the result exceeds +127 to -128. When
the BIT instruction is executed, bit 6 of the memory location
operated on by the BIT instruction is stored in the overflow flag.

Bit 7: Negative flag (N)
The N flag is set if the result of an arithmetic operation or data
transfer is negative. When the BIT instruction is executed, bit 7 of
the memory location operated on by the BIT instruction is stored
in the negative flag.

Table 5 Set and clear instructions of each bit of processor status register

C flag Z flag | flag D flag B flag T flag V flag N flag
Set instruction SEC - SEI SED - SET - -
Clear instruction CLC - CLI CLD - CLT CLV -
10 MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

7641 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

[CPU Mode Registers A, B (CPUMA, CPUMB)] 000016, 000116

The CPU mode register contains the stack page select bit and the

CPU operating mode select bit and so on.

m Notes
Do not use the microprocessor mode in the flash memory version.

The CPU mode registers are allocated at address 000016, 000116.

b7 b0

between f(XIN) or f(XIN)/2

b7 b0

CPU mode register A (address 000016)
CPMA

Notes 1: This is not available in the flash memory version.
2: When (CPMA 6, 7) = (0, 0), the internal system clock can be selected

The internal clock @is the internal system clock divided by 2.

CPU mode register B (address 000116)
CPMB

Processor mode bits
b1b0
0 0: Single-chip mode
0 1: Memory expansion mode
1 0: Microprocessor mode (Note 1)
1 1: Not available
Stack page select bit
0: Page 0
1: Page 1
Fix to “1”.
Sub-clock (XcIN-XcouT) stop bit
0: Oscillating
1: Stopped
Main clock (XIN-XouT) stop bit
0: Oscillating
1: Stopped
Internal system clock select bit (Note 2)
0: External clock (XIN-XoUT or XCIN-XcouT)
1: fsyn
External clock select bit
0: XIN-XouT
1: XcIN-XcouT

by CCR7.

Slow memory wait select bits

b1b0

0 0: No wait

0 1: One-time wait

1 0: Two-time wait

1 1: Three-time wait
Slow memory wait mode select bits

b3b2

0 0: Software wait

0 1: Not available

1 0: RDY wait

1 1: Software wait plus RDY input anytime wait
Expanded data memory access bit

0: EDMA output disabled

1: EDMA output enabled
'HOLD function enable bit

0: HOLD function disabled

1: HOLD function enabled
Resereved bit (“0” at read/write)
Fix to “1”.

Fig. 8 Structure of CPU mode register
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MEMORY Interrupt Vector Area

Special Function Register (SFR) Area
The Special Function Register area in the zero page contains control
registers such as 1/0 ports and timers.

RAM

RAM is used for data storage and for stack area of subroutine calls
and interrupts.

ROM

The first 128 bytes and the last 4 bytes of ROM are reserved for
device testing and the rest is user area for storing programs. In the
flash memory version, program and erase can be performed in the
reserved area.

The interrupt vector area contains reset and interrupt vectors.

Zero Page
Access to this area with only 2 bytes is possible in the zero page
addressing mode.

Special Page
Access to this area with only 2 bytes is possible in the special page
addressing mode.

Refer to page 74 for the memory map of memory expansion and
microprocessor modes.

RAM area
RAM size Address
(bytes) XXXX16
M37641M8 1024 046F16
M37641F8 2560 0A6F16

RAM

ROM
SIZE: 32768 bytes

000016
SFR area
007016
Zero page
010016 f="~"""""=============°=°=°°=
XXXX16
Reserved area (Note 1)
100016 [ 77777 T TR
Not used
[ 800016[-"-=--=-=-==-=======----
Reserved ROM area
(128 bytes)
808016
FFOO16 7]
(Note 2)
FFC916 . SFR area
FFCA16 i
Interrupt vector area Special page
FFFC1e
Reserved ROM area
|  FFFFis |
Notes 1: Reserved area in M37641F8.
2: SFR area in M37641F8.

