M37207MF-XXXSP/FP, M37207M8-XXXSP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER

MITSUBISHI MICROCOMPUTERS

M37207EFSP/FP

and ON-SCREEN DISPLAY CONTROLLER

DESCRIPTION
The M37207MF-XXXSP/FP and M37207M8-XXXSP are single-chip

microcomputers designed with CMOS silicon gate technology. It is
housed in a 64-pin shrink plastic molded DIP or a 80-pin plastic molded
QFP.

In addition to their simple instruction sets, the ROM, RAM and 1/O
addresses are placed on the same memory map to enable easy pro-
gramming.

The M37207MF-XXXSP/FP has a PWM function and an OSD func-
tion, so it is useful for a channel selection system for TV. The fea-
tures of the M37207EFSP/FP are similar to those of the M37207MF-
XXXSP/FP except that these chips have a built-in PROM which can
be written electrically. The difference between M37207MF-XXXSP/
FP and M37207M8-XXXSP are the ROM size, RAM size, ROM size
for display and kinds of character. Accordingly, the following descrip-
tions will be for the M37207MF-XXXSP/FP unless otherwise noted.

FEATURES
® Number of basic INSITUCIONS ..........coviiiiiiiiiiieee e 71
© MEIMOTY SIZE ...ttt ettt ettt
2011V I 32K bytes (M37207M8-XXXSP)
62K bytes (M37207MF-XXXSP/FP,
M37207EFSP/FP)
[NV 512 bytes (M37207M8-XXXSP)
960 bytes (M37207MF-XXXSP/FP,
M37207EFSP/FP)
ROM correction memory ........cccocceeeevieeene 64 bytes

ROM for display....... 8K bytes (M37207M8-XXXSP)
12K bytes (M37207MF-XXXSP/FP,

e Multi-master 12C-BUS interface ..............ccocvevevene. 1 (3 systems)
e Power dissipation
In high-speed mode ..........ccccooiiiiiiiiiiiii e 165 mw
(at Vcc = 5.5V, 8 MHz oscillation frequency, CRT on)
IN low-speed MOdE ........ccoocuieeiiiiieiiee e 0.33 mW
(at Vcc = 5.5V, 32 kHz oscillation frequency)
e A-D comparator (6-bit resolution) ............ccceeeviieeniinenn. 8 channels
® PWM 0UtpuUL CIFCUIt .....ocveeiiiiiieiceieesiee e 14-bit 01, 8-bit 010
o Interrupt interval determination CirCuit ...........ccoccvevverveiieenenennn. 1
® ROM correction function 32 bytes 02
e CRT display function
Number of display characters ............... 24 characters 0 3 lines
(16 lines maximum)
Kinds of characters .................. 256 kinds (M37207M8-XXXSP)
384 kinds (M37207MF-XXXSP/FP,
M37207EFSP/FP)
Character display area ........ccccoceeeviveeiiiieeniieeenes 12 J 16 dots
Kinds of character Sizes ..........cccoovviiiiiiiiiciiiice 4 kinds

Kinds of character colors (It can be specified by the character)
maximum 15 kinds (R, G, B, I)

Kinds of character background colors (It can be specified by the character)
maximum 7 kinds (R, G, B)

1/2-character unit color specification is possible.

Kinds of raster colors (maximum 15 kinds)

Display position
HOMZONtAl ......coviiiiiic e 64 levels
VertiCal ...ccvvvvieiiiiiecc e 128 levels

Bordering (horizontal and vertical)

Wipe function

M37207EFSP/FP) Scanning line double count mode display is possible.
RAM for display .......cccccevvvinieniiiiieiiee, 144 bytes

e Minimum instruction execution time APPLICATION

........................................ 0.5 s (at 8 MHz oscillation frequency) v
® Power Source VORage .........ocvevverieenieiiiene e 5V+10%
® Subroutine Nesting ........ccccceevverreeiiiiene e 128 levels (Max.)
O INLEITUPLS .oevveeeiiiiiiieee e 15 types, 14 vectors
® B-DIt IMEIS ..ot 6
e Programmable 1/O ports

(Ports PO, P1, P2, P30-P36, P4, P6) ....ccoeeveiiniieiiiiiienieine 47
® Input ports (POrts P70, P71) ...ooiiiiiiiieeiiee e 2
® Output ports (Ports P52—P56) .........ccccueeiiiieiiiiie e 5
® 12 V WithStand POrtS .......cccuiruieiiieiiierie e 10
® LED driVE POITS ..uteeiiiieiieiiiieiie ettt ettt 4
® Serial /O ..oooeeviiiiiiiis 8-bit 01 channel (2 systems)
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

PIN CONFIGURATION (TOP VIEW)

/
OSC1/P70/AD4 —»=[1] [62] -—Vce
OSC2/P71/AD5 <& 2] [63] <-—HsyNe
P36/INT2/AD2 <a»[3] 62] —V/sync
P35/AD1 <[] l61] —=R/P52
P34/INT1 ~a-»[5] [60] —=G/P53
D-A/AD3 <[5 59] —=B/P54
P60/PWMO a7 58] —1/P55/TIM1 OVERFLOW
P61/PWM1 -] [57] —»OUT/P56
P62/PWM2 ~a»[9] [56] <-»P00
P63/PWM3 - [10] == [55] <= P01
PealPWM4 <[] XY [P0
P6s/PWMS <»[Z] O &  [53<»P03
P66/PWM6 e [13] m E [52] <= P04
P67/PWM7 <»[E] (3 ' [5i]<>P0s
P3aTIM3 <>[E 03  [50]<»Pos
P32/TIM2/AD6 -~ [i5] & [@m==ror
P31 <> [17] " 28] <-»P10
P30 -»-[ig S [d=eru
P47/Srov1/PWMS ~-=[19 N [®]==P1
P46/SINI/PWMQ -~ [20] Q[ ==Pi3
P45/SCLK1/SCL1 -a-»=[21] ozo [42] <P 14
P44/SouT1/SDAL e 22| < 23] <»P1s
P43/Srov2/SCL2/AD7 &>~ [3} L [Pl
P42/SiN2/SDA2/ADS - [24 (_/U> [41] -»P17
P41/ScLk2/SCL3/XcouT <= [25 [40] <-»-P20
P40/SouT2/SDA3/XCIN <5 2§] [39] =-»-P21
CNVss —»[27] [35] <»P22
8] [37] --»-pP23
RESET —#-[29] [36] <-»-P24
XIN —[30] [35] <« P25
XouT --—[31] [34] <-»-P2¢
Vss —»[32] [33] <-»p27

Outline 64P4B
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

PIN CONFIGURATION (TOP VIEW)
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M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER

and ON-SCREEN DISPLAY CONTROLLER
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER

and ON-SCREEN DISPLAY CONTROLLER

FUNCTIONS

Parameter

Functions

Number of basic instructions

71

Instruction execution time

0.5 ms (the minimum instruction execution time, at 8 MHz oscillation fre-
quency)

Clock frequency

8 MHz (maximum)

Memory size ROM M37207M8-XXXSP | 32 K bytes
M37207MF-XXXSP/FP, | 64 K bytes
M37207EFSP/FP
RAM | M37207M8-XXXSP | 512 bytes
M37207MF-XXXSP/FP, | 960 bytes
M37207EFSP/FP
ROM correction memory 64 bytes
CRT ROM | M37207M8-XXXSP | 8K bytes
M37207MF-XXXSP/FP, | 12K bytes
M37207EFSP/FP
CRT RAM 144 bytes
Input/Output ports P0O0—PO7 /10 8-bit[0 1 (CMOS input/output structure)

Plo-P17 1/0 8-bit[0 1 (CMOS input/output structure)

P20-P27 1/0 8-bit[0 1 (CMOS input/output structure)

P30, P31 1/0 2-bit0 1 (CMOS input/output structure)

P32—-P36 I/O 5-bit 0 1 (N-channel open-drain output structure, can be used as external
clock input pins, A-D input pins, INT input pins)

P40—P47 /O 8-bit 01 (N-channel open-drain output structure, can be used as serial /O
pins, A-D input pins, PWM output pins, multi-master 12C-BUS interface,
sub-clock I/O pins)

P52-P56 Output 5-bit 0 1 (CMOS output structure, can be used as CRT output pins, an
external clock output pin)

P60-P67 /10 8-bit 0 1 (N-channel open-drain output structure, can be used as PWM
output)

P70, P70 Input 2-bit 01 (can be used as CRT display clock 1/O pins, analog input pins)

Serial I/0

8-bit 1 (2 systems)

Multi-master 12C-BUS interface

1 (3 systems)

A-D comparator

8 channels (6-bit resolution)

PWM output circuit

14-bit 01, 8-bit 010

Timers 8-bit timer 0 6

ROM correction function 32 bytes 02

Subroutine nesting 128 levels (maximum)
1

Interrupt interval determination circuit

Interrupt

External interrupt 02, Internal timer interrupt 0 6, Serial 1/O interrupt (01,
CRT interrupt 01, Multi-master 12C-BUS interface interrupt 01,
f(XIN)/4096 interrupt (01, VSYNC interrupt 01, BRK interrupt 01

Clock generating circuit

2 built-in circuits (externally connected to a ceramic resonator or a quartz-
crystal oscillator)

A MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

FUNCTIONS (continued)

Parameter Functions
Power source voltage 5V+10%
Power dissipation | In high-speed | CRT ON 165 mW typ. (at oscillation frequency f(XIN) = 8 MHz, fosc = 8 MHz)
mode CRT OFF 82.5 mW typ. (at oscillation frequency f(XIN) = 8 MHz)
In low-speed | CRT OFF 0.33 mW typ. (at oscillation frequency fcLk = 32 kHz, f(XIN) = stopped)
mode
In stop mode 1.1 mW (maximum)
Operating temperature range -10°Cto 70 °C
Device structure CMOS silicon gate process
Package M37207MF-XXXSP, M37207M8-XXXSP 64-pin shrink plastic molded DIP
M37207EFSP
M37207MF-XXXFP, M37207EFFP 80-pin plastic molded QFP
Number of display characters 24 characters [13 lines (maximum 16 lines by software)
CRT display Character display area 12 16 dots
function Kinds of M37207M8-XXXSP 256 Kinds
Characters |y 37507MF-XXXSP/FP, | 384 Kinds
M37207EFSP/FP
Kinds of character sizes 4 kinds
Kinds of character colors Maximum 15 kinds (R, G, B, I); can be specified by the character
Display position (horizontal, vertical) 64 levels (horizontal) [0 128 levels (vertical)
MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

PIN DESCRIPTION

Pin Name Input/ Functions
Output

Vvcce, Vss Power source Apply voltage of 5V + 10 % (typical) to Vcc and AVcc, and 0 V to Vss.

CNVss CNVss Connected to Vss.

RESET Reset input Input To enter the reset state, the reset input pin must be kept at a “L” for 2 ms or more (under
normal Vcc conditions).

If more time is needed for the quartz-crystal oscillator to stabilize, this “L” condition should
be maintained for the required time.

XIN Clock input Input This chip has an internal clock generating circuit. To control generating frequency, an
external ceramic resonator or a quartz-crystal oscillator is connected between pins XiN and

XOouT Clock output Output Xourt. If an external clock is used, the clock source should be connected to the XiN pin and
the XourT pin should be left open.

PO0—PO7 110 port PO /0 Port PO is an 8-bit I/O port with direction register allowing each I/O bit to be individually
programmed as input or output. At reset, this port is set to input mode. The output structure
is CMOS output. See notes at end of table for full details of port PO functions.

Plo-P17 1/0 port P1 110 Port P1 is an 8-bit I/0 port and has basically the same functions as port PO. The output
structure is CMOS output.

P20-P27 1/0 port P2 110 Port P2 is an 8-bit I/0 port and has basically the same functions as port PO. The output
structure is CMOS output.

P30, P31 1/0 port P3 110 Ports P30, P31 are 2-bit I/O ports and have basically the same functions as port PO. The
output structure is CMOS output.

P32/TIM2/ 1/0 port P3 110 Ports P32—P36 are 5-bit I/O ports and have basically the same functions as port PO. The

ADS, output structure is N-channel open-drain output.

P33/TIM3, Analog input Input Pins P32, P35, P36 are also used as analog input pins AD6, AD1 and AD2 respectively.

P34/INT1, External clock Input Pins P32, P33 are also used as external clock input pins TIM2, TIM3 respectively.

P35/AD1, input

P36/INT2/ External interrupt Input Pins P34, P36 are also used as external interrupt input pins INT1, INT2.

AD2 input

P4o/Sout2/ 1/0 port P4 lfe} Port P4 is an 8-bit I/0 port and has basically the same functions as port PO. The output

SDAB3/XCIN, structure is N-channel open-drain output.

P41/Scik2/ Serial I/O data 110 Pins P4o, P42, P44, P46 are also used as serial 1/0 data input/output pins Sout2, SN2,

SCL3/ input/output Souti, SIN1 respectively. The output structure is N-channel open-drain output.

XcouT, P42/ [ gerial 110 synchro- 110 Pins P41, P4s are also used as serial I/O synchronous clock input/output pins ScLk2, ScLk1

SIN2ISDA2/ | nous clock input/ respectively.

ADS, output

P4s/SroY2/ Serial I/O receive Output Pins P43, P47 are also used as serial I/0 receive enable signal output pins Srovz, Srovi

SCL2/AD7, enable signal output respectively. The output structure is N-channel open-drain output.

Pas/Souty/ | Multi-master 12C- 10 Pins P40—P4s are also used as SDA3, SCL3, SDA2, SCL2, SDAL, SCL1 respectively

SDAL, BUS interface when multi-master 12C-BUS interface is used. The output structure is N-channel open-

P4s/ScLk1/ drain output.

SCL1, Sub-clock input Input Pin P4o is also used as sub-clock input pin Xcin.

P4e/SINy/ Sub-clock output | Output Pin P41 is also used as sub-clock output pin XcouT. The output structure is N-channel

PWM9, open-drain output.

Ec\;ﬁgm” Analog input Input Pins P42, P43 are also used as analog input pins AD8, AD7 respectively.

PWM output Output Pins P46, P47 are also used as PWM output pins PWM9, PWM8 respectively. The output

structure is N-channel open-drain output.

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

PIN DESCRIPTION (continued)

Input/

Pin Name Functions
Output
R/P52, Output port Output | Ports P52—P56 are 5-bit output ports. The output structure is CMOS output.
GIP53, P5
B/P5a4, CRT output Output | Pins P52—P5e are also used as CRT output pins R, G, B, |, OUT respectively. The output structure
1/P55/TIM1 is CMOS output.
OVERFLOW, Timer 1 overflow | Output | Pin P5s is also used as timer 1 overflow signal output pin TIM1 OVERFLOW. The output structure is
OUT/P56 signal output CMOS output.
P60/PWM- | 1/O port P6 110 Port P6 is an 8-bit I/O port and has basically the same functions as port PO. The output structure is
P67/PWM7 N-channel open-drain output.
PWM output | Output | Pins P60—P67 are also used as PWM output pins PWMO-PWM7. The output structure is CMOS
output.
OSC1/P70/ | Input port P7 Input | Ports P70, P71 are 2-bit input port.
AD4, Clock input Input | Pin P70 is also used as CRT display clock input pin OSC1.
OSC2/P71/ | for CRT
AD5 display
Clock output | Output | Pin P71 is also used as CRT display clock output pin OSC2. The output structure is CMOS output.
for CRT
display
Analog input Input | Pins P70, P71 are also used as analog input pins AD4, AD5 respectively.
HSYNC HsyNC input Input | This is a horizontal synchronous signal input for CRT display.
VSYNC VSYNC input Input | This is a vertical synchronous signal input for CRT display.
f Timing Output | This is a timing output pin. This pin has reset-out output function. The output structure is CMOS
output output.
D-A/AD3 DA output Output | This is an output pin for 14-bit PWM.
Analog input Input | The D-A pin is also used as analog input pin AD3.

Note : As shown in the memory map (Figure 5), port PO is accessed as a memory at address 00COz16 of zero page. Port PO has the port PO
direction register (address 00C116 of zero page) which can be used to program each bit as an input (“0”) or an output (“1”). The pins
programmed as “1” in the direction register are output pins. When pins are programmed as “0,” they are input pins. When pins are
programmed as output pins, the output data are written into the port latch and then output. When data is read from the output pins, the
output pin level is not read but the data of the port latch is read. This allows a previously-output value to be read correctly even if the
output “L” voltage has risen, for example, because a light emitting diode was directly driven. The input pins float, so the values of the pins
can be read. When data is written into the input pin, it is written only into the port latch, while the pin remains in the floating state.

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Data bus

Data bus

Data bus

-
4[ Direction register }
—
-
v |
—4| Port latch }
<
D
g —
777
b
~
I Direction register I—
=

e

Ports POo—P07, P1o—-P17, P20-P27, P30, P31, D-A

Ports P4e, P47, P60—P67

Port latch |

Ports P32—P36, P42—P45

4[ Direction register I

JAY LL

]

Port latch |

Lx LL

O

I

CMOS output

Ports PO0—P07, P10-P17,
P20-P27, P30, P31, D-A

Note : D-A pin is also used as
AD3.

N-channel open-drain output

Ports P46, P47, P60-P67

Note : Each port is also used as
follows:
P46 : SINL/PWM9
P47 : SRDY1/PWM8
P60-P67 : PWMO-PWM7

N-channel open-drain output

Ports P32—P36, P42—P45

Note : Each port is also used as
follows:
P32 : TIM2/AD6
P33: TIM3
P34 :INT1
P3s5: AD1
P36 : INT2/AD2
P42 : SIN2/SDA2/AD8
P43 : SRDY2/SCL2/AD7
P44 : SouT1/SDA1
P45 : ScLk1/SCL1

Fig. 1. 1/0 Pin Block Diagram (1)

-~
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SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

HsyNc, VsyNC

Schmidt input

Internal circuit HsYNC, VSYNC

P52-P55, @

CMOS output

TUT (b

Internal circuit ! P52—P55, @

L

Note : Each port is also used as follows:
P52: R

S P53: G

P54: B

P55 : I/TIM1

P56 : OUT

Fig. 2. 1/0 Pin Block Diagram (2)

10
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER

and ON-SCREEN DISPLAY CONTROLLER

FUNCTIONAL DESCRIPTION
Central Processing Unit (CPU)

This microcomputer uses the standard 740 Family instruction set.
Refer to the table of 740 Family addressing modes and machine
instructions or the SERIES 740 <Software> User’'s Manual for de-
tails on the instruction set.

CPU Mode Register

The CPU mode register contains the stack page selection bit and
internal system clock selection bit. The CPU mode register is allo-
cated at address O0FB16.

Machine-resident 740 Family instructions are as follows:
The FST, SLW instruction cannot be used.
The MUL, DIV, WIT and STP instructions can be used.

CPU Mode Register

b7 b6 b5b4b3 b2b1 b0

1] |0]0| CPU mode register (CPUM) (CM) [Address O0FB 16]

P B Name Functions After reset RW
v 4+ 41 4o, 1 Processor mode bits  [b1 bo 0 RIW
[ (CMO, CM1) 0 0: Single-chip mode !
A 0 1: :
1 0: & Not available !
HEEEE 11 |
_______ 2 |Stack page selection |0: 0 page 1 REW
oo bit (CM2) (See note 1) [1: 1 page
A 3 | Fix these bits to “1.” 1 |RW
b ] 4 |Internal system clock |[O: Output is stopped 1 RiwW
output selection bit 1: Internal system '
b (CM4) (See note 2) clock goutput ;
A T — 5 [Xcou drivability 0: LOW drive 1 |RW
P selection bit (CM5) 1. HIGH drive !
b 6 |Main Clock (XIN-XoUT)| o: Oscillating 0 REW
: stop bit 1: Stopped -
5 (CM6) :
S —— 7 |Internal system clock o). x;N—XouT selected 0 [RW
selection bit (high-speed mode)
(CM7) 1: XCIN—XcoUT selected :
(high-speed mode)

Notes 1: This bit is set to “1” after the reset release.
2: The internal system clock @stops at HIGH.

Fig. 3. CPU Mode Register
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER

and ON-SCREEN DISPLAY CONTROLLER

MEMORY
Special Function Register (SFR) Area

The special function register (SFR) area in the zero page contains
control registers such as I/O ports and timers.

RAM

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

ROM

ROM is used for storing user programs as well as the interrupt vector
area.

RAM for Display

RAM for display is used for specifying the character codes and col-
ors to display.

ROM for Display

ROM for display is used for storing character data.

Interrupt Vector Area
The interrupt vector area contains reset and interrupt vectors.

Zero Page
The 256 bytes from addresses 000016 to O0FF16 are called the zero

page area. The internal RAM and the special function registers (SFR)
are allocated to this area.

The zero page addressing mode can be used to specify memory and
register addresses in the zero page area. Access to this area with
only 2 bytes is possible in the zero page addressing mode.

Special Page

The 256 bytes from addresses FF0016 to FFFF16 are called the spe-
cial page area. The special page addressing mode can be used to
specify memory addresses in the special page area. Access to this
area with only 2 bytes is possible in the special page addressing
mode.

ROM Correction Memory (RAM)

This is used as the program area for ROM correction.

{ { 000016 1000016
/ / ROM
RAM RAM  ~00CO1s Zero page for display
(960 bytes) (512 bytes) SFR area ROM (8 K bytes)
for M37207MF  for M37207M8 0Q0FF16 for display for M37207M8
\{ \{ (12 K bytes)
01FF16 for M37207MF 11FFF16
Not used
020416 ) st 12FFF16
021B16 page register
Not used
02Co6— |-
02FF ROM correction memory (64 bytes)
0300 ol TR Block 1: addresses 02C0 16 to 02DF16
16 Block 2: addresses 02E0 16 to 02FF16
033F16
04FF1e
RAM Not used
for display 060016 Not used
(144 bytes) 06D716
(See note) Not used
080016
ROM ROM 800016
(62 K bytes) (32 K bytes)
for M37207MF | for M37207M8
FFO016
FFDE16 i
Interrupt vector area SpeCIaI page
FFFF16 1FFFF16
Note: Refer to Table 9. Contents of CRT display RAM.

Fig. 4. Memory Map
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CO016
Clis
C216
C316
C41e
C516
Cb616
C716
C816
C916
CA16
CBu1se
CCis
CD1s
CE1s
CF16
D016
D1lis
D216
D316
D41e
D516
D616
D716
D816
D916
DA1s
DBu1e
DCis
DD1ise
DEis
DFi6

Address

Register

Port PO (PO)

Port PO direction register (D0)

Port P1 (P1)

Port P1 direction register (D1)

Port P2 (P2)

Port P2 direction register (D2)

Port P3 (P3)

Port P3 direction register (D3)

Port P4 (P4)

Port P4 direction register (D4)

Port P5 (P5)

Port P5 control register (D5)

Port P6 (P6)

Port P6 direction register (D6)
DA-H register (DA-H)

DA-L register (DA-L)

PWMO register (PWMO)

PWM1 register (PWM1)

PWM2 register (PWM2)

PWMS register (PWM3)

PWM4 register (PWM4)

PWM output control register 1 (PW)
PWM output control register 2 (PN)
Interrupt interval determination register (??)

Interrupt interval determination control register (RE)

12C data shift register (S0)
12C address register (SOD)
12C status register (S1)

12C control register (S1D)

12C clock control register (S2)
Serial /0 mode register (SM)
Serial I/O regsiter (SI10)

m SFR Area (addresses CO16 to DF16)

< Bit allocation>

D:} ..
Function bit
=t

[]:
[0]:

;

No function bit

Fix this bit to “0”
(do not write “1")

Fix this bit to “1”
(do not write “0")

Bit all ion
b7 t allocatio

bo

<State immediately after reset>
Izl 1 “0” immediately after reset

. “1” immediately after reset

: Undefined immediately
after reset

b7State immediately after resetbO

?

0016

?

0016

?

0016

o[2]2]2]2]2]2]~

0016

?

?

0[2]2]2]2]2]2]>

0016

?

0016

?

olo[2]2]2]2]2]>

?

SN VN V)

PW7|PW6|PWS5PW4|PW3|PW2

PW1

PWO

0016

PN4 ] PN3|PN2

PN1

PNO

0016

RE5 [RE4|RE3|RE2

RE1

REO

0016

D7 | D6 | D5 | D4 | D3 | D2

D1

DO

SADG6|SAD5 |SAD4 SAD3|SAD2 |SAD1

SADO

RBW

0016

MST|TRX | BB | PIN| AL |AAS

ADO

LRB

ololo]1]lo]o]o]~

BSEL1|BSELO 1SOE||JT ALS| Eso|BC2

BC1

BCO

0016

AcK | AR [PAST 1eeralecralccre

CCR1

CCRO

0016

BIT |MODE
SMGEMS 0 [sm3[sm2

SM1

SMO

0016

Fig. 5. Memory Map of Special Function Register (SFR)
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and ON-SCREEN DISPLAY CONTROLLER

m SFR Area (addresses EO16 to FF16)

<Bit allocation> < State immediately after reset >
|:| : . ) @ 1 “0” immediately after reset
}Functlon bit
: 1 “1” immediately after reset
I:I - No function bit : Undefined immediately
[0] : Fix this bit to “0" after reset
(do not write “1")
- Fix this bit to “1”
(do not write “0")
Address Register Bit allocation State immediately after reset
b7 b0 b7 b0
EO16 Horizontal register (HR) 0 HR5| HR4| HR3| HR2|HR1 |HRO 0016
Elis Vertical register 1 (CV1) cvis|cvis|cvidlevasfevizievatfeviol [ O [ 2 | 2 | 2 | 2 | 2| 2 | 2
E216 vertical register 2 (CV2) cvze|cvas(cvaalevesjovaefevailevzo| | O [ 2 [ 2 | 2 [ 2 | 2| 2 | 2
E316 Vertical register 3 (CV3) cvas|cvascvadlcvas|cvazfevailevao | O [ 2 [ 2 | 2 [ 2 | 2| 2| 2
E416 character size register (CS) Ccs7 Cs31|cs30|cs21(cs20|cs1i{cs1o| [ O Ol ? 2121?21?22
E516 Border selection register (MD) MD31MD30MD21MD20jvD11MDI0l [ O | O | 2 | 2| ?2 | 2| ? | ?
E616 Color register 0 (CO0) CO07|c006|Cc005|c004{Cc003|c002| cO01cO00 0016
E716 Color register 1 (CO1) co17|co1e|co1s|co14|cois|co12 coilcoir 0016
E816 Color register 2 (CO2) CO27|c026|Cc025|c024[Cc023|c022| co21|c022 0016
E916 Color register 3 (CO3) CO37|C036/CO35|C0O34/CO33|C0O32| CO31CO33 0016
EA16 CRT control register 1 (CC) 0 |cce |ces|ce4|ces|ccz|cct|cco 0016
EB16 Display block counter (CBC) 0016
EC16 CRT port control register (CRTP) BI|G|R| I RIGIB [VSYC |HSYC 0016
EDi6 Wipe mode register (SL) SL6 |SL5 | SL4 [SL3 |SL2 |SL1 [SLo 0016
EE16 Wipe start register (?7?) 0016
EF16 A-D control register 1 (ADM) | | pow] |owdovpond [0 ] 0J0]2]0]0]0]0
FO16 Timer 1 (TM1) FFis
Flie Timer2 (TM2) 0716
F216 Timer 3 (TM3) FFie
F316 Timer 4 (TM4) 0716
F416 Timer mode register 1 (TMR1) [[MR17[MR16[TMR1S|TMRI4TMRI3TMR12 TMRL1{TMR10 0016
F516 Timer mode register 2 (TMR2)  [[MR27[TMR26[TMR25|TMR24TMR23[TMR22{TMR21{TMR20 0016
F6i6 PWMS5 register (PWM5) ?
F716 PWM6 register (PWM6) ?
F816 PWM?7 register (PWM7) ?
F916 PWMS register (PWM8) ?
FA16 PWM9 register (PWM9) ?
FB16 CPU mode register (CPUM)  [CM7|cM6|Ccms| 1 | 1 |cM2) O | 0| O loj1]1][2]1]0]0
FCis Interrupt request register 1 (IREQ1) IICR VSCR|CRTR[TM4R|TM3R[TM2R[TM1R 0016
FD16 Interrupt request register 2 (IREQ2) 0 [TMS6R[MSR S1R|IT2R|ITIR 0016
FE16 Interrupt control register 1 ICON1) IICE |VSCE|CRTE[TMAE[TM3E|TM2E[TM1E 0016
FF16 Interrupt control register 2 (ICON2) ~ [T¥56c] Q [TMS6E|MSE| Q |SIE |IT2E |IT1E 0016

Fig. 6. Memory Map of Special Function Register (SFR)
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M37207MF-XXXSP/FP, M37207M8-XXXSP
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m SFR Area (addresses 20416 to 21B1s)

<Bit allocation> <State immediately after reset>

:

|:| : No function bit

El : “0” immediately after reset
}Function bit

: “1” immediately after reset

: Undefined immediately
[0] : Fix this bit to 0" after reset
(do not write “1”)

 Fix this bit to “1”

(do not write “0")

Address Register Bit allocation State immediately after reset
b7 b0 b7 b0

20416 Timer 5 (T5) 0016

20516 Timer 6 (T6) 0016

20616 Port control register (P7D) poa] _ [prozfere]pro] [0 JOo JOJ 0] OO 2] 2
20716 Serial I/O control register (SIC) | sic7|sics| sics | sica| sic3|sic2| sici] sico 0016

20816 CRT control register 2 (CBR) CBR1|CBRO 0016

20916 CRT clock selection register (OP) 0 opr1ora 0016

20A16 A-D control register (ADC) acs [ancalancsfancafancianco| [ 0 [0 [ 2 [ 2 | 2 2] 2 [ 2
20B16 Timer mode register (TMR3) TMR3 0016

20Cz1e 2

20D16 ?

20E16 2

20F16 ?

21016 ?

21116 ?

21216 ?

21316 ?

21416 ?

21516 ?

21616 ?

21716 ROM correction address 1 (high-order) 0016

21816 ROM correction address 1 (low-order) 0016

21916 ROM correction address 2 (high-order) 0016

21A16 ROM correction address 2 (low-order) 0016

21B16 ROM correction enable register (RCR) | | | | 0 | 0 |RC]JRCO ? | ? | ? | ? | 0 | 0 | 0 | 0

Fig. 7. Memory Map of 2 Page Register
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<Bit allocation> <State immediately after reset>
|:| : EI 1 “0” immediately after reset
:

I:I - No function bit : Undefined immediately

[0] : Fix this bit to ‘0" after reset
(do not write “1”)

 Fix this bit to “1”

(do not write “0”)

}Function bit
1 “1” immediately after reset

Register Bit allocation State immediately after reset

b7 b0 b7 b

Processor status register (PS) N|V|T|B|D|I|Z|C ?|?|?|?|?|l|?|?
Program counter (PCH) Contents of address FFFF16
Program counter (PCL) Contents of address FFFE 16

Fig. 8. Internal State of Processor Status Register and Program Counter at Reset
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INTERRUPTS

Interrupts can be caused by 15 different sources consisting of 3 ex-

ternal, 10 internal, 1 software, and reset. Interrupts are vectored in-

terrupts with priorities as shown in Table 1. Reset is also included in

the table because its operation is similar to an interrupt.

When an interrupt is accepted,

(1) The contents of the program counter and processor status
register are automatically stored into the stack.

(2) The interrupt disable flag I is set to “1” and the corresponding
interrupt request bit is set to “0.”

(3) The jump destination address stored in the vector address enters
the program counter.

Other interrupts are disabled when the interrupt disable flag is set to

wq

All interrupts except the BRK instruction interrupt have an interrupt

request bit and an interrupt enable bit. The interrupt request bits are

in interrupt request registers 1 and 2 and the interrupt enable bits are

in interrupt control registers 1 and 2. Figures 10 to 13 show the inter-

rupt-related registers.

Interrupts other than the BRK instruction interrupt and reset are ac-

cepted when the interrupt enable bit is “1,” interrupt request bit is “1,”

and the interrupt disable flag is “0.” The interrupt request bit can be

set to “0” by a program, but not set to “1.” The interrupt enable bit can

be set to “0” and “1” by a program.

Reset is treated as a non-maskable interrupt with the highest priority.

Figure 9 shows interrupt control.

Table 1. Interrupt Vector Addresses and Priority

Interrupt Causes
(1) VsyNc and CRT interrupts
The VsyNC interrupt is an interrupt request synchronized with
the vertical sync signal.
The CRT interrupt occurs after character block display to the CRT
is completed.
INT1, INT2 interrupts
With an external interrupt input, the system detects that the level
of a pin changes from “L” to “H” or from “H” to “L,” and generates
an interrupt request. The input active edge can be selected by
bits 3 and 4 of the interrupt interval determination control register
(address 00D816) : when this bit is “0,” a change from “L” to “H” is
detected; when it is “1,” a change from “H” to “L” is detected.
Note that all bits are cleared to “0” at reset.
(3) Timer 1, 2, 3 and 4 interrupts
An interrupt is generated by an overflow of timer 1, 2, 3 or 4.
(4) Serial /O interrupt
This is an interrupt request from the clock synchronous serial
I/O function.

@

~

Interrupt Source Priority Vector Addresses Remarks
Reset FFFF16, FFFE16 Non-maskable
CRT interrupt 2 FFFD16, FFFC16
INT1 interrupt 3 FFFB16, FFFA16 Active edge selectable
INT2 interrupt 4 FFF916, FFF816 Active edge selectable
Timer 4 interrupt 5 FFF716, FFF616
f(XiN)/4096 interrupt 6 FFF516, FFF416
VSYNC interrupt 7 FFF316, FFF216 Active edge selectable
Timer 3 interrupt 8 FFF116, FFFO16
Timer 2 interrupt 9 FFEF16, FFEE16
Timer 1 interrupt 10 FFED16, FFEC16
Serial I/O interrupt 11 FFEB16, FFEA16
Multi-master 12C-BUS interface interrupt 12 FFE716, FFE616
Timer 5 - 6 interrupt 13 FFE316, FFE216 Source switch by software (See note)
BRK instruction interrupt 14 FFDF16, FFDE16 Non-maskable (software interrupt)

Note : Switching a source during a program causes an unnecessary interrupt. Therefore, set a source at initializing of program.
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(5) f(XIN)/4096 interrupt
This interrupt occurs regularly with a f(XIN)/4096 period. Set bit 0
of the PWM output control register 1 to “0.”

(6) Multi-master 12C-BUS interface interrupt
This is an interrupt request related to the multi-master 12C-BUS
interface.

(7) Timer 5 - 6 interrupt
An interrupt is generated by an overflow of timer 5 or 6. Their
priorities are same, and can be switched by software.

(8) BRK instruction interrupt
This software interrupt has the least significant priority. It does
not have a corresponding interrupt enable bit, and it is not af-
fected by the interrupt disable flag | (non-maskable).

Interrupt request bit
Interrupt enable bit

Interrupt disable flag |

BRK instruction
Reset

Interrupt request

Fig. 9. Interrupt Control
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Interrupt Request Regist

erl

b7 b6 b5b4b3 b2b1 b0

Interrupt request register 1 (IREQ1) [Address 00FC 16]

B Name Functions After reset| R W
oo 1] 0 [Timer 1 interrupt 0 : No interrupt request issued 0 |RrR:O
A N request bit  (TM1R) [ 1: Interrupt request issued :
v 1 [Timer 2 interrupt 0: No interrupt request issued 0 R:O
I request bit  (TM2R) [ 1: Interrupt request issued '
b 2 |Timer 3 interrupt 0 : No interrupt request issued 0 R:0O
request bit  (TM3R) | 1: Interrupt request issued !
L] 3 [Timer 4 interrupt 0: No interrupt request issued 0 R a
o request bit  (TM4R) [ 1:Interrupt request issued :
A R 4 |CRT interrupt 0: No interrupt request issued 0 R:O
o request bit (CRTR) | 1:Interrupt request issued ,
o] 5 |VsyNc interrupt 0: No interrupt request issued 0 R O
request bit  (VSCR) | 1: Interrupt request issued '
A 6 |Multi-master 12C-BUS | 0: No interrupt request issued 0 R:O
: interface interrupt 1: Interrupt request issued
request bit  (IICR) '
o 7 | Nothing is assigned. This bit is a write disable bit. 0 Ri—
When this bit is read out, the value is “0.” :
Fig. 10. Interrupt Request Register 1
Interrupt Request Register 2
b7b6 b5b4b3 b2b1 b0
|0 | Interrupt request register 2 (IREQ2) [Address 00FD 16]
LB Name Functions After reset| R W
© 1 1 1 i 1 1] 0 |INT1interrupt 0: No interrupt request issued 0 R:O
A request bit (ITIR) 1 : Interrupt request issued :
T INT2 interrupt 0: No interrupt request issued 0 R:DO
o request bit (IT2R) 1: Interrupt request issued ;
oo 2 |Serial I/O interrupt 0 : No interrupt request issued 0 |R!O
request bit (SIR) 1 : Interrupt request issued
R 3,6 | Nothing is assigned. These bits are write disable bits. 0 Ri—
: b When these bits are read out, the values are “0.” '
o] 4 |f(XiN)/4096 interrupt | 0 : No interrupt request issued 0 R: DO
: 1 request bit (MSR) 1: Interrupt request issued ;
1 B EEEEEEEEEEEEE 5 [Timer 5«6 interrupt | 0: No interrupt request issued 0 |RiID
request bit (TM56R) | 1: Interrupt request issued :
B EREEEEEEEEE 7 |Fix this bit to “0.” 0 |RW

0: “0” can be set by software, but “1” cannot be set.

Fig. 11. Interrupt Request Register 2
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Interrupt Control Register 1

b7b6 b5b4b3 b2b1b0

Interrupt control register 1 (ICON1) [Address O0FEz16]

) Name Functions After reset RW
v 0 | 0 |Timer 1interrupt 0 : Interrupt disabled 0 R:W
o enable bit (TM1E) 1 : Interrupt enabled :
b 0 4 1] 1 |Timer 2 interrupt 0 Interrupt disabled 0 R:W
enable bit (TM2E) 1: Interrupt enabled :
AR R 2 |Timer 3 interrupt 0 Interrupt disabled 0 |RiW
enable bit (TM3E) 1 : Interrupt enabled ;
A 3 | Timer 4 interrupt 0: Interrupt disabled 0 |RW
oo enable bit (TMA4E) 1 : Interrupt enabled '
oo ] 4 | CRT interrupt enable 0 : Interrupt disabled 0 |RW
bit (CRTE) 1: Interrupt enabled :
o 5 | VsSYNcC interrupt enable | 0: Interrupt disabled 0 R:wW
bit (VSCE) 1: Interrupt enabled
A S — 6 |Multi-master 12C-BUS | 0: Interrupt disabled 0 [Riw
interface interrupt 1 Interrupt enabled '
! enable bit (IICE)
””””””””””” 7 | Nothing is assigned. This bit is a write disable 0 |Ri—
bit. When this bit is read out, the value is “0.” '

Fig. 12. Interrupt Control Register 1

Interrupt Control Register 2

b7b6 b5 b4 b3 b2 b1 b0
[_fof | o]

| | | Interrupt control register 2 (ICON2) [Address 00FF16]

B Name Functions After reset| R W
© .1 0 11 1] 0 [INTLinterrupt 0: Interrupt disabled 0 [RIW
A enable bit (IT1E) 1 : Interrupt enabled :
b b 1] 1 |INT2interrupt enable 0 Interrupt disabled 0 R:W
oo bit (IT2E) 1 : Interrupt enabled !
oo 2 | Serial I/O interrupt 0 : Interrupt disabled 0 RIW
SRR enable bit (SIE) 1 : Interrupt enabled ;
o 3, 6| Fix these bits to “0.” 0 |RIW
L] 4 |f(XIN)/4096 interrupt 0 : Interrupt disabled 0 R W
enable bit (MSE) 1: Interrupt enabled '
] 5 | Timer 5 « 6 interrupt 0 : Interrupt disabled 0 R:W
! enable bit (TM56E) 1 Interrupt enabled :
] 7 |Timer 5 ¢ 6 interrupt 0:Timer5 0 |RW
switch bit (TM56C) 1:Timer 6

Fig. 13. Interrupt Control Register 2
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TIMERS

The M37267M6-XXXSP has 6 timers: timer 1, timer 2, timer 3, timer
4, timer 5 and timer 6. All timers are 8-bit timers with the 8-bit timer
latch. The timer block diagram is shown in Figure 17 .

0.

All of the timers count down and their divide ratio is 1/(n+1), where n
is the value of timer latch. By writing a count value to the correspond-
ing timer latch (addresses 00F016 to 00F316 : timers 1 to 4, addresses
020C16 and 020D16 : timers 5 and 6), the value is also set to a timer,
simultaneously.

The count value is decremented by 1. The timer interrupt request bit
is set to “1” by a timer overflow at the next count pulse after the count
value reaches “0016.”

(1) Timer 1

Timer 1 can select one of the following count sources:

e f(XIN)/16 or f(XCIN)/16

® f(XIN)/4096 or f(XCIN)/4096

e f(XCIN)

e External clock from the TIM2 pin

The count source of timer 1 is selected by setting bits 5 and 0 of
timer mode register 1 (address 00F416). Either f(XIN) or f(XCIN) is
selected by bit 7 of the CPU mode register.

Timer 1 interrupt request occurs at timer 1 overflow.

(2) Timer 2

Timer 2 can select one of the following count sources:

e f(XIN)/16 or f(XCIN)/16

® Timer 1 overflow signal

e External clock from the TIM2 pin

The count source of timer 2 is selected by setting bits 4 and 1 of
timer mode register 1 (address 00F416). Either f(XIN) or f(XCIN) is
selected by bit 7 of the CPU mode register. When timer 1 overflow
signal is a count source for timer 2, timer 1 functions as an 8-bit
prescaler.

Timer 2 interrupt request occurs at timer 2 overflow.

(3) Timer 3

Timer 3 can select one of the following count sources:

e f(XIN)/16 or f(XCIN)/16

e External clock from the TIM3 pin

The count source of timer 3 is selected by setting bit 0 of timer mode
register 2 (address 00F516). Either f(XIN) or f(XCIN) is selected by bit
7 of the CPU mode register.

Timer 3 interrupt request occurs at timer 3 overflow.

(4) Timer 4

Timer 4 can select one of the following count sources:

e f(XIN)/16 or f(XCIN)/16

o f(XIN)/2 or f(XCIN)/2

e Timer 3 overflow signal

The count source of timer 3 is selected by setting bits 1 and 4 of
timer mode register 2 (address 00F516). Either f(XIN) or f(XCIN) is
selected by bit 7 of the CPU mode register. When timer 3 overflow
signal is a count source for timer 4, the timer 3 functions as an 8-bit
prescaler.

Timer 4 interrupt request occurs at timer 4 overflow.

(5) Timer 5

Timer 5 can select one of the following count sources:

e f(XIN)/16 or f(XCIN)/16

e f(XCIN)

e Timer 4 overflow signal

The count source of timer 3 is selected by setting bit 6 of timer mode
register 1 (address 00F416) and bit 7 of timer mode register 2 (ad-
dress 00F516). Either f(XIN) or f(XCIN) is selected by bit 7 of the CPU
mode register.

Timer 5 interrupt request occurs at timer 5 overflow.

(6) Timer 6

Timer 6 can select one of the following count sources:

e f(XIN)/16 or f(XCIN)/16

e Timer 5 overflow signal

The count source of timer 6 is selected by setting bit 7 of timer mode
register 1 (address 00F416). Either f(XIN) or f(XCIN) is selected by bit
7 of the CPU mode register. When timer 5 overflow signal is a count
source for timer 6, timer 5 functions as an 8-bit prescaler.

Timer 6 interrupt request occurs at timer 6 overflow.

At reset, timers 3 and 4 are connected by hardware and “FF16” is

automatically set in timer 3; “0716" in timer 4. The f(XIN)2/16 is se-

lected as the timer 3 count source. The internal reset is released by

timer 4 overflow in this state and the internal clock is connected.

At execution of the STP instruction, timers 3 and 4 are connected by

hardware and “FF16” is automatically set in timer 3; “0716” in timer 4.

However, the f(XIN)Z/16 is not selected as the timer 3 count source.

So set bit 0 of timer mode register 2 (address 00F516) to “0” before

execution of the STP instruction (f(XIN)©/16 is selected as

timer 3 count source). The internal STP state is released by timer 4

overflow in this state and the internal clock is connected.

As a result of the above procedure, the program can start under a

stable clock.

0: When bit 7 of the CPU mode register (CM7) is “1,” f(XIN) be-
comes f(XCIN).

The timer-related registers is shown in Figures 14 to 16.
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Timer Mode Regqister 1

b7 b6 b5b4 b3 b2 b1 b0

| Timer mode register 1 (TMR1) [Address 00F416]

B Name

Functions After resef]

RIW

0 |[Timer 1 count source

b5 b0 0

source selection bit
(TMR17)

1: Timer 5 overflow

R selection bit 1 0 0: f(XIN)/16 or f(XCIN)/16 (See note) ;
b (TMR10, TMR15) 0 1: f(XIN)/4096 or f(XCIN)/4096 (See note) !
1 0:f(XcN)
1 1:External clock from TIM2 pin
A 1 |Timer 2 count source | 0: Count source selected by bit 4 of TM1 0 R W
selection bit 1 1: External clock from TIM2 pin
b (TMR11) ;
] 2 Timer‘l count 0: Count start 0 R W
; ; b stop bit (TMR12) 1: Count stop ;
A . 3 |Timer 2 countstop | 0: Count start 0o |rRwW
bit (TMR13) 1: Count stop 1
R — 4 |Timer 2 count source | 0: f(XIN)/16 or f(XCIN)/16 (See note) 0 |RiW
Do selection bit 2 1: Timer 1 overflow 3
P (TMR14) ;
b Lo 6 | Timer 5 count source 0: Timer 2 overflow 0o |rRiw
selection bit 2 (TMR16) 1: Timer 4 overflow
777777777777777777777 7 |Timer 6 internal count | 0: f(XIN)/16 or f(XCIN)/16 (See note) 0 R W

Note: Either f(XIN) or f(XCIN) is selected by bit 7 of the CPU mode register.

Fig. 14. Timer Mode Register 1

Timer Mode Register 2

b7 b6 bSb4 b3 b2bl1 b0

| Timer mode register 2 (TMR2) [Address 00F516]

N - Name Functions After reset| R | W
poroporr i1 i) 0 [Timer3countsource |0:f(XIN)16 or f(XCIN)/16 (See note) 0 |Riw,
selection bit (TMR20) |1 : External clock from TIM3 pin
—_— 1 |Timer 4 count source |0 : Timer 3 overflow signal 0 R W
P selection bit 2 1:f(XIN)/16 or f(XCIN)/16 (See note) |
BEREE (TMR21) s
— 2 |Timer 3 count 0: Count start 0 R W
R stop bit (TMR22) 1: Count stop 1
oo ] 3 | Timer 4 count stop bit | 0: Count start 0o |riw
(TMR23) 1: Count stop f
R 4 | Timer 4 count source | 0: Count source selected by bit 1 0 RiW
oo selection bit 1 of TMR2 :
P (TMR24) 1: f(XIN)/2 or f(XCIN)/2 (See note)
T EnRREEEEe 5 [Timer 5 count stop bit | 0: Count start 0 RIW
(TMR25) 1: Count stop
R EEEEREEEEEEe 6 |Timer 6 count stop bit | 0: Count start 0 |RIW
(TMR26) 1: Count stop
D ELECECEEEREEEREES 7 |Timer 5 count source [ 0: Count source selected by bit 0 0 R W
selection bit 1 of TMR3
(TMR27) 1: Count source selected by bit 6
of TMR1 '

Note: Either f(XIN) or f(XCIN) is selected by bit 7 of the CPU mode register.

Fig. 15. Timer Mode Register 2
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Timer Mode Register 3

b7 b6 b5b4b3 b2b1 b0
| Timer mode register 3 (TMR3) [Address 020B16]

B Name Functions After reset| R ‘W
v v i r i 1] 0 |Timer 5 count source |0:f(XiN)/16 or f(XCIN)/L6 (See note) 0 |RiW
A selection bit 3 1: f(XcIN)
AR N (TMR30) :
R Nothing is assigned. These bits are write disable bits. 0 Ri—

t? When these bits are read out, the values are “0.” :

Note: Either f(XIN) or f(XCIN) is selected by bit 7 of the CPU mode register.