Fig. 9 Memory map diagram
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000016 | CPU mode register A (CPUA) 003816 |UART2 mode register (U2MOD)
000116 | CPU mode register B (CPUB) 003916 |UART2 baud rate generator (U2BRG)
000216 | Interrupt request register A (IREQA) 003A16 |UART?2 status register (U2STS)
000315 | Interrupt request register B (IREQB) 003B16 |UART?2 control register (U2CON)
0004156 | Interrupt request register C (IREQC) 003C16 [UART2 transmit/receive buffer register 1 (U2TRB1)
000516 | Interrupt control register A (ICONA) 003D16 [UART2 transmit/receive buffer register 2 (U2TRB2)
000616 | Interrupt control register B (ICONB) 003E16 |UART2 RTS control register (U2RTSC)
000716 | Interrupt control register C (ICONC) 003F16 [DMAC index and status register (DMAIS)
000816 | Port PO (P0) 004016 [DMAC channel x mode register 1 (DMAx1)
000916 | Port PO direction register (POD) 004116 |DMAC channel x mode register 2 (DMAXx2)
000A1s6 | Port P1 (P1) 004216 [ DMAC channel x source register Low (DMAXSL)
000B16 | Port P1 direction register (P1D) 004316 [DMAC channel x source register High (DMAXSH)
000Cis | Port P2 (P2) 004416 [ DMAC channel x destination register Low (DMAxDL)
000Dz | Port P2 direction register (P2D) 004516 [DMAC channel x destination register High (DMAxXDH)
000Ez1s | Port P3 (P3) 004616 [IDMAC channel x transfer count register Low (DMAXCL)
000F16 | Port P3 direction register (P3D) 004716 [IDMAC channel x transfer count register High (DMAXCH)
001016 | Port control register (PTC) 004816 | Data bus buffer register 0 (DBBO)
001116 | Interrupt polarity select register (IPOL) 004916 | Data bus buffer status register 0 (DBBS0)
001216 | Port P2 pull-up control register (PUP2) 004A16 | Data bus buffer control register 0 (DBBCO)
001316 | USB control register (USBC) 004B16 |Resereved (Note 1)
001416 | Port P6 (P6) 004C16 [Data bus buffer register 1 (DBB1)
001516 | Port P6 direction register (P6D) 004D16 [Data bus buffer status register 1 (DBBS1)
001616 | Port P5 (P5) 004E16 | Data bus buffer control register 1 (DBBC1)
001716 | Port P5 direction register (P5D) 004F16 |Resereved (Note 1)
001816 | Port P4 (P4) 005016 |[USB address register (USBA)
001916 | Port P4 direction register (P4D) 005116 |[USB power management register (USBPM)
001Az6 | Port P7 (P7) 005216 |USB interrupt status register 1 (USBIS1)
001Bus | Port P7 direction register (P7D) 005316 |USB interrupt status register 2 (USBIS2)
001C16 | Port P8 (P8) 005416 |USB interrupt enable register 1 (USBIE1)
001D16 | Port P8 direction register (P8D) 005516 |USB interrupt enable register 2 (USBIE2)
001E1s | Resereved (Note 1) 005616 | USB frame number register Low (USBSOFL)
001F16 | Clock control register (CCR) 005716 |USB frame number register High (USBSOFH)
002016 | Timer XL (TXL) 005816 |USB endpoint index register (USBINDEX)
002116 | Timer XH (TXH) 005916 |USB endpoint x IN control register (IN_CSR)
002216 | Timer YL (TYL) 005A16 |USB endpoint x OUT control register (OUT_CSR)
002316 | Timer YH (TYH) 005B16 |USB endpoint x IN max. packet size register (IN_MAXP)
002416 | Timer 1 (T1) 005C16 |USB endpoint x OUT max. packet size register (OUT_MAXP)
002516 | Timer 2 (T2) 005D16 [USB endpoint x OUT write count register Low (WRT_CNTL)
002616 | Timer 3 (T3) 005E16 |USB endpoint x OUT write count register High (WRT_CNTH)
002716 [ Timer X mode register (TXM) 005F16 |USB endpoint FIFO mode register (USBFIFOMR)
002816 | Timer Y mode register (TYM) 006016 |USB endpoint 0 FIFO (USBFIFOQ)
002916 | Timer 123 mode register (T123M) 006116 |USB endpoint 1 FIFO (USBFIFO1)
002Au16 | Serial 1/O shift register (SIOSHT) 006216 |USB endpoint 2 FIFO (USBFIFO2)
002B16 | Serial 1/0 control register 1 (SIOCON1) 006316 |USB endpoint 3 FIFO (USBFIFO3)
002Cazs | Serial I/O control register 2 (SIOCON2) 006416 |USB endpoint 4 FIFO (USBFIFO4)
002D16 | Special count source generator 1 (SCSG1) 006516 |[Resereved (Note 1)
002E16 | Special count source generator 2 (SCSG2) 006616 |[Resereved (Note 1)
002F16 | Special count source mode register (SCSGM) 006716 |Resereved (Note 1)
003016 | UART1 mode register (UIMOD) 006816|Resereved (Note 1)
003116| UARTL1 baud rate generator (U1BRG) 006916|Resereved (Note 1)
003216| UARTL status register (ULSTS) 006A16|Flash memory control register (FMCR) (Note 2)
003316| UARTL1 control register (ULCON) 006B16|Resereved (Note 1)
003416 UART1 transmit/receive buffer register 1 (UITRB1) | 006Cis|Frequency synthesizer control register (FSC)
003516 UART1 transmit/receive buffer register 2 (UITRB2) [ 006Dis|Frequency synthesizer multiply register 1 (FSM1)
003616 | UART1 RTS control register (UIRTSC) 006E16 |Frequency synthesizer multiply register 2 (FSM2)
003716 Resereved (Note 1) 006F16|Frequency synthesizer divide register (FSD)

FFC916| ROM code protect control register (ROMCP) (Note 3)|

Notes 1: Do not write any data to this addresses, because these areas are reserved.
2: This area is reserved in the mask ROM version.
3: This area is on the ROM in the mask ROM version.