Fig. 16. Timer Mode Register 3
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XciN O

CM7

W

TMR15

XIN O

Y

Data bus

J—g'_
| Timer 1 latch (8) |
8

]

Timer 1 (8) I

—

8

y

TIM2 o——>[>

TIM3 o——»]}

TMR11
TMR13

p

>
(—8_

| Timer2iatch (8) |
8

]

Timer 2 (8) I

—

8 >

TMR20

.

8
$ ¢ FFi6

| Timer 3 latch(8) |
R

Timer3(8) |

> %—)4 Timer 4 (8) I
TMR24
TMR23 8 -
Y >
- g
8
TMR16 F_
Selection gate : Connected to | Timer 5 latch (8) |
black side at ) ¢
reset.
> M Timer5(8) |
TMR2
TMRL1 : Timer mode register 1 TMR3 'IZMR25 L 8
TMR2 : Timer mode register 2 0 >
TMRS3 : Timer mode register 3 3

CM : CPU mode register

Notes 1: HIGH pulse width of external clock inputs TIM2 and TIM3 needs 4 machine cycles or more.
2: When the external clock source is selected, timers 1, 2, and 3 are counted at a rising edge of input signal.
3: In the stop mode or the wait mode, external clock inputs TIM2 and TIM3 cannot be used.

TMR22 L 8 -
8
TMR21 ( i o7

[ Timer 4latch (8) |

k]

TMR17 71
TMR26

L >0 > > >

]

[ Timer6 latch (8) |

"y

Timer 6 (8)

F— >

Timer 1
interrupt request

Timer 2
interrupt request

Reset
STP instruction

T

Timer 3
interrupt request

Timer 4
interrupt request

Timer 5
interrupt request

Timer 6
interrupt request

Fig. 17. Timer Block Diagram
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SERIAL I/O

This microcomputer has a built-in serial I/O which can either transmit
or receive 8-bit data serially in clock synchronous mode.

The serial I/0 block diagram is shown in Figure 18. The synchronous
clock 1/0 pin (ScLk), and data I/O pins (SouT, SIN), receive enable
signal output pin (Sroby) also function as port P4.

Bit 2 of the serial I/O mode register (address 00DE16) selects whether
the synchronous clock is supplied internally or externally (from the
pins ScLK1, ScLk2). When an internal clock is selected, bits 1 and 0
select whether f(XIN) or f(XCIN) is divided by 8, 16, 32, or 64. To use
pins for serial I/O, set the corresponding bits of the port P4 direction
register (address 00C916) to “0.”

The operation of the serial I/O is described below. The operation
differs depending on the clock source; external clock or internal clock.

XCIN
Data bus
XINO) Frequency divider
CM7 1/2 [ 1/4 1 1/8 | 1/16 —>
P43 latch O 0  OSM1 Selection gate : Connected to
7 SCL2 CSIO N SM2 } \T \? SMo black side at
Synchronous reset.
5RDY2<>—O(—G—’>7 nror
SM4 SMe A cireuit A
P41 latch
v SCL3 CSIO Serial 110
Scike O——@< - © >| Serial 1/O counter (8) —> interruot request
SM3  SM7 A ' - pLreq
P40 latch
DA3 CSIo SM5: LSB <> MSB
Sout2() @< - ©
SM3 SM7
csIo Y (Note)
SiN2 Serial I/O shift register (8
Ok s ’B»I gister (8) }J
<—SDAZ t g (Address 00DF1e)
P4o latch L
P47 latch
Y WM8
Srov1O—@
sic7 SIC3 CM : CPU mode register
P4s latch SM : Serial I/O mode register
N SCL1 SIC: Serial I/O control register
SckiO—e CSIO : Bit 1 of serial I/O control register
SIC5 SIC4
P44 latch
SDA1
SouttO—e
SIC5 SIC4
SINL
© SIC6
<—PWM9
P4s latch
Note : When the data is set in the serial I/O register (address 00DF 16), the register functions as the serial I/O shift register.

Fig. 18. Serial I/0 Block Diagram
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Internal clock : The Srov signal goes to HIGH during the write cycle
by writing data into the serial I/O register (address 00DD16). After the
write cycle, the Sroy signal goes to “L” (receive enable state). The
SRDY signal goes to “H” at the next falling edge of the transfer clock
for the serial 1/O register.

The serial I/O counter is set to “7” during write cycle into the serial I/
O register (address 00DD16), and transfer clock goes HIGH forcibly.
At each falling edge of the transfer clock after the write cycle, serial
data is output from the Sourt pin. Transfer direction can be selected
by bit 5 of the serial I/O mode register. At each rising edge of the
transfer clock, data is input from the SIN pin and data in the serial I/O
register is shifted 1 bit.

After the transfer clock has counted 8 times, the serial 1/O counter
becomes “0” and the transfer clock stops at HIGH. At this time the
interrupt request bit is set to “1.”

External clock : When an external clock is selected as the clock source,
the interrupt request is set to “1” after the transfer clock has counted
8 counts. However, transfer operation does not stop, so the clock
should be controlled externally. Use the external clock of 1 MHz or
less with a duty cycle of 50%.

The serial I/O timing is shown in Figure 19. When using an external
clock for transfer, the external clock must be held at “H” for initializing
the serial I/0 counter. When switching between an internal clock and
an external clock, do not switch during transfer. Also, be sure to ini-
tialize the serial 1/0 counter after switching.

Notes 1: On programming, note that the serial I/O counter is set by
writing to the serial 1/O register with the bit managing in-
structions such as SEB and CLB.

: When an external clock is used as the synchronous clock,
write transmit data to the serial I/O register when the trans-
fer clock input level is HIGH.

Synchronous clock

Transfer clock

Serial 1/0 register

write signal

(See note)

Serial 1/0 output
Sout

D7/

Serial I/O input
SIN

|
XD3XD4XD5XD6X§
X X XXX

Receive enable
signal SRDY

Note : When an internal clock is selected, the S ouT pin is at

Interrupt request bit is set to “1”

high-impedance after transfer is completed.

Fig. 19. Serial /O Timing (for LSB first)

~
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Serial I/0 Mode Register

b7b6 b5b4b3 b2b1b0
Serial I/0 mode register (SM) [Address 00DE16]

) Name Functions After reset| R {W
P00 010, 1]Internal synchronous | b1 bo 0 R W

[ clock selection bits 0 0: f(XiN)/4 or f(Xcin)/4 :

(SMO, SM1) 0 1:f(XN)/16 or f(XCIN)/16 H

[ T (See note 1) 1 0:f(XIN)/32 or f(XcIN)/32

1 1:(XN)/64 or f(XCIN)/64 :
b 2 | Synchronous clock 0: External clock 0 RiW

o selection bit (SM2) 1: Internal clock H
B AR 3, 7| Ports P4o, P41 b7|b3 |P4o/SouT/ | P41/Scikal 0 R W

b function selection SDAB3/XcIN | SCL3/XcouT

I bits (SM3, SM7) O[0 [ P4 Py :

(See note 2) [0] 1] Sour Scik2 '

o 1 SDA3 SCL3 B
' 777777777777 4, 6| Ports P42, P43 b6|b4 | P42/SIN2/ | P43/Srpy2/ 0 RiwW

1 function selection bits SDA2/AD8 | SCL2/AD7 !

} (SM4, SM6) 1ofo0 P42 P43

! (See note 2) 1 SDA2 H

1011 P42 SRDY?2

! 1 SDA2 SDA2 :
e 5 | Transfer direction 0: LSB first 0 RiW

selection bit (SM5) 1: MSB first :

Notes 1: Either f(XIN) or f(XcIN) is selected by bit 7 of the CPU
mode register.
2: When using ports P4 0—P43 as serial I/0 pins, set bit 1 of
the serial control register to “1.”
Fig. 20. Serial /0 Mode Register
Serial I/0O Control Register
b7b6 b5b4b3 b2b1b0
Serial 1/0 control register (SIC) [Address 0207 16]

Poor B Name Functions After reset| R W
Poip i1 o [inputsignaltosit | csio bo 0 [RiwW

I register selection bit 0 0: Input signal from SN

(SIC0) 0 1 Input signal from S out1 '

[ A A (See note 1)

1 0: Input signal from S in2 :

[ A 1 1:Input signal from Sout2

(See note 1) H
ek Serial I/O pin switch | 0: Sout1,Scik1, SiNt, SROYL 0 RiW

[ bit (CSIO) 1: Sout2,ScLkz, SN2, SRDY2 :
[ T R it 2 |12C-BUS connection 0: SDA2, SCL2, SDA1, SCL1 0 R EW

3 ‘ ‘ ‘ ‘ ports switch bit 1: SDA3, SCL3 H

Lo (SIC2) :
R B, 7| Ports P47 function b7[b3|  P47/Sroyi/PWM8 0 RiW

Lo selection bits 0fd P47 H

(SM3, SM7) 1lo SRoYL H

[ (See note 2) 1 PWM8
Dol 4, 5| Ports P44, P4s b5| b4 |P4a/Souti/ | P4s/Sciki/ 0 RiW

| function selection bits SDA1 SCL1

(SM4, SM6) O P44 P45 :

i (See note 2) 110 [ Souti SCLK1 '

i 1 SDAL SCL1 1
L 6 |Ports P46 function b6 P46/SIN1/PWM9 0 RiwW

selection bits 0 P46 H

(SIC6) 1 PWM9

(See note 2)

1/0 register.

Notes 1: When inputting data from the S out pin, set “FF16” to the serial

2: When using ports P4 4—P47 as serial I/0O pins, set bit 1 of the
serial I/O control register to “0.”

Fig. 21. Serial /O Control Register
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Serial I/0 Common Transmission/Reception Mode

By writing “1” to bit O of the serial I/O control register, signals SIN and
SouT are switched internally to be able to transmit or receive the
serial data.

Figure 22 shows signals on serial I/O common transmission/recep-
tion mode.

Note : When receiving the serial data after writing “FF16” to the serial
I/O register.

ScLk2 Q—.

/-—> Serial I/O shift register (8)

0
CSIO
Sourt2 Oo—F"1
[ o 1
SINZ O “
- 0
o sico
ScLk1 O— csIo
SouT1 O—
o—ro

SIN1

SICO : Bit 0 of seriall/O control register
CSIO : Bit 1 of serial /0 control register

Fig. 22. Signals on Serial /O Common Transmission/Reception Mode
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MULTI-MASTER 12C-BUS INTERFACE Table 2. Multi-master | 2C-BUS Interface Functions
The multi-master 12C-BUS interface is a serial communications cir-
cuit, conforming to the Philips 12C-BUS data transfer format. This

Iltem Function
In conformity with Philips 12C-BUS

interface, offering both arbitration lost detection and a synchronous standard:
functions, is useful for the multi-master serial communications. Format 10-bit addressing format
Figure 23 shows a block diagram of the multi-master 12C-BUS inter- 7-bit addressing format

. . . High-speed clock mode
2
face and Table 2 shows multi-master 1“C-BUS interface functions. Standard clock mode

: . 2. . : 2 -
Thls multi-master | C BUS interface consists of the 1°C gddress reg In conformity with Philips I2C-BUS
ister, the 12C data shift register, the I2C clock control register, the 12C standard:

control register, the 12C status register and other control circuits. c icati d Master transmission
ommunication mode |  \jaster reception

Slave transmission
Slave reception

SCL clock frequency | 16.1 kHz to 400 kHz (at ¢ = 4 MHz)

@: System clock = f(XIN)/2

Note: We are not responsible for any third party’s infringement of
patent rights or other rights attributable to the use of the con-
trol function (bits 6 and 7 of the 12C control register at address
00F916) for connections between the 12C-BUS interface and
ports (SCL1, SCL2, SDA1, SDA2).

b7 12C address register (SOD) po

|SAD6|SAD5|SAD4|SAD3|SAD2|SAD1|SADO|RBW| Interrupt Interrupt
generating [—> request signal
i i i iﬁ l i i i circuit (ICIRQ)
T T T T —
Address comparator
. | 1 1 1 p 1
Serial Noise Data T T T T M T T T
data eliminationf»{ control b7 b0
(SDA) ircuit i T, T LI
circui circuit l<—| 1°C data shift register
1 1 1 1 1 (—‘ b7 ¢ b0
——S0
AL |AAS|ADO|LRB
MST|TRX| BB | PIN
"1 AL T 12C status
|| circuit register (S1)
Internal data bus (
L > BB
circuit
Serial Noise Clock
cock (O] elimination| > control b7 ~7 bo b7 bo

(SCL) circuit circuit ACK %ﬂf ;gﬁg ccra [cers |ccrz |ccri [ccro BSELL |BSELO 1502'; ALS ESO|BCZ|BCl|BCO|
T 12C clock control register (S2) 12C clock control register (S1D)

Clock division |<— System clock (@) Bit counter

Fig. 23. Block Diagram of Multi-master |  2C-BUS Interface
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(1) 12C Data Shift Register

The 12C data shift register (SO : address 00D916) is an 8-bit shift
register to store receive data and write transmit data.

When transmit data is written into this register, it is transferred to the
outside from bit 7 in synchronization with the SCL clock, and each
time one-bit data is output, the data of this register are shifted one bit
to the left. When data is received, it is input to this register from bit 0
in synchronization with the SCL clock, and each time one-bit data is
input, the data of this register are shifted one bit to the left.

The I12C data shift register is in a write enable status only when the
ESO bit of the 12C control register (address 00DC16) is “1.” The bit
counter is reset by a write instruction to the I2C data shift register.
When both the ESO bit and the MST bhit of the 12C status register
(address 00F816) are “1,” the SCL is output by a write instruction to
the 12C data shift register. Reading data from the 12C data shift regis-
ter is always enabled regardless of the ESO bit value.

Note: To write data into the 12C data shift register after setting the
MST bit to “0” (slave mode), keep an interval of 8 machine
cycles or more.

(2) 12C Address Register

The I12C address register (address 00DA16) consists of a 7-bit slave
address and a read/write bit. In the addressing mode, the slave ad-
dress written in this register is compared with the address data to be
received immediately after the START condition are detected.

m Bit 0: Read/Write Bit (RBW)

Not used when comparing addresses, in the 7-bit addressing mode.
In the 10-bit addressing mode, the first address data to be received
is compared with the contents (SAD6 to SADO + RBW) of the 12C
address register.

The RBW bit is cleared to “0” automatically when the stop condition
is detected.

m Bits 1 to 7: Slave Address (SADO-SADG6)

These bits store slave addresses. Regardless of the 7-bit address-
ing mode and the 10-bit addressing mode, the address data trans-
mitted from the master is compared with the contents of these bits.

°C Data Shift Register
b7 b6 b5 b4 b3 b2 bl b0

FC data shift register1(S0) [Address 00D916]

T Name Functions After reset | RiW
Lt i i it i]o|DotoD7 This is an 8-bit shift register to store Indeterminate | R E W
t;) receive data and write transmit data. .

Note: To write data into the 1°C data shift register after setting the MST bit to
“0” (slave mode), keep an interval of 8 machine cycles or more.

Fig. 24. 12C Data Shift Register

|2C Address Register

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | |I2C address register (SOD) [Address 00DA16]

(o8]

Name Functions After reset|R W

1 0 [Read/write bit 0: Read 0 |rR—
(RBW) 1: Write !

1 | Slave address The address data transmitted from 0 R EW
to | (SADO to SAD6) the master is compared with the '
7 contents of these bits. 1

Fig. 25. 12C Address Register
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(3) I2C Clock Control Register

The I12C clock control register (address 00DD1s6) is used to set ACK
control, SCL mode and SCL frequency.

m Bits 0 to 4: SCL Frequency Control Bits (CCR0-CCR4)

These bits control the SCL frequency. Refer to Figure 26.

m Bit 5: SCL Mode Specification Bit (FAST MODE)

This bit specifies the SCL mode. When this bit is set to “0,” the stan-
dard clock mode is set. When the bit is set to “1,” the high-speed
clock mode is set.

m Bit 6: ACK Bit (ACK BIT)

This bit sets the SDA status when an ACK clock"is generated. When
this bit is set to “0,” the ACK return mode is set and SDA goes to
LOW at the occurrence of an ACK clock. When the bit is set to “1,”
the ACK non-return mode is set. The SDA is held in the HIGH status

m Bit 7: ACK Clock Bit (ACK)

This bit specifies a mode of acknowledgment which is an acknowl-
edgment response of data transmission. When this bit is set to “0,”
the no ACK clock mode is set. In this case, no ACK clock occurs
after data transmission. When the bit is set to “1,” the ACK clock
mode is set and the master generates an ACK clock upon comple-
tion of each 1-byte data transmission.The device for transmitting
address data and control data releases the SDA at the occurrence of
an ACK clock (make SDA HIGH) and receives the ACK bit gener-
ated by the data receiving device.

Note: Do not write data into the 12C clock control register during
transmission. If data is written during transmission, the 12C
clock generator is reset, so that data cannot be transmitted

at the occurrence of an ACK clock. normally.

However, when the slave address matches the address data in the

reception of address data at ACK BIT =“0,” the SDA is automatically

made LOW (ACK is returned). If there is a mismatch between the

slave address and the address data, the SDA is automatically made

HIGH (ACK is not returned).

OACK clock: Clock for acknowledgement

I2C Clock Control Register
b7 b6 b5 b4 b3 b2 bl b0
| | | | | I | | | 12C clock control register (S2 : address 00DD16)
R .
T - Name Functions After reset| R 1W
1 1 1 1 1 1 1 1 ]
O A SCL frequency control bits | Setup value of | Standard clock | High speed 0 R :W
o ‘;’ (CCRO to CCR4) CCR4-CCRO mode clock mode :
i : : 0010 02 | Setup disabled | Setup disabled :
Lo 03 Setup disabled 333 H
b 04 Setup disabled| 250 ;
Lo 05 100 400 (See note) .
Coa 06 83.3 166 :
: : : : 500/CCR value | 1000/CCR value :
Con 1D 17.2 345 !
Lo 1E 16.6 33.3 ;
po 1F 16.1 323 .
Lo (at @ =4 MHz, unit : kHz) '
R R 5 [SCL mode 0 : Standard clock mode 0 R'W
[ specification bit 1 : High-speed clock mode !
- (FAST MODE) H
PR 6 [ACK bit 0: ACK is returned. 0 RW
! (ACK BIT) 1: ACK is not returned. .
|
] 7 | ACK clock bit 0: No ACK clock 0 Riw
(ACK) 1: ACK clock H

Note: At 400 kHz in the high-speed clock mode, the duty is as below .
“0” period : “1” period = 3: 2
In the other cases, the duty is as below.
“0" period : “1” period =1: 1

Fig. 26. 12C Clock Control Register
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(4) 1C Control Register

The I12C control register (address 00DC16) controls the data commu-

nication format.

m Bits 0 to 2: Bit Counter (BC0-BC2)

These bits decide the number of bits for the next 1-byte data to be

transmitted. An interrupt request signal occurs immediately after the

number of bits specified with these bits are transmitted.

When a START condition is received, these bits become “0002” and

the address data is always transmitted and received in 8 bits.

m Bit 3: I12C Interface Use Enable Bit (ESO)

This bit enables usage of the multimaster 12C BUS interface. When

this bit is set to “0,” the use disable status is provided, so the SDA

and the SCL become high-impedance. When the bit is set to “1,” use

of the interface is enabled.

When ESO = “0,” the following is performed.

ePIN = “1,” BB = “0” and AL = “0” are set (they are bits of the 12C
status register at address 00F816 ).

e \Writing data to the 12C data shift register (address 00F616) is dis-
abled.

m Bit 4: Data Format Selection Bit (ALS)

This bit decides whether or not to recognize slave addresses. When

this bit is set to “0,” the addressing format is selected, so that ad-

dress data is recognized. When a match is found between a slave

address and address data as a result of comparison or when a gen-

eral call (refer to “(5) 12C Status Register,” bit 1) is received, trans-

mission processing can be performed. When this bit is set to “1,” the

free data format is selected, so that slave addresses are not recog-

nized.

m Bit 5: Addressing Format Selection Bit (10BIT SAD)

This bit selects a slave address specification format. When this bit is

set to “0,” the 7-bit addressing format is selected. In this case, only

the high-order 7 bits (slave address) of the 12C address register (ad-

dress 00F716) are compared with address data. When this bit is set

to “1,” the 10-bit addressing format is selected, all the bits of the 12C

address register are compared with address data.

m Bits 6 and 7: Connection Control Bits between I2C-BUS Interface
and Ports (BSELO, BSEL1)

These bits controls the connection between SCL and ports or SDA

and ports (refer to Figure 28).

’—o/ Teselo SCL1/P4s
Y BSE ) scL2/P4s
seLf———a—~ e CIiC (Note 2)

Multi-master
12C-BUS
interface

O SCL3/P41
o020~ spa1/Pas

1 BSELO
T BSELlo SDA2/P42

2 CIIC (Note 2)
o O SDA3/P4o

Notes 1 : When using multi-master I2C-BUS interface, set bits 3 to

7 of the serial /0O mode register (address 00DEz16) to “1.”

2 : CIIC is bit 2 of the serial I/O control register (address
020716) (refer to Figure 21).

Fig. 27. Connection Port Control by BSELO and BSEL1

I2C Control Register

b7 b6 b5 b4 b3 b2 bl b0

12C control register (S1D : address 00DC 16)

o B Name Functions After reset[ R 1W
L1 0 11 i__i__i] o [Bitcounter b2 bl bo 0 R'W
A to | (Number of transmit/recieve | 0 0 0:8 H
N 2 | bits) 00 1:7 .
N (BCO to BC2) 0 1 0:6 .
o 0 1 1:5 :
o 10 0:4 '
o 10 1:3 :
o 11 0:2 :
HENE E 5
R 3 | 12C-BUS interface use 0 : Disabled 0 RIW
Lo enable bit (ESO) 1: Enabled !
[ 4 | Data format selection bit 0 : Addressing mode 0 RIW
i i i (ALS) 1: Free data format H
i 5 | Addressing format selection | 0 : 7-bit addressing format 0 RIW
- bit (10BIT SAD) 1 : 10-bit addressing format .
. 6, 7 | Connection control bits b7 b6 Connection port (See note) 0 R'W
b between ’C-BUS interface | 0 0: None .
oo and ports 0 1:SCL1, SDA1 \
1 0:SCL2, SDA2 :
1 1:SCL1, SDA1 :
SCL2, SDA2 :

Note: When using ports P11-P14 as 12C-BUS interface, the output structure changes
automatically from CMOS output to N-channel open-drain output.

Fig. 28. 12C Control Register
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(5) I2C Status Register
The I12C status register (address 00DB16) controls the 12C-BUS inter-

face status. The low-order 4 bits are read-only bits and the high-
order 4 bits can be read out and written to.

m Bit 0: Last Receive Bit (LRB)

This bit stores the last bit value of received data and can also be
used for ACK receive confirmation. If ACK is returned when an ACK
clock occurs, the LRB bit is set to “0.” If ACK is not returned, this bit
is setto “1.” Except in the ACK mode, the last bit value of received
data is input. The state of this bit is changed from “1” to “0” by execut-
ing a write instruction to the 12C data shift register (address 00D916).
m Bit 1: General Call Detecting Flag (ADO)

This bit is set to “1” when a general call"whose address data is all “0”
is received in the slave mode. By a general call of the master device,
every slave device receives control data after the general call. The
ADO bit is set to “0” by detecting the STOP condition or START con-
dition.

OGeneral call: The master transmits the general call address “0016”
to all slaves.

m Bit 2: Slave Address Comparison Flag (AAS)

This flag indicates a comparison result of address data.

@ In the slave receive mode, when the 7-bit addressing format is
selected, this bit is set to “1” in one of the following conditions.
eThe address data immediately after occurrence of a START

condition matches the slave address stored in the high-order
7 bits of the 12C address register (address 00DA16).
e A general call is received.

@ In the slave reception mode, when the 10-bit addressing format is
selected, this bit is set to “1” with the following condition.
eWhen the address data is compared with the 12C address

register (8 bits consists of slave address and RBW), the first
bytes match.

® The state of this bit is changed from “1” to “0” by executing a write
instruction to the I2C data shift register (address 00D916).

m Bit 3: Arbitration Lost"”Detecting Flag (AL)

In the master transmission mode, when a device other than the mi-
crocomputer sets the SDA to “L,”, arbitration is judged to have been
lost, so that this bit is set to “1.” At the same time, the TRX bit is set to
“0,” so that immediately after transmission of the byte whose arbitra-
tion was lost is completed, the MST bit is set to “0.” When arbitration
is lost during slave address transmission, the TRX bit is set to “0”
and the reception mode is set. Consequently, it becomes possible to
receive and recognize its own slave address transmitted by another
master device.

O Arbitration lost: The status in which communication as a master is
disabled.

m Bit 4: 12C-BUS Interface Interrupt Request Bit (PIN)

This bit generates an interrupt request signal. Each time 1-byte data

is transmitted, the state of the PIN bit changes from “1” to “0.” At the

same time, an interrupt request signal is sent to the CPU. The PIN bit

is set to “0” in synchronization with a falling edge of the last clock

(including the ACK clock) of an internal clock and an interrupt re-

quest signal occurs in synchronization with a falling edge of the PIN

bit. When the PIN bit is “0,” the SCL is kept in the “0” state and clock

generation is disabled. Figure 30 shows an interrupt request signal

generating timing chart.

The PIN bit is set to “1” in any one of the following conditions.

e Executing a write instruction to the 12C data shift register (address
00F616).

e \When the ESO bit is “0”

® At reset

The conditions in which the PIN bit is set to “0” are shown below:

e Immediately after completion of 1-byte data transmission (includ-
ing when arbitration lost is detected)

e Immediately after completion of 1-byte data reception

e |n the slave reception mode, with ALS = “0” and immediately after
completion of slave address or general call address reception

e |n the slave reception mode, with ALS = “1” and immediately after
completion of address data reception
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m Bit 5: Bus Busy Flag (BB)

This bit indicates the status of use of the bus system. When this bit is

set to “0,” this bus system is not busy and a START condition can be

generated. When this bit is set to “1,” this bus system is busy and the

occurrence of a START condition is disabled by the START condi-

tion duplication prevention function (Note).

This flag can be written by software only in the master transmission

mode. In the other modes, this bit is set to “1” by detecting a START

condition and set to “0” by detecting a STOP condition. When the

ESO bit of the I12C control register (address 00DC16) is “0” and at

reset, the BB flag is kept in the “0” state.

m Bit 6: Communication Mode Specification Bit (transfer direction

specification bit: TRX)

This bit decides the direction of transfer for data communication. When

this bit is “0,” the reception mode is selected and the data of a trans-

mitting device is received. When the bit is “1,” the transmission mode

is selected and address data and control data are output into the

SDA in synchronization with the clock generated on the SCL.

When the ALS bit of the I12C control register (address 00DC16) is “0”

in the slave reception mode is selected, the TRX bit is set to “1”

(transmit) if the least significant bit (R/W bit) of the address data trans-

mitted by the master is “1.” When the ALS bit is “0” and the R/W bit is

“0,” the TRX bit is cleared to “0” (receive).

The TRX bit is cleared to “0” in one of the following conditions.

e When arbitration lost is detected.

e When a STOP condition is detected.

e When occurence of a START condition is disabled by the START
condition duplication prevention function (Note).

e With MST = “0” and when a START condition is detected.

e With MST = “0” and when ACK non-return is detected.

® At reset

m Bit 7: Communication Mode Specification Bit (master/slave speci-
fication bit: MST)

This bit is used for master/slave specification for data communica-

tion. When this bit is “0,” the slave is specified, so that a START

condition and a STOP condition generated by the master are received,

and data communication is performed in synchronization with the

clock generated by the master. When this bit is “1,” the master is

specified and a START condition and a STOP condition are gener-

ated, and also the clocks required for data communication are gen-

erated on the SCL.

The MST bit is cleared to “0” in one of the following conditions.

e Immediately after completion of 1-byte data transmission when ar-
bitration lost is detected

e \When a STOP condition is detected.

e \When occurence of a START condition is disabled by the START
condition duplication preventing function (Note).

® At reset

Note: The START condition duplication prevention function disables
the START condition generation, reset of bit counter reset,
and SCL output, when the following condition is satisfied:

* a START condition is set by another master device.
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I2C Status Register

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | | I2C status register (S1) [Address 00DB16]

B Name Functions After reset|R !

0 | Last receive bit (LRB) 0:Lastbit="0" Indeterminate| R 1 —
(See note) 1:Lasthit="1" :

1 | General call detecting flag 0 : No general call detected 0 R E_
(ADO) (See note) 1: General call detected !

2 | Slave address comparison 0 : Address mismatch 0 R E_
flag (AAS) (See note) 1: Address match '

3 | Arbitration lost detecting flag | O : Not detected 0 RI—
(AL) (See note) 1: Detected .

4 | 12C-BUS interface interrupt 0 : Interrupt request issued 0 —
request bit (PIN) 1: No interrupt request issued :

5 | Bus busy flag (BB) 0: Bus free 0 R W
1: Bus busy :

6, 7 | Communication mode b7 b6 0 R :W
specification bits 0 0: Slave recieve mode :
(TRX, MST) 0 1:Slave transmit mode .
1 0: Master recieve mode ;
1 1:Master transmit mode '

Note : These bits and flags can be read out, but cannnot be written.

Fig. 29. 12C Status Register

SCL |

PIN

[ —

IICIRQ

Fig. 30. Interrupt Request Signal Generation Timing
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(6) START Condition Generation Method
When the ESO bit of the 12C control register (address 00DC1s6) is “1,”

execute a write instruction to the 12C status register (address 00DB16)
to set the MST, TRX and BB bits to “1.” A START condition will then
be generated. After that, the bit counter becomes “0002” and an SCL
for 1 byte is output. The START condition generation timing and BB
bit set timing are different in the standard clock mode and the high-
speed clock mode. Refer to Figure 31 for the START condition gen-
eration timing diagram, and Table 3 for the START condition/STOP
condition generation timing table.

12C status register

write signal

scL | : -

_I;—fstﬁrt]lépf——;fHold time -~

SDA  — _
| L _Set time for

BB flag : BB flag
L Setup - !
L time | 1

Fig. 31. START Condition Generation Timing Diagram

(7) RESTART Condition Generation Method

To generate the RESTART condition, take the following sequence:
@ Set “2016” to the I2C status register (S1).
@ Write a transmit data to the 12C data shift register.
® Set “F016” to the 12C status register (S1) again.
<Example of Setting of RESTART Condition>
I2C status register  ; S1 = 2016
12C data shift register ; SO = transmit data after restart
I2C status register  ; S1 = FO16

(8) STOP Condition Generation Method
When the ESO bit of the I12C control register (address 00DC16) is “1,”

execute a write instruction to the I12C status register (address 00DB16)
for setting the MST bit and the TRX bit to “1” and the BB bit to “0”. A
STOP condition will then be generated. The STOP condition genera-
tion timing and the BB flag reset timing are different in the standard
clock mode and the high-speed clock mode. Refer to Figure 32 for
the STOP condition generation timing diagram, and Table 3 for the
START condition/STOP condition generation timing table.

12C status register

write signal
scL | : -
_,L—fsﬁt]%pf”;fHold time -
SDA 1 B -
. Reset time for
BB flag 1 BBflag

Fig. 32. STOP Condition Generation Timing Diagram

Table 3. START Condition/STOP Condition Generation Timing

Table
Item Standard Clock Mode | High-speed Clock Mode
Setup time 5.0 ps (20 cycles) 2.5 us (10 cycles)
Hold time 5.0 ps (20 cycles) 2.5 us (10 cycles)
Set/reset time
for BB flag 3.0 ps (12 cycles) 1.5 ps (6 cycles)

Note: Absolute time at @ = 4 MHz. The value in parentheses de-
notes the number of @ cycles.

(9) START/STOP Condition Detect Conditions
The START/STOP condition detect conditions are shown in

Figure 33 and Table 4. Only when the 3 conditions of Table 4 are
satisfied, a START/STOP condition can be detected.

Note: When a STOP condition is detected in the slave mode
(MST = 0), an interrupt request signal “lICIRQ" is generated
to the CPU.

SCL —L”Setup””i” . '—
; time ~~Hold time -~
(START condition) | ' :
condition | | ‘
&—f—st%%p—ff—iffHold time
SDA ~ — |
(STOP condition)

Fig. 33. START Condition/STOP Condition Detect Timing
Diagram

Table 4. START Condition/STOP Condition Detect Conditions

Standard Clock Mode
6.5 us (26 cycles) < SCL 1.0 ps (4 cycles) <SCL
release time release time
3.25 ps (13 cycles) < Setup time |0.5 ps (2 cycles) < Setup time
3.25 ps (13 cycles) < Hold time | 0.5 ps (2 cycles) < Hold time

High-speed Clock Mode

Note: Absolute time at @ = 4 MHz. The value in parentheses de-
notes the number of @ cycles.
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(10) Address Data Communication
There are two address data communication formats, namely, 7-bit

addressing format and 10-bit addressing format. The respective ad-
dress communication formats is described below.
®7-bit addressing format
To meet the 7-bit addressing format, set the 10BIT SAD bit of the
12C control register (address 00DC16) to “0.” The first 7-bit ad-
dress data transmitted from the master is compared with the high-
order 7-bit slave address stored in the 12C address register (ad-
dress 00DA16). At the time of this comparison, address compari-
son of the RBW bit of the 12C address register (address 00DA16)
is not made. For the data transmission format when the 7-bit ad-
dressing format is selected, refer to Figure 34, (1) and (2).
@10-bit addressing format
To meet the 10-bit addressing format, set the 10BIT SAD bit of the
I2C control register (address 00DC16) to “1.” An address compari-
son is made between the first-byte address data transmitted from
the master and the 7-bit slave address stored in the I2C address
register (address 00DA16). At the time of this comparison, an ad-
dress comparison between the RBW bit of the 12C address regis-
ter (address 00DA16) and the R/W bit which is the last bit of the
address data transmitted from the master is made. In the 10-bit
addressing mode, the R/W bit which is the last bit of the address
data not only specifies the direction of communication for control
data but also is processed as an address data bit.
When the first-byte address data matches the slave address, the
AAS bit of the I2C status register (address 00DB16) is set to “1.” After
the second-byte address data is stored into the 12C data shift register
(address 00D916), make an address comparison between the sec-
ond-byte data and the slave address by software. When the address
data of the 2nd bytes matches the slave address, set the RBW bit of
the 12C address register (address 00DA16) to “1” by software. This
processing can match the 7-bit slave address and R/W data, which
are received after a RESTART condition is detected, with the value
of the 12C address register (address 00DA16). For the data transmis-
sion format when the 10-bit addressing format is selected, refer to
Figure 34, (3) and (4).

(11) Example of Master Transmission
An example of master transmission in the standard clock mode, at

the SCL frequency of 100 kHz and in the ACK return mode is shown

below.

@ Set a slave address in the high-order 7 bits of the 12C address
register (address 00DA16) and “0” in the RBW bit.

@ Set the ACK return mode and SCL = 100 kHz by setting “8516” in
the I12C clock control register (address 00DD16).

® Set “1016” in the I2C status register (address 00DB16) and hold
the SCL at the HIGH.

@ Set a communication enable status by setting “4816” in the 12C
control register (address 00DC16).

® Set the address data of the destination of transmission in the high-
order 7 bits of the 12C data shift register (address 00D916) and set
“0” in the least significant bit.

® Set“F016” in the I2C status register (address 00DB16) to generate
a START condition. At this time, an SCL for 1 byte and an ACK
clock automatically occurs.

@ Set transmit data in the I2C data shift register (address 00D916).
At this time, an SCL and an ACK clock automatically occurs.
When transmitting control data of more than 1 byte, repeat step
@.

©@ Set “D016” in the I2C status register (address 00DB16). After this,
if ACK is not returned or transmission ends, a STOP condition will
be generated.

(12) Example of Slave Reception
An example of slave reception in the high-speed clock mode, at the
SCL frequency of 400 kHz, in the ACK non-return mode, using the
addressing format, is shown below.
@ Set a slave address in the high-order 7 bits of the I12C address
register (address 00DA16) and “0” in the RBW bit.
@ Set the no ACK clock mode and SCL = 400 kHz by setting “2516”
in the 12C clock control register (address 00DD16).
® Set “1016” in the I12C status register (address 00DB16) and hold
the SCL at the HIGH.
@ Set a communication enable status by setting “4816” in the 12C
control register (address 00DC16).
® When a START condition is received, an address comparison is
made.
® «When all transmitted addresses are “0” (general call) :
ADO of the 12C status register (address 00DB16) is set to “1” and
an interrupt request signal occurs.

*When the transmitted addresses match the address set in @ :
AAS of the I12C status register (address 00DB1s6) is set to “1” and
an interrupt request signal occurs.

«In the cases other than the above :

ADO and AAS of the I2C status register (address 00DB16) are
set to “0” and no interrupt request signal occurs.
@ Set dummy data in the 12C data shift register (address 00D916).
When receiving control data of more than 1 byte, repeat step @.
® When a STOP condition is detected, the communication ends.
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S |Slave address

R/W

A Data A Data | A/A | P

7 bits

(1) A master-transmitter transmits data to a slave-receiver

“qr

1 to 8 bits 1 to 8 bits

S |Slave address

RIW

A Data A Data A P

7 bits

(2) A master-receiver receives data from a slave-transmitter

e

1 to 8 bits 1 to 8 hits

Slave address
1st 7 bits

R/W

A A Data A Data | A/A| P

Slave address

2nd byte

7 bits

“qr

(3) A master-transmitter transmits data to a slave-receiver with a 10-bit address

8 bits 1 to 8 hits 1 to 8 hits

Slave address T Slave address Slave address T =
. 1st 7 bits BREy A 2nd byte A = 1st 7 bits REY Data & Data & P
7 bits “0” 8 bits 7 bits “1" 1to 8 bits 1 to 8 bits

(4) A master-receiver receives data from a slave-transmitter with a 10-bit address

S : START condition
A : ACK bit
Sr: Restart condition

P : STOP condition [] From master to slave
R/W : Read/Write bit [ ] From slave to master

Fig. 34. Address Data Communication Format
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PWM OUTPUT FUNCTION
This microcomputer is equipped with a 14-bit PWM (DA) and ten 8-

bit PWMs (PWM0-PWM9). DA has a 14-bit resolution with the mini-
mum resolution bit width of 250 ns and a repeat period of
4096 ps (for f(XIN) = 8 MHz). PWMO-PWM9 have the same circuit
structure and an 8-bit resolution with minimum resolution bit width of
4 us and repeat period of 1024 ps (for f(XIN) = 8 MHz).

Figure 35 shows the PWM block diagram. The PWM timing generat-
ing circuit applies individual control signals to PWMO—-PWM?9 using
f(XIN) divided by 2 as a reference signal.

(1) Data Setting

When outputting DA, first set the high-order 8 bits to the DA-H regis-
ter (address 00CE1s), then the low-order 6 bits to the DA-L register
(address 00CF16). When outputting PWMO0-PWM9, set 8-bit output
data to the PWMi register (i means 0 to 9; addresses 00D016 to
00D416, 00F616 to 00FA16).

(2) Transferring Data from Registers to Latches
The data written to the 8-bit PWM register is transferred to the PWM

latch in each 8-bit PWM cycle period. For 14-bit PWM, the data is
transferred in the next high-order 8-bit period after the write. The
signals output to the PWM pins correspond to the contents of these
latches. When data in each PWM register is read, data in these
latches has already been read allowing the data output by the PWM
to be confirmed. However, bit 7 of the DA-L register indicated the
completion of the data transfer from the DA register to the DA latch.
When bit 7 is “0,” the transfer has been completed. When bit 7 is “1,”
the transfer has not yet begun.

(3) Operating of 8-bit PWM

The following explains PWM operation.

First, set the bit 0 of PWM output control register 1 (address 00D516)
to “0” (at reset, bit 0 is already set to “0” automatically), so that the
PWM count source is supplied.

PWMO-PWM?7 are also used as pins P60-P67, PWM8, PWM9 are
also used as ports pins P47, P4se, respectively. For PWMO-PWM9,
set the corresponding bits of the ports P4 or P6 direction register to
“1” (output mode). And select each output polarity by bit 3 of PWM
output control register 2(address 00D616). Then, for PWM0-PWMS5,
set bits 2 to 7 of PWM output control register 1 to “1” (PWM output).
For PWM6 and PWM?7, set bits 0 and 1 of the PWM output control
register 2 to “1.” For PWM8 and PWM9, set bits 3, 6 and 7 of the
serial I/O control register to “1.”

The PWM waveform is output from the PWM output pins by setting
these registers.

Figure 36 shows the 8-bit PWM timing. One cycle (T) is composed
of 256 (28) segments. The 8 kinds of pulses, relative to the weight of
each bit (bits 0 to 7), are output inside the circuit during 1 cycle.
Refer to Figure 36 (a). The 8-bit PWM outputs waveform which is
the logical sum (OR) of pulses corresponding to the contents of bits
0 to 7 of the 8-bit PWM register. Several examples are shown in

Figure 36 (b). 256 kinds of output (HIGH area: 0/256 to 255/256) are
selected by changing the contents of the PWM register. A length of
entirely HIGH output cannot be output, i.e. 256/256.

(4) Operating of 14-bit PWM

As with 8-bit PWM, set the bit 0 of PWM output control register 1
(address 00D516) to “0” (at reset, bit O is already set to “0” automati-
cally), so that the PWM count source is supplied. Next, select the
output polarity by bit 2 of PWM output control register 2 (address
00D616). Then, the 14-bit PWM outputs from the D-A output pin by
setting bit 1 of PWM output control register 1 to “0” (at reset, this bit
already set to “0” automatically) to select the DA output.

The output example of the 14-bit PWM is shown in Figure 37.

The 14-bit PWM divides the data of the DA latch into the low-order 6
bits and the high-order 8 bits.

The fundamental waveform is determined with the high-order 8-bit
data “DH.” A HIGH area with a length T ODH (HIGH area of funda-
mental waveform) is output every short area of “t” = 2561 =
64 s (T is the minimum resolution bit width of 250 ns). The “H” level
area increase interval (tm) is determined with the low-order 6-bit data
“DL.” The HIGH are of smaller intervals “tm” shown in Table 5 is longer
by 1 than that of other smaller intervals in PWM repeat period “T" =
64t. Thus, a rectangular waveform with the different HIGH width is
output from the D-A pin. Accordingly, the PWM output changes by T
unit pulse width by changing the contents of the DA-H and DA-L
registers. A length of entirely HIGH cannot be output, i. e. 256/256.

(5) Output after Reset
At reset, the output of ports P60—P67, P46 and P47 are in the high-

impedance state, and the contents of the PWM register and the
PWM circuit are undefined. Note that after reset, the PWM output is
undefined until setting the PWM register.

-~
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Table 5. Relation Between the Low-order 6-bit Data and High-

level Area Increase Interval

Low-order 6 bits of Data| Area Longer by T than That of Other tm (m = 0 to 63)
LSB .
000000 |Nothing
000001 |m=32
000010 |m=16,48
000100 |m=8,24,40,56
001000 |m=4,12, 20, 28, 36, 44, 52, 60
010000 |m=2,6,10,14,18, 22, 26, 30, 34, 38, 42, 46, 50, 54, 58, 62
100000 |m=1,3,5 7, cccciiiiiiiiiiiiii, 57,59, 61, 63
Data bus
DA-L register
(Address : 00CF16)?
DA-H register -
(Address : 00CE16
[l T 1 [ T Too]
DA latch (14-bits) %
bwsel T T T T T T 1
X
4 14
14-bit PWM circuit
Timing
generator
for PWM
e ----
: PWMO register :
! (Address : 00DO 16) i
P o7l T 1 [ T Tbo]
I I PWMo latch !
] [EEEEEENE |
| 8 |
! PN3 ! P6o D60 PWMO
| 8-bit PWM circuit |7 ‘ w
! LOPW2
N T Per D61 PWM1
! | ;‘3
' [ PWML register (Address : 00D11s) | 1 PW3
[ it ;L ”””” % Pe: D62 L]—O PWM2
i PWMR2 register (Address : 00D216) i . Pwa
| T \ PBs D63 PWM3
»é» Selection gate : | X i —> g
Connected to black ! [5|PWMS register (Address : 00D31s) . PW5
side at reset. | CTTTTTTTTTTTTTTTTTTTTTiTTTTTTT ] P6a D64 PWM4
»é)—) Pass gate ! | i g
| ! —> %
) e . ) ! || PWM4 register (Address : 00D41) . PwWe
mzuifhzfr e | is as same contents with ffffffffffffffffffffff T P6s  D6s PWM5
PW : PWM output countrol register 1 i | :* }Pgw7 i:
. : 1 | PWMS register (Address : 00F616) | !
PN : PWM output c‘:ontrol lreglster 2 e Tt g D6s PWM6
D6 : Port P6 direction register i ' | g 5'
b4 .-port .P4 direction reglster i PWMB6 register (Address : 00F716) | ! PNO
SIC : Serial I/O control register N T per D67 17]—opwww
i PWM? register (Address : 00F81s) | i PN1
H N Srovi P47 D47 O PWM8
| | N | >H{
' 5| PWM8 register (Address : 00F91s) | 1 SIC3 SIC
| YTt T Pgs Dde PWM9
! | Hg;DH
| Bpwwo egister (Address - 00FAw) | ;o

Fig. 35. PWM Block Diagram
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Fig. 36. 8-hit PWM Timing
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get “2C16”" to DA-H registe} _ Get “2816” to DA-L registeD
Latch transfer complete bit
Transfer complete
1 | Transfer is not completed L
(Automatically set at writing)
b7 b6 b5 bdyb3 b2 bl b0 b7 b6 b5 b4y b3 b2 bl bo
DAH Jofof1fofafs]ofofon DALregiste] | ] J1]o|1]oJo]o]Dt
register] ——
Undefined
At writing of DA-L At writing of DA-L
b13 b6 b5 b0

DAlacch][ o Jol1]ol 1] 1] ool 2]o]1]oJo] o]

These bits decide “H" level area of These bits decide smaller interval “tm” in which “H” leval
fundamental waveform. ‘ area is [‘H” level area of fundamental waveform + 1 ].

Minimum . .
“H” level area of = ( resolution bit ) [ ( High-order 8-bit
fundamental waveform width 250 ns value of DA latch

ke

Fundamental ( Waveform of smaller interval “tm” specified by low-order 6 bits\
waveform
250 ns044 250 ns144 250 ns
14-bit SRR 14-bit Domoal L oat !
PWM output ZC: ZB: 2A: o 03: 02 :01 00 2D PWM output 2C: ZB: ZA: e 03: 02:01 00
8-bit EFFE e 56 D DA Da T 63 oL, | 8-bit e EST T5eBE 5a 062 0L 001
counter FF!FE'FD' - 'D6! D5 D4 D3! ' 02! 01'00 counter FFFE'FD - 'D6!D5:D4!D3! -+ ' 02! 01' 00

Fundamental waveform of smaller interval
“tm” which is not specified by low-order 6
bits is not changed.