Fig. 10 Memory map of special function register (SFR)
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Direction Registers

The 1/0O ports PO—-P8 have direction registers which determine the
input/output direction of each individual pin. Each bit in a direction
register corresponds to one pin, each pin can be set to be input port
or output port.

When “0” is written to the bit corresponding to a pin, that pin be-
comes an input pin. When “1” is written to that bit, that pin becomes
an output pin.

If data is read from a pin set to output, the value of the port output
latch is read, not the value of the pin itself. Pins set to input are float-
ing. If a pin set to input is written to, only the port output latch is
written to and the pin remains floating.

Slew Rate Control

By setting bits 0 to 5 of the port control register (address 001016) to
“1”, slew rate control is enabled. VIHL or CMOS level can be used as
a port P2 input level; CMOS or TTL level can be used as an input
level of master CPU bus interface.

Pull-up Control

By setting the port P2 pull-up control register (address 001216), pull-
up of each pin of port P2 can be controlled with a program.
However, the contents of port P2 pull-up control register do not affect
ports programmed as the output ports but as the input ports.

Port control register (address 001016)

LTI e

Port PO to P3 slew rate control bit (Note 1)
0: Disabled
1: Enabled

Port P4 slew rate control bit (Note 1)
0: Disabled
1: Enabled

Port P5 slew rate control bit (Note 1)
0: Disabled
1: Enabled

Port P6 slew rate control bit (Note 1)
0: Disabled
1: Enabled

Port P7 slew rate control bit (Note 1)
0: Disabled
1: Enabled

Port P8 slew rate control bit (Note 1)
0: Disabled
1: Enabled

Port P2 input level select bit
0: Reduced VIHL level input (Note 2)
1: CMOS level input

Master CPU bus input level select bit
0: CMOS level input
1: TTLlevel input

Port P2 pull-up control register
(address 001216) PUP2

Port P20 pull-up control bit
0: Disabled
1: Enabled

Port P21 pull-up control bit
0: Disabled
1: Enabled

Port P22 pull-up control bit
0: Disabled
1: Enabled

Port P23 pull-up control bit
0: Disabled
1: Enabled

Port P24 pull-up control bit
0: Disabled
1: Enabled

Port P25 pull-up control bit
0: Disabled
1: Enabled

Port P26 pull-up control bit
0: Disabled
1: Enabled

Port P27 pull-up control bit
0: Disabled
1: Enabled

Notes 1: The slew rate function can reduce di/dt by modifying an internal
buffer structure.
2: The characteristics of VIHL level is basically the same as that of
TTL level. But, its switching center point is a little higher than
TTL's. Refer to section “Recommended operating conditions”.

Fig. 11 Structure of port control and port P2 pull-up control
registers
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MITSUBISHI MICROCOMPUTERS

7641 Group

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

Table 6 List of I/O port function

Pin Name Input/Output 1/0 format Non-port function Related SFRs Ref. No|
P0Oo/ABo— Port PO Input/Output, CMOS input level Lower address CPU mode register A 1)
PO7/AB7 individual bits | cMOS 3-state output output Port control register
P1o/ABs— Port P1 Higher address
P17/AB15 output
P20/DBo— Port P2 CMOS input level/VIHL Data bus 1/0 CPU mode register A 2)
P27/DB7 input level Port control register

CMOS 3-state output Port P2 pull-up control
register
P30/RDY- Port P3 CMOS input level Control signal I1/0 CPU mode register A 1)
P37/RD__ CMOS 3-state output CPU mode register B
P40/EDMA, Port P4 Port control register (3)
P41/INTo, Control signal 1/0 CPU mode register A (4)
P42/INT1, External interrupt CPU mode register B (%)
P43/CNTRuo, Port control register
P44/CNTR1 Timer X mode register
Timer Y mode register
Interrupt polarity select register
P50/XCIN, Port P5 CMOS input level Timer 1, Timer 2 CPU mode register A (6)
P51/Tout/ CMOS 3-state output output pin Port control register (7
Xcout Sub-clock generat- Clock control register
ing input pin i )
Timer 123 mode register
P52/0BFo, CMOS input level Master CPU bus Data bus buffer control (8)
P53/IBFo, CMOS 3-state output interface 1/0 pin register 0 _ (9)
P54/So, CMOS input level/T