250 nsl044 1=250ns

14-bit PWM output

| ter 1 te2 | te3

I

ts9 | teo

Low-order 6-bit
output of DA latch

Repeat period
T = 4096 ps

Fig. 37. 14-bit PWM (DA) Output Example (at f(X IN) = 8 MHz)
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PWM Output Control Register 1

b7 b6 b5b4b3 b2b1 b0
PWM output control register 1 (PW) [Address 00D516]
Coronn o B Name Functions After reset | R ' W
v oo 1 1 110 [DA, PWM count source| 0 : Count source supply 0 R W
. selection bit (PWO0) 1 : Count source stop H
b n 1|1 | DA/PN4 output 0 : DA output 0 R W
R selection bit (PW1) 1: PN4 output '
2 |P60/PWMO output 0: P60 output 0 [Riw
o T selection bit (PW2) 1: PWMO output :
P 3 |P61/PWM1 output 0: P61 output o |[rR'wW
A selection bit (PW3) 1: PWM1 output '
N 4 |P62/PWM2 output 0: P62 output 0 |R:W
selection bit (PW4) 1: PWM2 output
Co ] 5 |P63/PWMS3 output 0: P63 output o |rRiw
selection bit (PW5) 1: PWM3 output !
b 6 |P64/PWM4 output 0: P64 output 0 RIW
o] selection bit (PW6) 1: PWM4 output :
] 7 |P65/PWMS output 0: P65 output 0 R'W
selection bit (PW7) 1: PWMS5 output
Fig. 38. PWM Output Control Register 1
PWM Output Control Register 2
b7 b6 b5b4b3 b2bl b0
| | PWM output control register 2 (PN) [Address 00D616]
Name Functions After reset | R ' W
L bbb i o [Pes/PWME output 0 : P66 output o |rRiw
I selection bit (PNO) 1 : PWM6 output :
P b ] 1 | PerPWMT output 0 : P67 output o |riw
selection bit (PN1) 1: PWM?7 output :
E— 2 | DA output polarity 0 : Positive polarity 0 RIW
T selection bit (PN3) 1 : Negative polarity :
Do e 3 [PWM output polarity [0 : Positive polarity 0 R W
selection bit (PN4) 1 : Negative polarity '
o] 4 |DA general-purpose |0 : Output LOW o |rRiw
output bit (PN5) 1: Output HIGH '
SR S 5 [Nothing is assigned. These bits are write disable bits. 0 R —
to [When these bits are read out, the values are “0.” !
7 ,

Fig. 39. PWM Output Control Register 2
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A-D COMPARATOR

A-D comparator consists of 6-bit D-A converter and comparator. A-D
comparator block diagram is shown in Figure 40.

The reference voltage “Vref” for D-A conversion is set by bits 0 to 5 of
the A-D control register 2 (address 020A16).

The comparison result of the analog input voltage and the reference
voltage “Vref” is stored in bit 4 of the A-D control register 1 (address
O0EF16).

For A-D comparison, set “0” to corresponding bits of the direction
register to use ports as analog input pins. Write the data for select of
analog input pins to bits 0 to 2 of the A-D control register 1 and write
the digital value corresponding to Vref to be compared to the bits 0 to
5 A-D control register 2. The voltage comparison starts by writing to
the A-D control register 2, and it is completed after 16 machine cycles
(NOP instruction [ 8).

Data bus
A-D control register 1
Comparator control

Bits 0 to 2
AD1 A-D control register 1 A-D control register 2
AD2 |
AD3 —] -
ADa Aha“’? gt’g:pa Bit4 || Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0 |
ADs— S0
AD6 —
AD7 —]
AD8 —]

Switch tree

Resistor ladder

Fig. 40. A-D Comparator Block Diagram
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A-D Control Register 1
b7 b6 b5 b4 b3 b2 bl b0
A-D control register 1 (ADM) [Address 00EF16]
Pro o B Name Functions After reset| R W]
.1 1 © 1 1__i__L] 0 [Analoginput pin selection b2 bl b0 0 R ‘W
o to | bits 0 0 0:AD1 :
o 2 | (ADMO to ADM2) 0 0 1:AD2 H
A R 0 1 0:AD3 H
o 0 1 1:AD4 :
o 1 0 0:AD5 H
A R 1 0 1:AD6 H
o 1 1 0:AD7 :
o 1 1 1:AD8 H
L _ L _ ,L ,3, _ J ,,,,,,,,,, 3, | Nothing is assigned. These bits are write disable bits. 0 R E_
! 5to 7| When these bits are read out, the values are “0.” '
i 7777777777777 4 | Storage bit of comparison 0: Input voltage < reference voltage Indeterminate | R :_
result (ADM4) 1: Input voltage > reference voltage !
Fig. 41. A-D Control Register 1
A-D Control Register 2
b7 b6 b5 b4 b3 b2 bl b0
| I | | | | | | | A-D control register 2(ADC) [Address 020A16]
3 3 3 3 3 3 3 3 B Name Functions Afterreset | R EW
3 ! 3 A 3 0 | D-A converter set bits b5 b4 b3 b2 bl b0 Indeterminate| R EW
bttt e | (ADCO to ADCS) 0 0 0 0 0 0:1/128Vcc '
Lo 5 0 0 0 0 O 1:3/128Vcc H
Lo 0 0 0 0 1 O0:5/128Vcc :
| 3 1 1 1 1 0 1:123/128Vcc :
Lo 1 1 1 1 1 0:125/128Vcc :
- 11 1 1 1 1:127/128Vcc .
] 6, 7 | Nothing is assigned. These bits are write disable bits. 0 R,—
When these bits are reed out, the values are “ 0.” '

Fig. 42. A-D Control Register 2
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CRT DISPLAY FUNCTIONS

(1) Outline of CRT Display Functions

Table 6 outlines the CRT display functions of this microcomputer.

This microcomputer incorporates a CRT display circuit of 24 charac-

tersJ 3 lines. CRT display is controlled by the CRT control register.

Up to 256 kinds of characters can be displayed. The colors can be

specified for each character and up to 4 kinds of colors can be dis-

played on one screen. A combination of up to 15 colors can be ob-

tained by using each output signal (R, G, B and I).

Characters are displayed in a 12 016 dots configuration to obtain

smooth character patterns (refer to Figure 43).

The following shows the procedure how to display characters on the

CRT screen.

@ write the display character code in the display RAM.

@ Specify the display color by using the color register.

® Write the color register in which the display color is set in the dis-
play RAM.

@ Specify the vertical position by using the vertical position register.

® Specify the character size by using the character size register.

® Specify the horizontal position by using the horizontal position
register.

@ write the display enable bit to the designated block display flag of
the CRT control register 1. When this is done, the CRT display
starts according to the input of the VSyNC signal.

The CRT display circuit has an extended display mode. This mode

allows multiple lines (4 lines or more) to be displayed on the screen

by interrupting the display each time one line is displayed and rewrit-
ing data in the block for which display is terminated by software.

Figure 44 shows the CRT display control register 1. Figure 45 shows

the block diagram of the CRT display circuit.

Table 6. Outline of CRT Display Functions

Parameter Functions
Number of displa;
characters play 24 characters 0 3 lines
Character display area 12 [0 16 dots (refer to Figure 43)
Kinds of characters 256 kinds

Kinds of character sizes 4 kinds

Kinds of colors |1 screen : 4 kinds, maximum 15 kinds
Coloring unit A character

Display expansion Possible (multiline display)

Raster coloring Possible (maximum 15 kinds)

Character background Possible (a character unit, 1 screen :
coloring 4 kinds, maximum 7 kinds)

Color

46
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control bit and each block control bit.

—— 12 dots———————————— P>
16 dots
Fig. 43. CRT Display Character Configuration
CRT Control Register 1
b7 b6 b5 b4 b3 b2 bl b0
| OI | | | | | | | CRT control register 1 (CC) [Address 00EAus]

3 3 3 3 3 3 3 3 B Name Functions After reset | R EW
3 3 3 3 3 3 3 i | 0 | All-blocks display control 0 : All-blocks display off 0 R E W
Poror bit (CC0)  (See note) 1: All-blocks display on !
.+ 1 1 1 1 1 |1 |Block1display control bit [0 : Block 1 display off 0 RIW
A (cca) 1 : Block 1 display on :
3 3 3 3 3 i 7777777 2 | Block 2 display control bit | 0 : Block 2 display off 0 R EW
Lo (CC2) 1: Block 2 display on !
e 3 | Block 3 display control bit |0 : Block 3 display off 0 RiW
1 3 Lo (cca) 1 : Block 3 display on E
3 3 3 ] 4 | Block 1 color specification | 0 : Ordinary mode 0 R EW
[ mode switch bit (CC4) 1: 1/2-character unit color H
[ specification mode ,
[ 5 | Display oscillation stop bit | 0 : Oscillation stopped 0 R1W
Lo (CCs5) 1 : Oscillation enabled E
3 b 6 | Scanning line double count | 0 : Ordinary 256 count 0 RIW
! mode flag(CC6) mode :
1 1 : Double count mode :
P 7 |Fix this bit to “0.” 0o |Riw

Note: Display is controlled by logical product (AND) between the all-blocks display

Fig. 44. CRT Control Register 1
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(Address 00EA16, 020816)

> CRT control register

(Addresses 00E1 16 to 00E316)

| Vertical position registers

(Address 00E416)

0OscC1 0sc2

[t

HsyNnc Vsync

O O

Display oscillation
circuit

> Character size register

(Address 00EO16)

Horizontal position register

(Address 00E516)

Display position
control circuit

Border selection register

y

RAM for display

<

(Addresses 00E616 to
00E916)

13 bytes [0 24 characters O 1 line
+ 11bytes 0 24 characters O 2 lines

Display control

>

<

>

<

Color registers

>

(Address O0EC 16)

256 characters

circuit
\
ROM for display
12 dots O
16 dots O Border RAM

y

Y

Data bus

> CRT port control register

Shift register | ¢ »| Shift register
12 bits 12 bits
y y
Output circuit <
R G B | ouT

Fig. 45. Block Diagram of CRT Display Circuit
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(2) Display Position

The display positions of characters are specified in units called a
“block.” There are 3 blocks, blocks 1 to 3. Up to 24 characters can be
displayed in each block (refer to (4) Memory for Display).

The display position of each block can be set in both horizontal and
vertical directions by software.

The display position in the horizontal direction can be selected for all
blocks in common from 64-step display positions in units of 4Tc
(Tc = oscillating cycle for display).

The display position in the vertical direction for each block can be
selected from 128-step display positions in units of 4 scanning lines.

Block 2 is displayed after the display of block 1 is completed (refer to
Figure 46 (a)). Accordingly, if the display of block 2 starts during the
display of block 1, only block 1 is displayed. Similarly, when multiline
display, block 1 is displayed after the display of block 2 is completed
(refer to Figure 46 (b)).

The vertical position can be specified from 128-step positions (4 scan-
ning lines per a step) for each block by setting values “0016” to “7F16”
to bits 0 to 6 in the vertical position register (addresses 00E116 to
00E316). Figure 48 shows the vertical position register.

(HR) g

cvy -Y - R
Block 1

cvz - Yol
Block 2

CV3 cooo- Yo
Block 3

(a)Example when each block is separated

\ 4

(O R e

Block 1

<— No display

<— No display

(b)Example when block 2 overlaps with block 1

Fig. 46. Display Position
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The display position in the vertical direction is determined by count-
ing the horizontal sync signal (HSYNC). At this time, when VSyYNC and
HsYNC are positive polarity (negative polarity), it starts to count the
rising edge (falling edge) of HsyNcC signal from after fixed cycle of
rising edge (falling edge) of VsyNC signal. So interval from rising edge
(falling edge) of VsyNc signal to rising edge (falling edge) of HsynC
signal needs enough time (2 machine cycles or more) for avoiding
jitter. The polarity of HsYNC and VSYNC signals can select with the
CRT port control register (address 00EC16).

8 machine cycles
or more

VsyNc signal input /
0.125 to 0.50 [ps] ‘

/( at f(XIN) = 8MHz)

VsyNc control
signal in
microcomputer
Period of counting 1
HsyNc signal ‘
(Note 2)

HsYNC, | H H H t t
signal input >H<

8 machine cycles /‘ rr et
1 3 4 5

or more 2

L—— Not count

When bits 0 and 1 of the CRT port control register
(address O0OEC16) are set to “1” (negative polarity)

Notes 1 : The vertical position is determined by counting falling edge of Hsync
signal after rising edge of V sync control signal in the microcomputer.
2 : Do not generate falling edge of Hsync signal near rising edge of
Vsync control signal in microcomputer to avoid jitter.

Fig. 47. Supplement Explanation for Display Position

Vertical Position Register i

b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | | Vertical position register i (CVi) (i = 1 to 3) [Addresses 00E11s to 00E316]

| ‘ ‘ ‘ ‘ ‘ ‘ ‘ B Name Functions Afterreset | R W

3 1” i - L - L - J o i o L | O [ Vertical display start positions 128 steps (0016 to 7F16) Indeterminate | R E W

! to | (CVi: CVi0 to CVi6) :

| 6 :

:L 777777777777777777777 7 | Nothing is assigned. This bit is a write disable bit. 0 R E_
When this bit is read out, the value is “0.” !

Fig. 48. Vertical Position Register i
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The horizontal position is common to all blocks, and can be set in 64
steps (where 1 step is 4Tosc, Tosc being the display oscillation pe-
riod) as values “0016” to “3F16” in bits 0 to 5 of the horizontal position
register (address 00EOQ16). The structure of the horizontal position
register is shown in Figure 49.

Horizontal Position Register

b7 b6 b5 b4 b3 b2 bl b0

| 0 | | I I | | I | Horizontal position register (HR) [Address 00EOs6]
3 3 3 3 3 3 3 3 B Name Functions Afterreset | R | W
v o111 1| o [Horizontal display start 64 steps (0016 to 3F16) 0 R 3 W
b tg positions (HRO to HR5) !
[ 6 | Nothing is assigned. This bit is a write disable bit. 0 RiI—
| When this bit is read out, the value is “0.” |
e 7 | Fix this bit to “0." 0 |RIW

Fig. 49. Horizontal Position Register
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(3) Character Size

The size of characters to be displayed can be from 4 sizes for each
block. Use the character size register (address 00E416) to set a char-
acter size. The character size of block 1 can be specified by using
bits 0 and 1 of the character size register; the character size of block
2 can be specified by using bits 2 and 3; the character size of block 3
can be specified by using bits 4 and 5. Figure 51 shows the character
size register.

The character size can be selected from 4 sizes: minimum size, me-
dium size, large size and extra large size. Each character size is
determined by the number of scanning lines in the height (vertical)
direction and the oscillating cycle for display (Tc) in the width (hori-
zontal) direction. The minimum size consists of [1 scanning line] O
[1Tc]; the medium size consists of [2 scanning lines] O [2Tc]; the
large size consists of [3 scanning lines] O [3Tc]; and the extra large
size consists of [4 scanning lines] 0 [4Tc]. Table 7 shows the relation
between the set values in the character size register and the charac-
ter sizes.

Mini-
mum

Medium

Large

Extra large

«— Horizontal display start position

Fig. 50. Display Start Position of Each Character Size (horizontal direction)
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Character Size Register

b7 b6 b5 b4 b3 b2 bl b0
I D I | I | I | Character size register (CS) [Address 00E4 16]

3 3 B Name Functions Afterreset | R W
3 3 0, 1| Character size of block 1 [b1 b0 Indeterminate| R EW
""" selection bits 0 0: Minimum size

(CS10, CS11) 0 1:Medium size

1 0:Large size
1 1:Extralarge size

R P ——— 2, 3| Character size of block 2 b3 b2 Indeterminate| R ! W
selection bits 0 0: Minimum size
(CS20, CS21) 0 1:Medium size

1 0:Large size
1 1:Extralarge size

selection bits 0 0: Minimum size
(CS30, CS31) 0 1:Medium size

1 1:Extralarge size

3 1 0:Large size

B EEREEEEEEE, 6 | Nothing is assigned. This bit is a write disable bit. Indeterminate | R + —
! When this bit is read out, the value is indeterminate.
b ] 7 | OUT signal output switch |0 : OUT signal output Indeterminate| R ! W
bit 1: MUTE signal output
(Cs7) (See note)

T, 4, 5| Character size of block 2 b5 b4 Indeterminatef R ; W

Note: This erases a video signal on an entire screen.

Fig. 51. Character Size Register

Table 7. Relation between Set Values in Character Size Register and Character Sizes

Set Values of Character Size Register Character Width (horizontal) Direction Height (Vertical) Direction
CSno0 CcSnl Size Tc: Oscillating Cycle for Display Scanning Lines
0 0 Minimum 1Tc 1
0 1 Medium 2Tc 2
1 0 Large 3Tc 3
1 1 Extra large 4TC 4

Note: The display start position in the horizontal direction is not affected by the character size. In other words, the horizontal display start
position is common to all blocks even when the character size varies with each block (refer to Figure 50).

A MITSUBISHI
ELECTRIC 53



MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER

and ON-SCREEN DISPLAY CONTROLLER

(4) Memory for Display

There are 2 types of memory for display : CRT display ROM (ad-
dresses 1000016 to 12FFF16) used to store character dot data
(masked) and CRT display RAM (addresses 060016 to 06D716) used
to specify the colors and characters to be displayed. The following
describes each type of display memory.

(@ ROM for display (addresses 10000 16 to 12FFF16)

The CRT display ROM contains dot pattern data for characters to be
displayed. For characters stored in this ROM to be actually displayed,
it is necessary to specify them by writing the character code inherent
to each character (code based on the addresses in the CRT display
ROM) into the CRT display RAM. The character code list is shown in
Table 8.

The CRT display ROM has a capacity of 12 K bytes. Since 32 bytes
are required for 1 character data, the ROM can stores up to 384
kinds of characters.

The CRT display ROM space is broadly divided into 2 areas. The
[vertical 16 dots] I [horizontal (left side) 8 dots] data of display char-
acters are stored in addresses 1000016 to 107FF16, 1100016 to
117FF16 and 1200016 to 127FF16 ; the [vertical 16 dots] [ [horizontal
(right side) 4 dots] data of display characters are stored in addresses
1080016 to 10FFF16, 1180016 to 11FFF16 and 1280016 to 12FFF16
(refer to Figure 52). Note however that the high-order 4 bits in the
data to be written to addresses 1080016 to 10FFF16, 1180016 to
11FFF16 and 1280016 to 12FFF16 must be set to “1” (by writing data
“FX16").

b7 b0 b7 b3 b0
10XX016, 11XX016, [0 [0 |00 [0]0] 0] 0O 5457 olo[o]o] 10XxX016+8001s,
or lojo|jojojofa|0]|O olololo 11XX016+8001s,
12XX016 olololololzlolo %%/ﬁj;/ olololo or
12XX016+80016
ojojojo|1|/0|1|0 54594 olololo
oj/ojojof1]of1]o0 a0 0000
ojof[of1]of[0o]0[1 vy 0lolo]o
o[ofof1]o]0/0]1 vxjo0lolo]o
ojofof1]o[0]0]1 A 0]l0]0]o0
olo[1/o]ofoo0]oO A1 o0lo]o
o|lof1|olojo|0]oO A 1lolo]o
olofajafa]a|1]1 a4 11000
ol1]|ojofofoo0]oO i ol1]o]o
0j|1/0|0|0|0|O0]O y /7// ol1lo0lo 10XXF16+80016,
ol1lololololo0 ol1l0lo0 11XXF16+8001s6,
10XXF16, 11XXF1s6, 0 929994, or
or |1 0/0]0]0]0/0]0]0 4008008 0 00| 0]  12XXF16+80016
12XXF1s |0 |0 |0 ]0]0]0|0]0O v ololo]o
Fig. 52. Display Character Stored Data
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Table 8. Character Code List (partially abbreviated)

Character code

Character data storage address

Left 8 dots lines

Right 4 dots lines

1000016 1080016
00016 to to
1000F16 1080F16
1001016 1081016
00116 to to
1001F16 1081F16
1002016 1082016
00216 to to
1002F16 1082F16
1003016 1083016
00316 to to
1003F16 1083F16
107EO16 10FEO16
07E16 to to
107EF16 10FEF16
107F016 10FFO16
07F16 to to
107FF16 10FFF16
1100016 1180016
08016 to to
1100F16 1180F16
1101016 1181016
08116 to to
1101F16 1181F16
127D016 12FDO016
17D16 to to
127DF16 12FDF16
127EO16 12FEO16
17E16 to to
127EF16 12FEF16
127F016 12FF016
17F16 to to
127FF16 12FFF16

MITSUBISHI
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@ RAM for display (addresses 0600 16 to 06D716)
The CRT display RAM is allocated at addresses 060016 to 06D716,
and is divided into a display character code specification part and
display color specification part for each block. Table 9 shows the
contents of the CRT display RAM.
For example, to display 1 character position (the left edge) in block
1, write the character code in address 060016 and write the color
register No. to the low-order 2 bits (bits 0 and 1) in address 068016.
The color register No. to be written here is one of the 4 color regis-
ters in which the color to be displayed is set in advance. For details
on color registers, refer to (5) Color Registers. The structure of the
CRT display RAM is shown in Figure 53.

Table 9. Contents of CRT Display RAM

56

ELECTRIC

Block Display Position (f left) Character Code Specification Color Specificati
Ispiay Fosttion {from fe Most Significant Bit Low-order 8 bits olor Specification
1st character Bit 4 at 068016 060016 068016
2nd character Bit 4 at 068116 060116 068116
3rd character Bit 4 at 068216 060216 068216
Block 1 : : : :
22nd character Bit 4 at 069516 061516 069516
23rd character Bit 4 at 069616 061616 069616
24th character Bit 4 at 069716 061716 069716
069816 061816 069816
Not used to to to
069F16 061F16 069F16
1st character Bit 4 at 06A016 062016 06A016
2nd character Bit 4 at 06A116 062116 06A116
3rd character Bit 4 at 06A216 062216 06A216
Block 2 : : ; :
22nd character Bit 4 at 06B516 063516 06B516
23rd character Bit 4 at 06B616 063616 06B616
24th character Bit 4 at 06B716 063716 06B716
06B816 063816 06B816
Not used to to to
06BF16 063F16 06BF16
1st character Bit 4 at 06C016 064016 06CO016
2nd character Bit 4 at 06C116 064116 06C116
3rd character Bit 4 at 06C216 064216 06C216
Block 2 : : : :
22nd character Bit 4 at 06D516 065516 06D516
23rd character Bit 4 at 06D616 065616 06D616
24th character Bit 4 at 06D716 065716 06D716
06D816 065816 06D816
Not used to to to
06FF16 067F16 06FF16
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7 0
Block 1
[Character specification]
1 st character : 060016
to Character code
24th character : 0617 16 Specify 384 characters (“00016” to “17F16”) (Note)
0
[Color specification]
e 4 [ ] Color register specification on left side
to (In ordinary - 1/2-character unit color
24th character : 069716 specification mode)
bl b0
0 0: Color register 0 specification
0 1:Color register 1 specification
1 0: Color register 2 specification
1 1:Color register 3 specification
Color register specification on right side
(In 1/2-character unit color specification
mode)
b3 b2
0 0: Color register 0 specification
0 1:Color register 1 specification
1 0: Color register 2 specification
1 1:Color register 3 specification
7 0
Block 2
[Character specification]
1 st character : 062016
to
. Character code
24th character : 0637 16
! Specify 384 characters (“00016” to “17F16") (Note)
(Block 3 : 064016 to 065716)
0
[Color specification]
1 st character : 06A016
Color register specification
24th character : 06B7 16 b1 b0
(Block 3 : 06CO016 to 06D716) 0 0: Color register 0 specification
0 1:Color register 1 specification
1 0: Color register 2 specification
1 1: Color register 3 specification
Note : Set values except “07E 16,” “07F16.”
Fig. 53. Structure of RAM for Display
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(5) Color Registers

The color of a displayed character can be specified by setting the
color to one of the 4 registers (COO0 to CO3: addresses 00E616 to

00E916) and then specifying that color register with the CRT display

RAM. There are 4 color outputs; R, G, B and I. By using a combina-
tion of these outputs, it is possible to set 24-1 (when no output) = 15

colors. However, since only 4 color registers are available, up to 4
colors can be disabled at one time.

R, G, B and | outputs are set by using bits 0 to 3 in the color register.
Bit 5 is used to specify whether a character output or blank output.

Bits 4, 6 and 7 are used to specify character background color. Fig-
ure 54 shows the structure of the color register.

Color Register n

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | | Color register n (COO0 to CO3) (n = 0 to 3) [Addresses 00E6 16 to 00E916]

B Name

Functions

[

0 | signal output
selection bit (COn0)

= O

: No character is output
: Character is output

1 |B signal output
selection bit (COn1)

: No character is output
: Character is output

2 | G signal output
selection bit (COn2)

R O| PO

: No character is output
: Character is output

3 | R signal output
selection bit (COn3)

= O

: No character is output
: Character is output

4 | B signal output (background)
selection bit (COn4)

0:
1

No background color is output

: Background color is output (See notes 1,2)

5 | OUT signal output
control bit (COn5)

Character is output

Blank is output (See notes 1, 2)

6 | G signal output (background)
selection bit (COn6)

No background color is output
Background color is output

7 | R signal output (background)
selection bit (CON7)

0:
1:
0:
1:
0:
1:

No background color is output
Background color is output

After reset | R iW
0 |Riw
0 REW
0 REW
0 REW
0 R;W
0 REW
0 REW
0 REW

Notes 1: When bit 5 = “0” and bit 4 = “1,” there is output same as a character or border output

from the OUT pin.

2: When bit 5 = “0” and bit 4= “0,” there is no output from the OUT pin.

Fig.

54. Color Register n

58

~

MITSUBISHI
ELECTRIC




MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER

and ON-SCREEN DISPLAY CONTROLLER

Table 10. Colorling to Character Background by R,G,B Output Signals

Note : If border and background color are applied to a character in contact with a 12 [J 16 -dot
frame in the same block, the border (1 dot) is protruded from the frame.

Example

Color Register RGB Output
Bit 7 (B) Bit 6 (G) Bit 3 (R) Color
0 0 0 Black
0 0 1 Red
0 1 0 Green
0 1 1 Yellow
1 0 0 Blue
1 0 1 Magenta
1 1 0 Cyan
1 1 1 White
TV screen
G (Green) G+B B (Blue) R (Red)
(Cyan)
e
e
Character \ \
background G+B R R
B (Blue) (Cyan) (Red) (Red)
Color registers (addresses 00E6 16 to 00E916)
Character Bit 7 Bit6 | Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
1 — o 0 1 1 0 1 0 0
2 0 0 1 1 0 1 1 0
3 0 0 0 0 0 0 1 0
4 ; 0 0 0 0 1 0 0 0
A R © (OuT) (B (R) G) (B) 0]
B background) background) background)
C

Unwanted dots

19292%
Tava%

&'

a%a%%
N

Fig. 55. Display Example
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Table 11. Display Example of Character Background Coloring (when green is set for a character and blue is set for background color)

Color registers

G output B output OUT output Character output
CON7|CON6|CON5/CON4(CON3[CON2|CON1|CONo

ad g 0 0 0 1 0 0 A No output No output
TV image is displayed on
(Note 1) the character background.
DDOlOlOOANooutput
(Note 1) Same output | viigeo signal and character
as character A | color (green) are not mixed.
|~ Green
. -3 F >
NN - | >
Blue
0 0 1 1 0 1 0 0 \ _ | >
\
Background | gjany output | TV image on the character
—character A background is not displayed.
Green
00100100AN00utput

Blank output TV image on the character

background is not displayed.

Notes 1: When COns = “0” and COn4 = “1,” there is output same as a character or border output from the OUT pin.
When COns = “0” and COn4 = “0,” there is no output from the OUT pin.
2: The portion “A” in which character dots are displayed is not mixed with any TV video signal.
3: The wavy-lined arrows in the table denote video signals.
4:n:0to3,0:00r1
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(6) 1/2-character Unit Color Specification Mode
By setting “1” to bit 4 of CRT control register 1 (address 00EA16) it is

possible to specify colors, in units of a 1/2-character size (16 dots
high 0 6 dots wide), to characters in only block 1.

In the 1/2-character unit color specification mode, colors of display
characters in block 1 are specified as follows:

 The color on the left side :
this is set to the color of the color register which is specified by bits
0 and 1 at the color specification addresses (addresses 068016 to
069716) in the CRT display RAM.

* The color on the right side :
this is set to the color of the color register which is specified by bits
2 and 3 at the color specification addresses (addresses 068016 to
069716) in the CRT display RAM.

Color of the color register specified
by bits 0 and 1 at address 0680 16.

Color of the color register specified
by bits 0 and 1 at address 0681 16. Block 1

(a) Display in the ordinary mode

Color of the color register
specified by bits 0 and 1 at
address 068016.

Color of the color register
specified by bits 2 and 3 at
address 068016.

Color of the color register
specified by bits 0 and 1 at
address 068116.

Color of the color register
specified by bits 2 and 3 at Block 2
address 068116.

(b) Display in the 1/2-character unit color specification mode

Fig. 56. Difference between Ordinary Color Specification Mode and 1/2-character Unit Color Specification Mode
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(7) Character Border Function
An border of 1 clock (1 dot) equivalent size can be added to a char-

acter to be displayed in both horizontal and vertical directions. The
border is output from the OUT pin.

Border can be specified in units of block by using the border selec-
tion register (address 00E516). The setting of the border takes prior-
ity of the setting by bit 5 of the color register, however, the border of
the character to which a background color has been set cannot be
output. Figure 58 shows the border selection register. Table 12 shows
the relationship between the values set in the border selection regis-
ter and the character border function.

Fig. 57. Example of Border

62

MITSUBISHI
ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Border Selection Register

b7 b6 b5 b4 b3 b2 bl b0

|_| | Border selection register (MD) [Address 00E516]

B Name

Functions

After reset

0 |Block 1 OUT output
border selection bit (MD10)

: Same output as character output
: Border output

Indeterminate

6,7

1 |Block 1 OUT output 0 : Border including character | Indeterminate| R 1 W
switch bit (MD11) 1: Border only .

2 | Block 2 OUT output 0: Same output as character output | Indeterminate | R W
border selection bit (MD20) | 1 : Border output !

3 | Block 2 OUT output 0 : Border including character | Indeterminate| R EW
switch bit (MD21) 1 : Border only '

4 | Block 3 OUT output 0: Same output as character output | Indeterminate | R + W
border selection bit (MD30) | 1 : Border output :

5 |[Block 3 OUT output 0 : Border including character | Indeterminate| R EW
switch bit (MD31) 1: Border only !

Nothing is assigned. These bits are write disable bits.
When these bits are read out, the values are “0.”

Fig. 58. Border Selection Register

Table 12. Relationship between Set Value in Border Selection Register and Character Border Function

Border Selection Register Func E le of Outout
xample of Outpu
MDn1 MDn1 tnetions P P
: R, G, B, | output I
O 0 Ordinar i
y OUT output —I
0 1 Border including character output R, G, B, | output
OUT output P
JR e B
R, G, B, | output
1 1 Border only output i
youtlp OUT output il

-~
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(8) Multiline Display

This microcomputer can ordinarily display 3 lines on the CRT screen
by displaying 3 blocks at different vertical positions. In addition, it can
display up to 16 lines by using CRT interrupts.

A CRT interrupt request occurs at the point at which display of each
block has been completed. In other words, when a scanning line
reaches the point of the display position (specified by the vertical
position registers) of a certain block, the character display of that
block starts, and an interrupt occurs at the point at which the scan-
ning line exceeds the block.

Note: A CRT interrupt does not occur at the end of display when
the block is not displayed. In other words, if a block is set to
off display with the display control bit of the CRT control reg-
ister 1 (address 00EA16), a CRT interrupt request does not
occur (refer to Figure 59).

‘ Block 1 (on display) J_ | . "CRT interrupt request”

‘ Block 2 (on display) ‘ ) “CRT interrupt request”

RN

‘ Block 1' (on display) ‘ ~ “CRT interrupt request”

-

‘ Block 2' (on display) ‘ | “CRT interrupt request”

-

On display (CRT interrupt request occurs at the end of block

display)
‘ Block 1 (on display) | _|__, “CRT interrupt request”
‘ Block 2 (on display) J __|__, "CRT interrupt request”
| Block1'(offdisplay) | |  No“CRTinterrupt request
" Block 2 (off display) ~ No “CRT interrupt request’

Off display (CRT interrupt request does not occur at the end
of block display)

Fig. 59. Timing of CRT Interrupt Request
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The display block counter counts the number of times the display of

a block has been completed, and its contents are incremented by 1

each time the display of one block is completed.

To provide multi-line display, enable CRT interrupts by clearing the

interrupt disable flag to “0” and setting the CRT interrupt enable bit

(bit 4 of address 00FE16) to “1.” After that, process the following

sequence within the CRT interrupt processing routine:

® ead the value of the display block counter.

@ The block for which display is terminated (i.e., the cause of CRT
interrupt generation) can be determined by the value read in @.

@ Replace the display character data and vertical display position of
that block with the character data (contents of CRT display RAM)
and vertical display position (contents of vertical position register)
to be displayed next.

Figure 60 shows the structure of the display block counter.

Display Block Counter

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | |_| | Display block counter (CBC) [Address O0EB 16]

B Name Functions Afterreset | R /W
o] 0 | Number of blocks which are being displayed or has Indeterminate [ R ' W
to | displayed

3 3 | (Incremented each time a block is displayed)

””””””””””” 4 | Nothing is assigned. These bits are write disable bits. 0 R
to | When these bits are read out, the values are “0.”

Fig. 60. Display Counter

Count value Interrupt position

Block 1

Block 2

Block 3

Block 1’

0
,,,,,,,,, P
_____ 1

2
_________ -

3
,,,,,,,,, -

4

Fig. 61. Timing of CRT Interrupt Request and Display Counter Value
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(9) Scanning Line Double Count Mode

1 dot in a displayed character is normally shown with 1 scanning line.
In the scanning double count mode, 1 dot can be shown with 2 scan-
ning lines. As a result, the displayed dot is extended 2 times the
normal size in the vertical direction only (that is to say, the height of a
character is extended twofold.)
In addition, because the scanning line count is doubled, the display
start position of a character becomes also twofold position in the
vertical direction.
In other words, the contents of the vertical position register is as fol-
lows:
* In ordinary mode

256 steps as values “0016” to “FF16”

(4 scanning lines per step)
* In scanning line double count mode

128 steps as values “0016” to “7F16”

(8 scanning lines per step)

If the contents of the vertical position register for a block are set in
the range of “8016" to “FF16” in the scanning line double count mode,
that block cannot be displayed (not output to the CRT screen). The
scanning line double count mode is specified by setting bit 6 of the
CRT control register 1 (address 00EA16) to “1.”

Since this function works in units of a screen, even if the mode is
changed during display of 1 screen, the mode before the change
remains until the display of the next screen.

Vertical position A

AN

/ Scanning line 16 lines

(a) Display in the ordinary mode

Vertical position A [0 2

AO2

}Scanning line 32 lines

_/

(b) Display in the scanning line double count mode

Fig. 62. Display in Ordinary Mode and in Scanning Line Double Count Mode

MITSUBISHI
66 ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

(10) Wipe Function
@®Wipe mode

This microcomputer allows the display area to be gradually expanded
or shrunk in the vertically direction in units of 1H (H: HsyNC signal).
There are 3 modes for this scroll method. Each mode has DOWN
and UP modes, providing a total of 6 modes.

Table 13 shows the contents of each wipe mode.

Table 13. Wipe Operation in Each Mode and Values of Wipe Mode Register

Wipe Mode Register
Mode Wipe Operation
Bit 2 Bit 1 Bit 0
Appear from | Down Up
DOWN . | 0 0 1
upper side "W ABCDEF |on
1 ' GH 1 J KL
'IMNOPQR
up Erase from s T U v owx ([OFRY | . 0 1
lower side !
powN | Erasefrom b~ T - Down Up 0 1 0
upper side A B LU U £ F |OFF
X IGH I JKL
| MNOPQR
! ON
upP Appearfrom | S T UV WX |7-F-- - 1 1 0
lower side
Erase from Down U
DOWN | bothupperand [ 4 58 ¢ 5 £ £ |ore P 0 ! L
lower sides s T 7= ¢ T
'GHI JKL| ¥__ ,
3 i ON__ -
"' MNOPOQR
Appear to | = =+ i: us sa; w |OFF
upP bothupperand | > * ¥ ¥ ¥¥ 1 1 1
lower sides !
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@Wipe speed

The wipe speed is determined by the vertical synchronization (VSYNC)
signal. For the NTSC interlace method, assuming that
262.5 Hsync signals (per field)

VSYNC = 16.7 ms,
we obtain the wipe speed as shown in Table 14.

Wipe resolution varies with each wipe mode. In mode 1 and mode 2,
one of 3 resolutions (1H, 2H, 4H) can be selected. In mode 3, wipe is

done in units of 4H only.

Table 14. Wipe Speed

(NTSC interlace method, H = 262.5)

Wipe Resolution

Wipe Speed (entire screen)

1H Unit 16.7 (ms) 0262.5+ 1 = 4 (s)
2H Unit 16.7 (ms) 0262.5 + 2 = 2 (s)
4H Unit 16.7 (ms) 0 2625+ 4 = 1(s)

Table 15. Wipe Mode and Wipe Resolution

Mode Wipe Resolution Wipe Speed
Mode 1 1H Unit about 4 (s)
Mode 2 2H Unit about 2 (s)
4H Unit about 1 (s)
Mode 3 4H Unit about 1 (s)
Wipe Mode Reqgister
b7 b6 b5 b4 b3 b2 bl b0
| I I I | I | I | Wipe mode register (SL) [Address 00ED 16]
3 3 3 3 3 3 3 3 B Name Functions After reset | R EW
v 10 010, 1|wipe mode selection bits | bl b0 0 RIW
[ (SLO, SL1) 0 0 :Wipe is not available !
N 0 1:Mode 1 '
o 1 0:Mode 2 '
3 3 3 3 3 3 1 1:Mode3 '
3 3 3 3 3 SR 2 | Direction mode selection 0: DOWN mode 0 R EW
Coono bits (SL2) 1: UP mode !
A 3, 4 | Wipe unit selection bits b4 b3 0 R!W
o (SL3, SL4) 0 0:1H unit !
Lo 0 1:2H unit :
o 1 0:3H unit :
[ 1 1:Do not set .
3 bl ] 5, 6 | Stop mode selection bits b6 b5 0 R EW
! (SL5, SL6) 0 O: Stop at the 312nd H !
! 0 1:Stop atthe 156th H !
! 1 0: Stop at the 256th H !
! 1 1:Stop atthe 128th H !
R 7 [ Nothing is assigned. This bit is a write disable bit. 0 R,—
When this bit is read out, the value is indeterminate. H

Fig. 63. Structure of Wipe Mode Register
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(11) CRT Output Pin Control
The CRT output pins R, G, B, | and OUT can also function as ports

P52, P53, P54, P55 and P5s. Set the corresponding bit of the port P5
control register (address 00CB16) to “0” to specify these pins as CRT
output pins, or set it to “1” to specify it as a general-purpose port P5
pins.

The input polarity of signals HsyNC and VsYNC and output polarity of
signals R, G, B, | and OUT can be specified with the bits of the CRT
port control register (address 00EC16). Set a bit to “0” to specify posi-
tive polarity; set it to “1” to specify negative polarity.

The CRT clock I/0 pins OSC1, OSC2 are controlled with the port
control register (address 020616).

The CRT port control register is shown in Figure 64.

The port control register is shown in Figure 65.

CRT Port Control Register

b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | | CRT port control register (CRTP) [Address 00EC 16]

3 3 3 3 3 3 3 3 B Name Functions After reset | R EW
b0 1 0 1 1 1 1| 0 |Hsvne input polarity 0 : Positive polarity 0 R EW
switch bit (HSYC) 1 : Negative polarity :
0 0 0 0 1| 1 ] Vsyeinput polarity 0 : Positive polarity 0 RIW
A switch bit (VSYC) 1 : Negative polarity .
3 3 3 3 3 i 7777777 2 |R, G, B output polarity 0 : Positive polarity 0 RIW
Lo switch bit (R/G/B) 1 : Negative polarity :
A 3 |1 output polarity switch bit |0 : Positive polarity 0 R EW
i i i i 0) 1 : Negative polarity '
oo 4 | OUT output polarity 0 : Positive polarity 0 RIW
- switch bit (OUT) 1 : Negative polarity :
i i i 7777777777777777 5 | R signal output switch bit 0 : R signal output 0 R EW
- (R) 1: MUTE signal output :
R 6 |G signal output switch bit |0 : G signal output 0 R EW
3 (G) 1 : MUTE signal output :
o 7 | B signal output switch bit 0 : B signal output 0 RIW
(B) 1 : MUTE signal output :
Fig. 64. CRT Port Control Register
Port Control Register
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | | Port control register (P7D) [Address 020616]
3 3 3 3 3 3 3 3 B Name Functions After reset | R EW
i 0 1 1 1 1 1 10, 1] Port P7 data input bits When only OP1 = “0” and Indeterminate| R EW
e (P7DO, P7D1) OPO ="1,” input data is '
i i i i i i valid. (See note) '
i i i i i o] 2 | D-A/AD3 function selection | 0: AD3 0 R EW
Lo bit (P7D2) 1: D-A !
R 3, | Nothing is assigned. These bits are write disable bits. 0 RI—
' 5to 7| When these bits are read out, the values are indeterminate .
e —— 4 | P4o/Xcin, P41/Xcout 0 : P4o, P41 0 R EW
function selection bit 1: Xcin, Xcout '
(P7D4) :

Note: OP is the CRT clock selection register.

Fig. 65. Port Control Register
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(12) Raster Coloring Function
An entire screen (raster) can be colored by switching each of the R,

G, and B pins to MUTE output. R, G, B are controlled with the CRT
port control register; | is controlled with the CRT control register 2;
OUT is controlled with the character size register. 15 raster colors
can be obtained.

If the OUT pin has been set to raster coloring output, a raster color-
ing signal is always output during 1 horizontal scanning period. This
setting is necessary for erasing a background TV image.

If the R, G, and B pins have been set to MUTE signal output, a raster
coloring signal is output in the part except a no-raster colored char-
acter (in Figure 66, a character “O") during 1 horizontal scanning
period. This ensures that character colors do not mix with the raster
color. In this case, MUTE signal is output from the OUT pin.

An example in which a magenta character “I” and a red character “O”
are displayed with blue raster coloring is shown in Figure 66.

/ I:l “RED”
/ ‘ E\ ] “BLuE”
A K </ § A
K
: T B
Hsvwe U Lo Cor L
R ‘ 1 M ‘ Signals
! Lo ! across
B — 1 LI — A—A
[} |
out — |
Fig. 66. Example of Raster Coloring
CRT Control Reqister 2
b7 b6 b5 b4 b3 b2 bl b0
I I I I | I | | | CRT control register 2 (CBR) [Address 0208 16]
3 3 3 3 3 3 3 3 B Name Functions After reset | R EW
P r w0 |0 | 1signal output switch bit 0: | signal output 0 RIW
[ (CBRO) 1: MUTE signal output '
i i i i i i 1___] 1 | yTIM1 function switch bit 0: | output or MUTE output 0 R EW
o (CBR1) 1: 1/2 clock ouput of timer 1 !
: ”L”L,j”j”j ——————— 2 | Nothing is assigned. These bits are write disable bits. 0 Ri—
to | When these bits are read out, the values are indeterminate. .
7 .

Fig. 67. CRT Control Register 2
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(13) Clock for Display

As a clock for display to be used for CRT display, it is possible to

select one of the following 3 types.

e Main clock supplied from the XIN pin

® Clock from the LC or RC supplied from the pins OSC1 and OSC2.
® Clock from the ceramic resonator or quartz-crystal oscillator sup-

plied from the pins OSC1 and OSC2.
This clock for display can be selected for each block by the CRT
clock selection register (address 020916).
When selecting the main clock, set the oscillation frequency to

8 MHz.

CRT Clock Selection Register

b7 b6 b5 b4 b3 b2 bl b0

| 0 I I I I I | | | CRT clock selection register (OP) [Address 020916]
3 3 3 3 3 3 3 3 B Name Functions After reset | R, W
©o b1 o 1fcRTclock  |b1]bo Functions cce 0 RIW
[ T selection bits | 1 | 0 | The clock for display is supplied by connecting RC CC6 = !
oo (OPO, OP1) or LC across the pins OSC1 and OSC2. “0” or “1” :
A 0 | 1 |Since the main clock is used as the clock for [ CRT oscillation |CcC6 = “0” E
A display, the oscillation frequency is limited. | frequency '
3 3 3 3 3 3 Because of this, the character size in width | = f(Xin) '
[ (horizontal) direction is also limited. In this !
Lo case, pins OSC1 and OSC?2 are also used :
N as input ports P70 and P71 respectively. :
T R 1| 0 |Do not set. — '
oo 1| 1 |The clock for display is supplied by connecting the CC6="0" :
R A following across the pins OSC1 and OSC2. E
i i i i i i « a ceramic resonator only for CRT display and a feedback resistor '
oo « a quartz-crystal oscillator only for CRT display and a feedback !
oo resistor (See note) :
[ i 2 Nothing is assigned. These bits are write disable bits. 0 Ri—
! tg When these bits are read out, the values are “0.” :
””””””””””” 7 | Fix this bits to “0.” 0 RiW

2: CC6 is the scnanning line double count mode flag.

Notes 1: It is necessary to connect other ceramic resonator or quartz-crystal oscillator across the pins Xin and Xour.

Fig. 68. CRT Clock Selection Register
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INTERRUPT INTERVAL DETERMINATION
FUNCTION

This microcomputer incorporates an interrupt interval determination
circuit. This interrupt interval determination circuit has an 8-bit binary
up counter as shown in Figure 69. Using this counter, it determines
an interval on the INT1 or INT2 (refer to Figure 72).

The following describes how the interrupt interval is determined.

1.

2.

The interrupt input to be determined (INTZ1 input or INT2 input) is
selected by using bit 2 in the interrupt interval determination con-
trol register (address 00D816). When this bit is cleared to “0,” the
INT1 input is selected ; when the bit is set to “1,” the INT2 input is
selected.

When the INT1 input is to be determined, the polarity is selected
by using bit 3 of the interrupt interval determination control
register ; when the INT2 input is to be determined, the polarity is
selected by using bit 4 of the interrupt interval determination
control register.

When the relevant bit is cleared to “0,” determination is made of
the interval of a positive polarity (rising transition) ; when the bit is
set to “1,” determination is made of the interval of a negative po-
larity (falling transition).

3.

The reference clock is selected by using bit 1 of the interrupt inter-
val determination control register. When the bit is cleared to “0,” a
32 s clock is selected ; when the bit is set to “1,” a 16 ns clock is
selected (based on an oscillation frequency of 8MHz in either
case).

. Simultaneously when the input pulse of the specified polarity

(rising or falling transition) occurs on the INT1 pin (or INT2 pin),
the 8-bit binary up counter starts counting up with the selected
reference clock (32 ns or 16 ns).

. Simultaneously with the next input pulse, the value of the 8-bit

binary up counter is loaded into the interrupt interval determina-
tion register (address 00D716) and the counter is immediately re-
set (“0016"). The reference clock is input in succession even after
the counter is reset, and the counter restarts counting up from
“0016.”

. When count value “FE16” is reached, the 8-bit binary up counter

stops counting. Then, simultaneously when the next reference
clock is input, the counter sets value “FF16” to the interrupt inter-
val determination register. The reference clock is generated by
setting bit 0 of PWM mode register 1 to “0.”

8-bit binary up counter (8) >

2

16ps

32us )% >|  Control >

RE1 circuit REO
INT2 (Note)

INT1 (Note) %‘% >
RE2

Interrupt interval determination register (8)

R

Selection gate : Connected to

(Address 00D716)

black colored

Data bus

side at rest.

RE : Interrupt interval determination control register

Note: The pulse width of external interrupt INT1 and INT2 needs 5 or more machine cycles.

Fig. 69. Block Diagram of Interrupt Interval Determination Circuit

72

MITSUBISHI
ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Interrupt Interval Determination Control Reqister

b7 b6 b5 b4 b3 b2 bl b0

| I | | | | | | | interrupt interval determination control register (RE) [Address 00D8 16]

3 3 3 3 3 3 3 3 B Name Functions After reset | R EW

boro 0 0 1 1| o |interrupt interval 0 : Stopped 0 R EW

3 3 3 3 3 3 3 determination circuit 1 : Operating :

o operation control bit (REO) !

3 3 3 3 3 3 *---1 1 |Reference clock selection |0: 16 us 0 R EW

[ bit (RE1) 1:32ps !

! P ! (at f(XIN) = 8 MHz) !

3 3 3 3 3 1 7777777 2 | External interrupt input 0: INT1 input 0 R EW

Poror o pin selection bit (RE2) 1:INT2 input !

A 3 | INT1 pin input polarity 0 : Positive polarity input 0 RIW

Lo switch bit (RE3) 1 : Negative polarity input :

oo 4 | INT2 pin input polarity 0 : Positive polarity input 0 RIW

[ switch bit (RE4) 1 : Negative polarity input H

] 5 | Nothing is assigned. These bits are write disable bits. 0 Ri—
t? When these bits are read out, the values are “0.” :

Fig. 70. Interrupt Interval Determination Control Register

INT1 or INT2 input | |

! 1
'Count interval'
I S e E—

<>

Fig. 71. Measuring Interval
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ROM CORRECTION FUNCTION
This can correct program data in ROM. Up to 2 addresses (2 blocks)
can be corrected, a program for correction is stored in the ROM cor- ROM correction address 1 (high-order) | 021716
rection memory in RAM. The ROM memory for correction is 32 bytes
02 blocks.
Block 1 : addresses 02C016 to 02DF16
Block 2 : addresses 02E016 to 02FF16
Set the address of the ROM data to be corrected into the ROM cor-
rection address register. When the value of the counter matches the
ROM data address in the ROM correction address, the main pro- ROM correction address 2 (low-order) | 021A16
gram branches to the correction program stored in the ROM memory
for correction. To return from the correction program to the main pro-
gram, the op code and operand of the JMP instruction (total of 3
bytes) are necessary at the end of the correction program. When the Fig. 72. ROM Correction Address Registers
blocks 1 and 2 are used in series, the above instruction is not needed
at the end of the block 1.
The ROM correction function is controlled by the ROM correction
enable register.
Notes 1 : Specify the first address (op code address) of each
instruction as the ROM correction address.
2 : Use the JMP instruction (total of 3 bytes) to return from
the correction program to the main program.
3 : Do not set the same ROM correction address to the blocks
1land 2.

ROM correction address 1 (low-order) | 021816

ROM correction address 2 (high-order) [ 021916

ROM Correction Enable Register

b7 b6 b5 b4 b3 b2 bl b0

| 0 0| | | ROM correction enable register (RCR) [Address 021B16]
P | B Name Functions After reset| R W
% 4+ 1 1 1 1 L] o |Block 1 enable bit (RCO) 0: Disabled 0 R'W
R 1: Enabled .
b 01 o171 | Block 2 enable bit (RC1) 0: Disabled o |r'w
[ 1: Enabled !
i i i i em e 2, 3 | Fix these bits t0“0.” 0 R EW
L] 4 |Nothing is assigned. These bits are write disable bits. When 0 R '
to [these bits are read out, the values are “0.” T
7 :

Fig. 73. ROM Correction Enable Register
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RESET CIRCUIT

When the oscillation of a quartz-crystal oscillator or a ceramic reso-
nator is stable and the power source voltage is 5 V + 10 %, hold the
RESET pin at LOW for 2 ps or more, then return is to HIGH. Then, as
shown in Figure 75, reset is released and the program starts from
the address formed by using the content of address FFFF16 as the
high-order address and the content of the address FFFE16 as the
low-order address. The internal state of microcomputer at reset are
shown in Figure 75.

An example of the reset circuit is shown in Figure 74.

The reset input voltage must be kept 0.6 V or less until the power
source voltage surpasses 4.5 V.

Poweron

Power source voltage 0 V

Reset input voltage 0 V —:/(((_

=
Vce
1
& RESET
M51953AL
| }T
3 0.1uF
o Vss

Microcomputer

Fig. 74. Example of Reset Circuit

X JUL JUHIU
! F L L L L L L
RESET ]

Internal RESET

Reset address from the vector table

SYNC [
Address X 2 X2 Xo1, sXor s-Xor, s-2XFrrEXFRFF X A3r
Data X 2 X 2 X 2 X 2 X 2 XapXabeX

>

32768 count of XIN
clock cycle (Note 3)

Notes 1 : f(XiN) and f(¢g) are in the relation : f(XiN) = 2-f (¢).

2 @ A question mark (?) indicates an undefined state that
depends on the previous state.

3 : Immediately after a reset, timer 3 and timer 4 are
connected by hardware. At this time, “FF16” is set
in timer 3 and “0716” is set to timer 4. Timer 3 counts down
with f(XIN)/16, and reset state is released by the timer 4
overflow signal.

Fig. 75. Reset Sequence

-~
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CLOCK GENERATING CIRCUIT

This microcomputer has 2 built-in oscillation circuits. An oscillation
circuit can be formed by connecting a resonator between XiN and
XouT (XcIN and XcourT). Use the circuit constants in accordance with
the resonator manufacturer’'s recommended values. No external re-
sistor is needed between XIN and XouT since a feed-back resistor
exists on-chip. However, an external feed-back resistor is needed
between XcIN and XcouT. When using XCIN-XcouT as sub-clock,
clear bits 7 and 6 of the mixing control register to “0.” To supply a
clock signal externally, input it to the XiN (XCIN) pin and make the
XouT (XcouT) pin open. When not using XcIN clock, connect the
XCIN to Vss and make the XcouT pin open.

After reset has completed, the internal clock @is half the frequency of
XIN. Immediately after poweron, both the XiNn and XcCIN clock start
oscillating. To set the internal clock @ to low-speed operation mode,
set bit 7 of the CPU mode register (address 00FB16) to “1.”

Oscillation Control

(1) Stop mode

The built-in clock generating circuit is shown in Figure 78. When the
STP instruction is executed, the internal clock ¢ stops at HIGH. At
the same time, timers 3 and 4 are connected by hardware and “FF16”
is set in timer 3 and “0716” is set in the timer 4. Select f(XIN)/16 or
f(XCIN)/16 as the timer 3 count source (set bit 0 of the timer mode
register 2 to “0” before the execution of the STP instruction). More-
over, set the timer 3 and timer 4 interrupt enable bits to disabled (“0”)
before execution of the STP instruction. The oscillator restarts when
external interrupt is accepted. However, the internal clock @keeps its
HIGH until timer 4 overflows, allowing time for oscillation stabilization
when a ceramic resonator or a quartz-crystal oscillator is used.

(2) Wait mode

When the WIT instruction is executed, the internal clock @ stops in
the “H” level but the oscillator continues running. This wait state is
released at reset or when an interrupt is accepted (Note). Since the
oscillator does not stop, the next instruction can be executed at once.

Note: In the wait mode, the following interrupts are invalid.

(1) VsyNc interrupt

(2) CRT interrupt

(3) f(XIN)/4096 interrupt

(4) Timer 1 and 2 interrupts using TIM2 pin input as count
source

(5) Timer 1 interrupt using f(XIN)/4096 or f(XCIN)/4096 as
count source

(6) Timer 3 interrupt using TIM3 pin input as count source

(7) Multi-master 12C-BUS interface interrupt

(8) Timer 4 interrupt using f(XIN)/2 or f(XCIN)/2 as count souce

(3) Low-Speed Mode

If the internal clock is generated from the sub-clock (XcIN), a low
power consumption operation can be realized by stopping only the
main clock XIN. To stop the main clock, set bit 6 (CMs) of the CPU
mode register (00FB16) to “1.” When the main clock XIN is restarted,
the program must allow enough time to for oscillation to stabilize.
Note that in low-power-consumption mode the XCIN-XcouT drivability
can be reduced, allowing even lower power consumption (20pA with
f (XCIN) = 32kHz). To reduce the XcIN-XcouT drivability, clear bit 5
(CMs) of the CPU mode register (00FB16) to “0.” At reset, this bit is
set to “1” and strong drivability is selected to help the oscillation to
start. When an STP instruction is executed, set this bit to “1” by soft-
ware before executing.

Microcomputer

XCIN Xcout XIN Xout

Han

;ch ; Ccout ; CiN % Cout

Fig. 76. Ceramic Resonator Circuit Example

Microcomputer

XcIN  XcouT XIN XouTt

Open Open

External oscillation  External oscillation
circuit or external circuit
pulse

vee LI LI yee ML
Vss Vss

Fig. 77. External Clock Input Circuit Example
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XCIN Xcout

P4o/XcIN, P41/Xcout
function selection bit

Timer 3 count Timer 4 count
Notes 1, 4 . .
( O)?l?\j ) XouT E stop bit (Notes 1, 2) E stop bit (Notes 1, 2)
i O“l” “1” - Timer 3 - Timer 4
172 1/8 —O/gH

0 Timer 3

Internal system clock ; ;
J selection )l/Jit (Notes 1, 3) count source selection bit (Notes 1,2)
} Timing ¢
(Internal clock)

+— Main clock (Xin—XouT) stop bit (Notes 1, 3)

— Internal system clock
selection bit (Notes 1, 3)

Reset

R|— STP instruction WIT 1R R
instruction

— STP instruction

Reset

(O— Interrupt disable flag |
— Interrupt request

Notes 1: The value at reset is “0.”
2: Refer to the structure of timer mode register 2.
3: Refer to the structure of CPU mode register (next page).
4: Refer to the structure of port control register.

Fig. 78. Clock Generating Circuit Block Diagram
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WIT instruction
-

8MHz oscillating
32kHz oscillating

@is stopped (HIGH)

Timer operating

. (@) = 4MHz

Interrupt

External INT,
timer interrupt,
or SI/O interrupt

WIT instruction
-

8MHz oscillating
32kHz oscillating

@is stopped (HIGH)

Timer operating

> f(g) = 4AMHz

Interrupt

External INT,
timer interrupt,
or SI/O interrupt

CM7 =1

WIT instruction
8MH?z oscillating <
32kHz oscillating
@is stopped (HIGH)
Timer operating
(Note 3)

-_ () = 16kHz

Interrupt

CM6 =1

WIT instruction
B —

8MHz stopped
32kHz oscillating
@is stopped (HIGH)
Timer operating
(Note 3)

J— . f(g) = 16kHz

Interrupt

| | | | | Port control register
(Address : 0206 16)
XC: P4o/Xcin, P41/Xcout function
selection bit
0: P4o, P41
1 : XciN, XcouT

8MHz oscillating
32kHz oscillating

External INT,
XC=0 or SI/O interrupt

8MHz oscillating
32kHz oscillating

CM7 =0

8MHz oscillating
32kHz oscillating

CM6 =0

8MHz stopped
32kHz oscillating

High-speed operation
start mode

STP instruction
4>

8MHz stopped
32kHz stopped
@is stopped (HIGH)

-
Interrupt (Note 1)

STP instruction
—_—

8MHz stopped
32kHz stopped
@is stopped (HIGH)

-
Interrupt (Note 1)

l: External INT :[

STP instruction
EE—

8MHz stopped
32kHz stopped
@is stopped (HIGH)

-
Interrupt (Note 2)

The program must
allow time for 8MHz
oscillation to stabilize

STP instruction
—_—

8MHz stopped
32kHz stopped
¢ = stopped (HIGH)

-
Interrupt (Note 2)

CPU mode register
(Address : 00FB 16)

CM6 : Main clock (X in—Xour) stop bit
0 : Oscillating
1 : Stopped

——CM?7 : Internal system clock selection bit
0 : Xin—Xourt selected (high-speed mode)
1 : Xcin—Xcourt selected (low-speed mode)

The example assumes that 8 MHz is being applied to the X in pin and 32 kHz to the X cin pin. The @ indicates the internal clock.

Notes 1: When the STP state is ended, a delay of approximately 8ms is automatically generated by timer 3 and timer 4.
2: The delay after the STP state ends is approximately 2s.
3: When the internal clock ¢ divided by 8 is used as the timer count source, the frequency of the count source is 2kHz.

Fig. 79. State Transitions of System Clock
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DISPLAY OSCILLATION CIRCUIT

The CRT display clock oscillation circuit has a built-in clock oscilla-
tion circuits, so that a clock for CRT display can be obtained simply
by connecting an LC, an RC, a quartz-crystal oscillator or a ceramic
resonator across the pins OSC1 and OSC2. Which of the sub-clock
or the display oscillation circuit is selected by setting bits 0 and 1 of
the CRT clock selection register (address 020916).

OSC1 0SC2

Cl; ; ;CZ

Fig. 80. Display Oscillation Circuit

AUTO-CLEAR CIRCUIT
When a power source is supplied, the auto-clear function will oper-
ate by connecting the following circuit to the RESET pin.

Circuit example 1

T

Vce

RESET

Circuit example 2

Note : Make the level change from LOW to HIGH at the point at
which the power source voltage exceeds the specified
voltage.

Fig. 81. Auto-clear Circuit Example

ADDRESSING MODE

The memory access is reinforced with 17 kinds of addressing modes.
Refer to SERIES 740 <Software> User’s Manual for details.

MACHINE INSTRUCTIONS

There are 71 machine instructions. Refer to SERIES 740 <Soft- ware>
User's Manual for details.

PROGRAMMING NOTES
(1) The divide ratio of the timer is 1/(n+1).

(2) Even though the BBC and BBS instructions are executed imme-
diately after the interrupt request bits are modified (by the pro-
gram), those instructions are only valid for the contents before
the modification. At least one instruction cycle is needed (such as
an NOP) between the modification of the interrupt request bits
and the execution of the BBC and BBS instructions.

(3) After the ADC and SBC instructions are executed (in the decimal
mode), one instruction cycle (such as an NOP) is needed before
the SEC, CLC, or CLD instruction is executed.

(4) An NOP instruction is needed immediately after the execution of
a PLP instruction.

(5) In order to avoid noise and latch-up, connect a bypass capacitor
(= 0.1 pF) directly between the Vcc pin—-Vss pin and the Vcc pin—
CNVSss pin, using a thick wire.
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DATA REQUIRED FOR MASK ORDERS
The following are necessary when ordering a mask ROM produc-
tion:

(1) Mask ROM Order Confirmation Form

(2) Mark Specification Form

(3) Data to be written to ROM, in EPROM form (32-pin DIP type
27C101, three identical copies)

PROM Programming Method
The built-in PROM of the One Time PROM version (blank) and the

built-in EPROM version can be read or programmed with a general-
purpose PROM programmer using a special programming adapter.

Product Name of Programming Adapter
M37207EFSP PCA4762
M37207EFFP PCA7417

The PROM of the One Time PROM version (blank) is not tested or
screened in the assembly process nor any following processes. To
ensure proper operation after programming, the procedure shown in
Figure 82 is recommended to verify programming.

Programming with
PROM programmer

G

Screening (Caution)
(150°C for 40 hours)

G

Verification with
PROM programmer

G

Functional check in target device

Caution : The screening temperature is far higher
than the storage temperature. Never
expose to 150°C exceeding 100 hours.

Fig. 82. Programming and Testing of One Time PROM Version

80
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Power source voltage Vcc All voltages are based -0.3t0 6 \
on Vss.
. -0. \
Vi Input voltage CNVss Output transistors are 0.3t0 6
Vi Input voltage P00-PO0O7, P10-P17, P20-P27, cut off. -0.3toVcc +0.3 Vv
P30-P36, P40-P47, P60-P67,
P70, P71,0SC1, XN, HSYNC,
VsYNC, RESET, XCIN,
AD1-AD8
Vo Output voltage P00—P07, P10-P17, P20-P27, -0.3toVcc +0.3 \%
P30-P36, P40-P45, R, G, B, |,
OUT, D-A, XouT, XcouT,
0SC2
Vo Output voltage P46, P47, P60—P67 -0.3t0 13 \
loH Circuit current R, G, B, I, OUT, P00o-P07, 0to 1 (Note 1) mA
P1o-P17, P20-P27, P30, P31,
D-A
loL1 Circuit current R, G, B, I, OUT, P00-P07, 0to 2 (Note 2) mA
P1o-P17, P20-P23,P30-P3s,
D-A
loL2 Circuit current P46, P47, P60—P67 0to 1 (Note 2) mA
loLs Circuit current P24-P27 0 to 10 (Note 3) mA
loL4 Circuit current P40-P45 0 to 6 (Note 2) mA
Pd Power dissipation 550 mw
Topr Operating temperature Ta=25°C —-10 to 70 °C
Tstg Storage temperature —-40to 125 °C
RECOMMENDED OPERATING CONDITIONS (Ta=-10°Cto 70 °C, Vcc = 5 V + 10 %, unless otherwise noted)
Symbol Parameter - Limits Unit
Min. Typ. Max.
\Yele; Power source voltage (Note 4), During CPU, CRT operation 4.5 5.0 5.5 V
Vss Power source voltage 0 0 0 \%
VIH1 HIGH input voltage P00-P07, P10—P17, P20-P27, P30—P3s, 0.8Vcc \Yele \Y
P60—-P67, P70, P71, HSYNC, VSYNC,
RESET, XIN, XCIN, OSC1,
P40-P47 (including when using serial 1/0)
VIH2 HIGH input voltage SDA3, SCL3, SDA2, SCL2, SDA1, SCL1 0.7vcc Vcc \%
(When using I12C-BUS)
ViL1 LOW input voltage P00-P07, P1lo-P17, P20-P27, P30, P31, 0 0.4 Vcc \
P35, P40-P47, P70, P71
ViL2 LOW input voltage SDA3, SCL3, SDA2, SCL2, SDA1, SCL1 0 0.3 Vcc Y
(When using 12C-BUS)
VIL3 LOW input voltage HsYNC, VSYNC, RESET, P32—-P34, P36, 0 0.2 Vcc \%
P41, P42, P44—P4s6, XIN, XCIN, OSC1
When using serial I/0; SouT2, ScLk2, SIN2,
SouT1, SCLK1, SIN1
IoH HIGH average output current (Note 1) R, G, B, I, OUT, D-A, POo—P07, P10-P17, 1 mA
P20-P27, P30, P31
loL1 LOW average output current (Note 2) R, G, B, I, OUT, D-A, POo—P07, P10-P17, 2 mA
P20-P23, P30—P36
loL2 LOW average output current (Note 2) P46, P47, P60—P67 1 mA
loLs LOW average output current (Note 3)  P24—P27 10 mA
loL4 LOW average output current (Note 2)  P40—-P45 6 mA
f(XIN) Oscillation frequency (for CPU operation) (Note 5) XIN 7.9 8.0 8.1 | MHz
f(XCIN) Oscillation frequency (for sub-clock operation) (Note 7)XcIN 29 32 35 kHz
fosc Oscillation frequency (for CRT display) (Note 6) 0OSC1 6.0 13 | MHz
fhs1 Input frequency TIM2, TIM3, INT1, INT2 100 | kHz
fhs2 Input frequency SCLK1, SCLK2 1 | MHz
fhs3 Input frequency SCL1, SCL2, SCL3 400 kHz
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ELECTRIC CHARACTERISTICS (vcc=5V # 10 %, Vss = 0V, f(XIN) = 8 MHz, Ta = —10 °C to 70 °C, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
ymbo Min. Typ. Max.
Icc Power source current System operation Vcc=5.5V, |[CRTOFF 15 30
f(XIN) = 8 MHz mA
CRTON 30 45
Vce =5.5V, f(XIN) =0, 100 200
f(XcIN) = 32kHz,
CRT OFF, Low-power LA
dissipation mode set
(CMs =“0,” CMs6 = “1")
Wait mode Vce =5.5V, f(XIN) = 8 MHz 2 4 mA
Vce =5.5V, f(XIN) =0, 60 100
f(XcIN) = 32kHz,
Low-power dissipation
mode set (CMs =“0,” CMeé =
" uA
Stop mode Vce =5.5V, f(XIN) =0, 1 10
f(XciN) =0
VOH HIGH output voltage R, G, B, I, OUT, P0o—P07, Vcc =45V 2.4 Vv
Plo-P17, P20-P27, D-A, P30, |IoH =-0.5mA
P31
VoL LOW output voltage R, G, B, |, OUT, P0Oo-P07, Vcc =45V 0.4
Plo-P17, P20-P23, P30-P36, |loL=0.5mA
D-A
LOW output voltage P46, P47, P60-P67 Vcc=45V 0.4
loL = 0.5 mA v
LOW output voltage P24—P27 Vcc =45V 3.0
loL =10.0 mA
LOW output voltage P40—P45 Vcc =45V |loL=3mA 0.4
loL =6 mA 0.6
VT+VT-  |Hysteresis RESET vee =50V 0.5 0.7 \
Hysteresis (Note 8) HsyNc, Vsync, P32, P33, P34, [Vcc=5.0V 0.5 1.3
P36, P40—-P4s,
lizH HIGH input leak current  RESET, POo—P07, P1o-P17, Ve = 5.5V 5 HA
P20-P27, P30-P36, P40—-P47, VCE Y
AD1-AD8 1=o.
lizL LOW input leak current  RESET, P0O0—-P07, P10—P17, Vee = 5.5V 5 HA
P20-P27, P30-P35, P40-Pds, | /°C >
P60—P67, AD1-ADS =
lozH HIGH output leak current  P4e, P47, P60—P67 Vcc =55V 10 HA
Vo=12V
RBs 12C-BUS-BUS switch connection resistor Vcc =45V 130 Q
(between SCL1 and SCL2, SDA1 and SDA2)

Notes 1: The total current that flows out of the IC must be 20 mA or less.
2: The total input current to IC (loL1 + loL2 + loL4) must be 30 mA or less.
3: The total average input current for ports P24—P27 to IC must be 20 mA or less.
4: Connect 0.022 mF or more capacitor externally between the power source pins VCc-Vss so as to reduce power source noise.
Also connect 0.068 mF or more capacitor externally between the pins Vcc—CNVss.
: Use a quartz-crystal oscillator or a ceramic resonator for the CPU oscillation circuit.
: Use a RC or an LC for the CRT oscillation circuit.
: When using the sub-clock, set fcLk < fcpu/3.
: P32-P34 ,P36 have the hysteresis when these pins are used as interrupt input pins or timer input pins. P40—P46 have the hysteresis
when these pins are used as serial /O pins.

0 N O O
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A-D COMPARATOR CHARACTERISTICS
(Vec=5V £10%, Vss=0V, f(XIN) = 8 MHz, Ta=-10 °C to 70 °C, unless otherwise noted)

Symbol Paramet Test conditi Limits Unit
ni
ymbo arameter est conditions vin. Tvp. Mo,
— Resolution 6 bits
— Absolute accuracy 0 +1 +2 LSB
Note: When Vcc =5V, 1LSB =5/64 V.
MULTI-MASTER 12C-BUS BUS LINE CHARACTERISTICS
Standard clock mode |High-speed clock mode )
Symbol Parameter - - Unit
Min. Max. Min. Max.
tBUF Bus free time 4.7 1.3 us
tHD:STA Hold time for START condition 4.0 0.6 us
tLow “L” period of SCL clock 4.7 1.3 Hs
R Rising time of both SCL and SDA signals 1000 20+0.1Cb 300 ns
tHD:DAT Data hold time 0 0 0.9 us
tHIGH “H” period of SCL clock 4.0 0.6 us
tF Falling time of both SCL and SDA signals 300 20+0.1Cb 300 ns
tSU:DAT Data set-up time 250 100 ns
tSU:STA Set-up time for repeated START condition 4.7 0.6 Hs
tsu:sTo Set-up time for STOP condition 4.0 0.6 Hs
Note: Cb = total capacitance of 1 bus line
oL | A
soa i\
Ik /
ook |
PoBUR
b Lol tow
RIS s
P s
SCL | | Colf
- Do e— -
ol > .
tHD:STA tHD:DAT tHIGH tSU:DAT tSU:STA S : Start condition
Sr : Restart condition
P : Stop condition
Fig. 83. Definition diagram of timing on multi-master | 2C-BUS
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PACKAGE OUTLINE

64P4B Plastic 64pin 750mil SDIP
EIAJ Package Code | JEDEC Code Weight(g) | Lead Material |
SDIP64-P-750-1.78 | — 79 [ Aloy42 |

Scale : 1.5/1

®
NAAANNNNNAAAAANNNAAANNNNNNAAANNT —

SEATING PLANE

O O |-
(%UUUUUUUUUUUUUUUUUUUUUUUUUUUUUU@U@

Symbol D&EensionNigmMillime&z;s

D A = = 5.08

Al 0.38 = -

o A2 - 38 -

= I} < b 04 05 06

------------------ AE A QA AAA A A A A A b1 0.9 1.0 13

= U L =z be 0.65 0.75 1.05

c 0.2 0.25 0.32

J_J.@ b JILb b2 D 56.2 56.4 56.6

E | 1685 | 17.0 17.15
€ = 1778 | —

le1] - 19.05 -
L 2.8 - -
[ 0 - 15°

80P6N—-A

Plastic 80pin 14X 20mm body QFP

EIAJ Package Code

JEDEC Code Weight (g) Lead Material

84

QFP80-P-1420-0.80 158 Alloy 42 Mo
Scale : 2/1 @ 1
. Hp i:-m— _"I|:"_ = f
D T‘T o
@ @ <+
EARARARARARRAARAT T N T‘? *
o
o O e o™
= = RN ——
ad o
af o
s == Recommended Mount Pad
ad =ee]
= B ow|y Symboll_Rimension in Millimeters
= = Y Min_| Nom | Max
= =] A — — 3.05
= = AL | 0 0.1 0.2
= = A2 - 28 -
= O = b | 03 035 | 045
= = c 013 | 015 | 02
D | 138 [ 140 | 142
FEEEEEEEEEREREL £ 198 T 200 1 202
® o & | - | o8 -
L1 Ho | 165 | 168 | 17.1
— He | 225 | 228 | 231
L 0.4 0.6 08
/[ I\ g L1 - 14 -
anniniaii g8 H o\ | o I N S
5 F = = 6 0 - 10°
? < e t|JQ i3 = =
@ Detail F M2D -2 T -
Me - 20.6 —
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GZZ-SH08-83B < 48B0 >

Mask ROM number I |
740 FAMILY MASK ROM CONFIRMATION FORM

SINGLE-CHIP MICROCOMPUTER M37207MF-XXXSP/FP

MITSUBISHI ELECTRIC Date :
Section head | Supervisor
- signature signature
R
]
[S]
o)
o

Note : Please fill in all items marked 0.

Company TEL Submitted by | Supervisor
name ( ) § g
0| Customer s §
7 =)
Date . & 2
issued Date :

0 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three EPROMSs are required for each pattern.
If at least two of the three sets of EPROMs submitted contain identical data, we will produce masks based on
this data. We shall assume the responsibility for errors only if the mask ROM data on the products we produce
differs from this data. Thus, extreme care must be taken to verify the data in the submitted EPROMs.

Microcomputer name : (] M37207MF-XXXSP (] M37207MF-XXXFP

Checksum code for entire EPROM (hexadecimal notation)

EPROM type (indicate the type used)

0 27C101

EPROM address
000016

Product name
ASCII code :
000F 16 ‘M37207MF -

080016 data
FEFEF1s| ROM 62K bytes

1000015 character ROM 1-a
1080016
1100016

1180016

1200016

1) Set “FF16” in the shaded area.
2) Write the ASCII codes that indicates the product name of “M37207MF-"to addresses 0000 16 to 000F16.
EPROM data check item (Refer the EPROM data and check “ /" in the appropriate box)
e Do you set “FFi6” in the shaded area (set “F 16” in the low-order 4-bit shaded area) ? - Yes[]
® Do you write the ASCII codes that indicates the product
name of “M37207MF-"to addresses 0000 16 to 000F 16 ? - Yes[]

0 2. Mark specification
Mark specification must be submitted using the correct form for the type package being ordered fill out the appropriate
mark specification form (64P4B for M37207MF-XXXSP, 80P6N for M37207MF-XXXFP) and attach to the mask ROM
confirmation form.

(1/3)
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740 FAMILY MASK ROM CONFIRMATION FORM
SINGLE-CHIP MICROCOMPUTER M37207MF-XXXSP/FP
MITSUBISHI ELECTRIC

Writing the product name and character ROM data onto EPROMs

Addresses 000016 to 000F1s store the product name, and addresses 10000 16 to 12FFF16 store the character pattern.
If the name of the product contained in the EPROMs does not match the name on the mask ROM confirmation form, the
ROM processing is disabled. Write the data correctly.

1. Inputting the name of the product with the ASCII code Address Address
ASCII codes ‘M37207MF-' are listed on the right. 000016 |'M'=4Ds | 000816 |~ =2D 16
The addresses and data are in hexadecimal notation. 000116 3 =331 000915 FF e
000216 ‘77=37 16 000A16 FF s
000316 ‘27=32 15 000B16 FF 6
000416 ‘0'=30 16 000C16 FF 16
000516 77=37 16 000D16 FF 15
000616 ‘M'=4D 36 000E16 FF 16
000716 ‘F=46 15 000F16 FF 6

2. Inputting the character ROM
Input the character ROM data by dividing it into character ROM1, character ROM2 and character ROM3. For the
character ROM data, see the next page and on.

@13)
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The structure of character ROM (divided of 12 [J16 dots font)

Example

Character code

(k = “016" to “17F16")
(m ="“016" to “216")
(n="016" to “7F16")

Character ROM address

I I I [
OO0 OROO0oun]
we  JUOOOROODOON
OOODEOROD000
OOODEOROD000
ORI D000
ORI D000
OO ROOOmRO0OUn
OORODUOOODEOUn
OO0 OO0
O AEEEREEN ][]
ORODOOOOD o0
OROODOO0O0OOmO0
UROODOO0O0OOmO0
I I I [
(I
P Character

» 4Character
ROM1 “

" " ROM2

Character ROM data

SINGLE-CHIP MICROCOMPUTER M37207MF-XXXSP/FP

Character ROM agress Character ROM data

b7 be bs ba b3 b2 b1 bo
1000016+m0001s+n016+016 [J[J[J[J[J[J[1[]
1000016+m00016+n016+116 [J[J[JIJIM]C]
1000016+m00016+n016+216 [ 11 JICI[]
1000016+m00016+n016+316 [J[J[J[JIMCJIM]
1000016+m00016+n016+416 [ JJIMCJ I ]
1000016+m00016+n016+516 [ ][]
1000016+m00016+n016+616 [ ]I
1000016+m00016+n016+716 (][] JIMJCICJ IR
1000016+m00016+n016+816 [ [ |IB I I I I[]
1000016+m00016+n016+916 [ IMIJJ1]
1000016+m00016+n016+Azs [ ] I I I
1000016+m00016+n016+B1s I ][]
1000016+m00016+n016+C16 [ I I 1]
1000016+m00016+n016+D1s [ I 111 ]
1000016+m00016+n016+E1s [J[J[J[J[IIIC]
1000016+m00016+n016+F1s [J[J[J[J[JJ1]

b7 be bs ba bz b2 b1 bo

0016  1080016+m00016+N016+016
0416 1080016+m00016+n016+116
0416  1080016+m00016+n016+216
OA16  1080016+m00016+n016+316
OA16  1080016+m00016+n016+416
1116 1080016+m00016+n016+516
1116 1080016+m00016+n016+616
1116 1080016+m0O0016+n016+716
2016 1080016+m00016+n016+816
2016 1080016+m00016+n016+916
3F16 1080016+m0O0016+n016+A16
4016 1080016+m0O0016+n016+B16
4016 1080016+m00016+n016+C16
4016 1080016+m00016+n016+D16
0016 1080016+m0O0016+n016+E16
0016 1080016+m00016+n016+F16

(3/3)

F16

L1000 Foss
CIOI0I0] Fos
LICIOIC] Fose
OO0 Fois
CICI0I0] Fows
L1000 Fos
L1000 Foss
1000000 Foss
W1 Fs.
B[] r8i
B[] r8is
L] Fas
L] Fae
CIEOI] Fase
OO0 Fos
OO0 Fos

MITSUBISHI
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Mask ROM number ‘ |

740 FAMILY MASK ROM CONFIRMATION FORM
SINGLE-CHIP MICROCOMPUTER M37207M8-XXXSP

MITSUBISHI ELECTRIC Date :
Section head | Supervisor
- signature signature
o
‘©
O
o)
24

Note : Please fill in all items marked 0.

Company TEL Submitted by | Supervisor
name ( ) § g
O | Customer g T
Date Date : ﬁ %
issued ’

O 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three EPROMs are required for each pattern.
If at least two of the three sets of EPROMSs submitted contain identical data, we will produce masks based on
this data. We shall assume the responsibility for errors only if the mask ROM data on the products we produce
differs from this data. Thus, extreme care must be taken to verify the data in the submitted EPROMs.

Microcomputer name : (] M37207M8-XXXSP

Checksum code for entire EPROM (hexadecimal notation)

EPROM type (indicate the type used)

[] 27C101

EPROM address
000016

Product name
ASCII code :
000F 16 ‘M37207M8 —

800016 data
EEEF16 ROM 32 K bytes

1000015 | character ROM 1-a
1080016
1100016
1180016
1200016

1FFFF1s

(1) Set“FFi6” (“F16” in the high-order 4-bit shaded area) in the shaded area.
(2)  Write the ASCII codes that indicate the product name of “M37207M8-"to addresses 0000 16 to O00F1s.
EPROM data check item (Confirm the EPROM data and check “ |/ ” the appropriate box)
e |s “FF16” in the shaded area (set “F 16” in the high-order 4-bit shaded area) ? - Yes[]
® Are the ASCII codes that indicates the product
name of “M37207M8-"to addresses 0000 16 to 000F 16 ? ~ Yes[]

0 2. Mark specification
Mark specification must be submitted using the correct form for the type of package being ordered. Fill out the
appropriate mark specification form (64P4B for M37207M8-XXXSP) and attach to the mask ROM confirmation form.

(1/3)
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How to Write the Product Name and Character ROM Data onto EPROMSs

Addresses 000016 to 000F1s store the product name, and addresses 10000 16 to 11FFF16 store the character pattern.
If the name of the product contained in the EPROMs does not match the name on the mask ROM confirmation form, the
ROM processing is disabled. Please make sure the data is written correctly.

1. How to input the name of the product with the ASCIl code : Address Address
ASCII codes ‘M37207M8-' are listed on the right. 000016 |‘M'=4D1s | 000816 |~ =2D 16
The addresses and data are in hexadecimal notation. 000116 3 =331 000915 FF
000216 ‘77=37 16 000A16 FF s
000316 2'=32 16 000B16 FF 6
000416 ‘0'=30 16 000C1s6 FF 6
000516 ‘77=37 16 000D16 FF 15
000616 ‘M'=4D 36 000E16 FF 16
000716 ‘8 =38 15 000F16 FF 16

2. Inputting the character ROM
Input the character ROM data by dividing it into character ROM1 and character ROM2. For the character ROM data,
see the next page and on.

213)
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The structure of character ROM (divided of 12 [J16 dots font)

Example

Character ROM address

Character code

(k =“016" to “17F16")
(m ="“016" to “116")
(n="016" to “7F16")

I O I
OO0 OROodogn]
we  JUOOOROOD0O00
OO ROROD000
OO ROROD0O00
OO RO0O00
OO RO0O00
OO ROODmROoUn
OOROOOODDEOUn
OO0 ROU0]
w111l ] e
ORODOOOOD RO
UROODDOD0OORO0
UROODDOD0OORO0
O
(R [ O
P Character

ROM1

L 4Character,

>

ROM2

Character ROM data

Character ROM agress Character ROM data

b7 be bs ba b3 b2 b1 bo
1000016+m0001s+n016+016 [ ][ J[J[J[J[I[]
1000016+m00016+n016+116 [ J[JIJIMC]C]
1000016+m00016+n016+216 [ 111 TIMCI[]
1000016+m00016+n016+316 [J[J[J[ MM
1000016+m00016+n016+416 [ J ]I J
1000016+m00016+n016+516 [ ][]
1000016+m00016+n016+616 [ ]I
1000016+m00016+n016+716 (][] JIMJCICJ IR
1000016+m00016+n016+816 [ [ |IB I I I[]
1000016+m00016+n016+916 [ IMIJJ1]
1000016+m00016+n016+Azs [ ] I I
1000016+m00016+n016+B1s I ][]
1000016+m00016+n016+C16 [ I J 111 C]
1000016+m00016+n016+D1s [ I 111 ]
1000016+m00016+n016+E16 [J[J[J[J[IIIC]
1000016+m00016+n016+F1s [J[J[J[J[JJI]

b7 be bs ba bz b2 b1 bo

0016  1080016+m00016+n016+016
0416 1080016+m00016+n016+116
0416  1080016+m00016+Nn016+216
OA1s  1080016+m00016+Nn016+316
OA1s  1080016+m00016+Nn016+416
1116 1080016+m00016+n016+516
1116 1080016+m00016+n016+616
1116 1080016+m00016+n016+716
2016 1080016+m00016+n016+816
2016 1080016+m00016+n016+916
3F16  1080016+m00016+Nn016+A1e
4016 1080016+m00016+n016+B16
4016 1080016+m00016+n016+C16
4016 1080016+m00016+n016+D16
0016 1080016+m00016+n016+E16
0016 1080016+m00016+n016+F16

(3/3)

Fis

OO0 Fois
CICI0I0] Fos
LICICIC] Foss
OO Foss
CICI0I0] Foss
OO0 Fois
OO0 Fois
C1OI0CI0] Foss
W11 ] Fsw
|| =3
| | =3
LML Fais
LML Fam
LI Fass
OO Foss
OO Foss
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

64P4B (64-PIN SHRINK DIP) MARK SPECIFICATION FORM

Mitsubishi IC catalog name

Please choose one of the marking types below (A, B, C), and enter the Mitsubishi IC catalog name and the special
mark (if needed).

A. Standard Mitsubishi Mark

® NNNNNNNNNNANNNNANNNNAANNANANNNAN B

Mitsubishi lot number

D (6-digit or 7-digit)

l'...'..'."'.--.'-"'-.."."'l

———————— Mitsubishi IC catalog name

@

B. Customer's Parts Number + Mitsubishi Catalog Name

—— - Customer's parts number
® alalalalalalalalialalalalalalalalalalalalalalalalalalalniaCE ; Note : The fonts and size
! of characters are
T standard Mitsubishi
type.
D & g Mitsubishi IC catalog name
Mitsubishi lot number
{6-digit or 7-digit)
@ UUUUUUUUUUUUUOUUUDUUUUUULUUUUUUY @
Note1 : The mark field should be written right aligned.
2 : The fonts and size of characters are standard Mitsubishi type.
3: Customer's parts number can be up to 19 characters :
Only 0~8, A~Z, +, —, /, (, ), & ©, . {period), and , (comma) are usable.
4 : If the Mitsubishi logo & is not reguired, check the box on the right. A Mitsubishi logo is not required
C. Special Mark Required l:]

1)) Qnmmnnnnnnnnnr‘mnmmﬁnn ANAGNAAIN @

D

@ UUUUUUUUUUUUUUUUUUULULULUUU00UY @

Note1 : If the special mark is to be printed, indicate the desired layout of the mark in the upper figure. The layout will.

be duplicated as close as possibie. Mitsubishi lot number (6-digit or 7-digit) and mask ROM number (3-digit)
are always marked.

2 :1if the customer's trade mark logo must be used in the special mark, check the box below. Please submit a
clean original of the logo.

For the new special character fonts a clean font original (ideally logo drawing) must be submitted.
‘ Special logo required
The standard Mitsubishi font is used for all characters except for a logo. D

MITSUBISHI
ELECTRIC a1



MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

80P6N (80-PIN QFP) MARK SPECIFICATION FORM

Mitsubishi IC catalog name

Please choose one of the marking types below (A, B, C), and enter the Mitsubishi IC catalog name and the special
mark (if needed).

A. Standard Mitsubishi Mark

Mitsubishi IC catalog name

[==== Mitsubishi lot number!| |
s = ey

= (6-digit or 7-digit) | |Eer=

r————- Customer’s parts number
: Note : The fonts and size of characters are standard
i Mitsubishi type.
== 4= -1 |- —-Mitsubishi IC catalog name
[— - e t
—xx3 - ) l
=if| & e Note3 : Customer's parts number can be up to 14 char-
—xx] ‘IEI .
(=== Mitsubishi lot number| = acters . .
== (6-digit or 7-digit) | |EE= Only 0~9, A~Z,+, —, /, (, ), & ©, . (period),
and , (comma) are usable.

4 :1f the Mitsubishi logo A is not required, check
the box below.

Note1: The mark field should be written right aligned. A Mitsubishi logo is not required
2:The fonts and size of characters are standard D
Mitsubishi type.

C. Special Mark Required Note1 : If the special mark is to be printed, indicate the
desired layout of the mark in the left figure. The
layout will be duplicated as close as possible.
Mitsubishi lot number (6-digit or 7-digit) and
mask ROM number (3-digit) are always marked.

2:1f the customer's trade mark logo must be used
in the special mark, check the box below.
Please submit a clean original of the logo.

For the new special character fonts a clean font
original (ideally logo drawing) must be sub-
mitted.

Special logo required

]

The standard Mitsubishi font is used for all char-
acters except for a logo.

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER

and ON-SCREEN DISPLAY CONTROLLER

APPENDIX

Pin Configuration (TOP VIEW)

N
OSC1/P70/AD4 —»=[1] [64]
OSC2/P71/AD5 2] [63]
P36/INT2/AD2 e~ [3] [62]
P35/AD1 - [4] 61
P34/INT1 ~a-»-[5] [60]
D-A/AD3 - [6] [59]
P6o/PWMO ~»-[7] 58]
P61/PWM1 -a-»-[5] [57]
P62/PWM2 <& [9] [56]
P63/PWM3 - [10] z=z [55]
PesPWMA =[] 9N [
PesiPWMs -2 OO  [5&]
P66/PWM6 - [13] m E [52]
P67/PWM7 <& [14] aTl &
P3TIM3 <»[E 0% [
P32/TIM2/AD6 = [ig] 5 =
P31 <> [17] U [
P30 <> [1g] =S @
P47/Srovi/PWM8 -1 N F
P46/SIN/PWMQ -3 [20] S @
P45/ScLk1/SCL1 &= [21] =S M
P44/SouT1/SDAL <[22 =< [43]
P43/Srov2/SCL2/AD7 <> [23} $ [
P42/SiN2/SDA2/ADS ~&-#-[24 (_/U> [41]
P41/ScLk2/SCL3/XcouT <= [25] [40]
P40/SouT2/SDA3/XCIN 26| [39]
CNVss —»[2] [38]
o8] 37]
RESET —»[29] [36]
XiN—[30] 135]
XouT --— 3] [34]
Vss —[32] [33]

Outline 64P4B

<.+—\Vcc

<+—HsynC
~+—\/sYNC
—»R/P52
—»G/P53
—»B/P54
—»1/P55/TIM1 OVERFLOW
—OUT/P56
- PQo
-+ P01
-+ P02
-+ P03
> P04
<> P0s
-« P06
-« P07
-+ Plo
<> P11
<> P12
> P13
<Pl
<> Pls
<> Pls
<> P17
-+ P20
- P21
- P22
P23
<> P24
<> P25
<> P26
<> P27

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Pin Configuration (TOP VIEW)

2
o)
-
L
[nd
w
>
e)
S .
EE
=
0 2838838850003 33IJI83858A
ZT??????‘;#&;ZZZ??????????
BIEIFIEIEIEIEIEIEIEIEIRISIBIBIRIEIEIEIEIEIRISIE
NC [es ] 0] NC
B/P54 <66 [39] NC
G/P53 <—[67| [38 | <a-» P22
R/P5, <[t [37 ] P23
Vsyne — > [69] [36 | < p2,4
Hsyne —*L70] [35 | - P25
NC [} [34 ] <> P26
Vee —»=[72] [33 ] = P27
N [ M37207MF-XXXFP, M37207EFFP < vss
0SC1/P70/AD4 —®[72] [31 ]— Xout
0SC2/P71/AD5 ~—[75] [30 ] <— xin
NC 7] [20 | <—RESET
P36/INT2/AD2 ~a»=[77] [28]—> ¢
P35/AD1 <a»[78] [27 | <=—CNVss
P34/INT1 ~a-»[79] (26 ] NC
D-A/AD3 <e»[50] Q [25] NC
HM%?%%?%%%MM?%%%%%%%%?%%
DOLOOHdNMSEWLONOOMO© H Q200 AdN~©E Z
ZZ2=2=2==2==2=2=szz=20fP==27<0030
2323222232 E < £ 3a<I8x
oooooo oo > o Lo =T 3XNAaX9
53 @I B B R o = SS 2fA<e <
© © © ©© © © © o = >z 250030
Aooaoaaaoa g ch § 2L VOV
o 923 3 @‘s g0 B8
o No< 5| £ &
$2d3l25 g
2 yos
o QE
o
Outline 80P6N-A
NC: Unconnected

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Memory Map

{ { 000016 1000016
/ / ROM
RAM RAM 00CO016 Zero page for display
(960 bytes) (512 bytes) SFR area ROM (8 K bytes)
for M37207MF  for M37207M8 0Q0FF16 for display for M37207M8
\{ N (12 K bytes)
01FF16 for M37207MF 11FFFas
Not used
020416 5 <t 12FFF16
021B16 page register
Not used
02C0w6 [ |-
O02FF ROM correction memory (64 bytes)
0300 ol . Block 1: addresses 02C0 16 to 02DF16
16 i Block 2: addresses 02E0 16 to 02FF16
033F16
04FF16
RAM Not used
for display 060015 Not used
(144 bytes) 06D716
(See note) Not used
080016
ROM ROM 800016
(62 K bytes) (32 K bytes)
for M37207MF | for M37207M8
FFO0016
FFDE16 i
Interrupt vector area SpeCIaI page
FFFF16 1FFFF16

Note: Refer to Table 9. Contents of CRT display RAM.
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Memory Map of Special Function Register (SFR)

m SFR Area (addresses CO16 to DF16)
<Bit allocation > <State immediately after reset>
|:| : ) ) IEI . “0” immediately after reset
}Functlon bit
: : “1” immediately after reset
|:| + No function bit : Undefined immediately
[0] : Fix this bit to “0" after reset
(do not write “1")
: Fix this bit to “1”
(do not write “0”)
Address Register b7 Bit allocation b0 b7State immediately after resetbo
CO016 Port PO (P0) ?
Clie Port PO direction register (DO) 0016
C216 PortP1 (P1) 2
C316 Port P1 direction register (D1) 0016
C416 Port P2 (P2) ?
Cb16 Port P2 direction register (D2) 0016
C616 Port P3 (P3) O|?|?|?|?|?|?|?
C716 Port P3 direction register (D3) 0016
C816 Port P4 (P4) ?
C916 Port P4 direction register (D4) ?
CA16 Port P5 (P5) 0221212121212
CBu16 Port P5 control register (D5) 0016
CCi16 Port P6 (P6) ?
CD1s Port P6 direction register (D6) 0016
CE16 DA-H register (DA-H) ?
CF16 DA-L register (DA-L) [ | [ [ ] oJol2]2]2]2]2]>2
D016 PWMO register (PWMO) ?
Dlis PWML register (PWM1) ?
D216 PWM2 register (PWM2) ?
D316 PWMS3 register (PWM3) ?
D416 PWMA4 register (PWM4) ?
D516 PWM output control register 1 (PW)  |PW7|PW6|PW5|PW4PW3[PW2|PW1|PWO 0016
D61s PWM output control register 2 (PN) PN4 [ PN3|PN2|PN1|PNO 0016
D716 Interrupt interval determination register (??) ?
D816 Interrupt interval determination control register (RE) RE5 [RE4|RE3|RE2 |RE1[REO 0016
D916  12C data shift register (S0) D7 | D6 D5 D4|D3|D2| D1 DO ?
DA16 12C address register (SOD) SADS6|SADS5|SAD4 [SAD3[SAD2 |SAD1 | SADO[RBW 0016
DBi6 |12C status register (S1) MST|TRX| BB | PIN | AL |AAS|ADOJLRB|| O | 0 | 0 | 1 | 0 | 0 | 0 | ?
DC16 |2C control register (S1D) BSELL B:CEL.O iszg ALs|EsolBc2|BC1|BCO 0016
DD16 |2¢ clock control register (S2) ACK| BiT_|mope |SCR4|CCR3|CCR2|CCRI|CCRO 0016
DE16  Serial IO mode register (SM) Smé IEMs 0 |SM3|SM2) SM1|SMO 0016
DF16  serial I/O regsiter (SIO) ?
o6 MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

m SFR Area (addresses EO16 to FF16)

<Bit allocation>

[

[o]

} Function bit

No function bit

: Fix this bit to “0”
(do not write “1")
: Fix this bit to “1”
(do not write “0”)

<State immediately after reset>

[0]-
[

“0” immediately after reset
“1” immediately after reset

: Undefined immediately
after reset

Address Register b7 Bit allocation b7State immediately after resetbO
EO16 Horizontal register (HR) 0 HR5| HR4| HR3| HR2|HR1 |HRO 0016

Eli6 Vertical register 1 (CV1) cvie|cvis|cvidlevasjevizjevitieviol [ O [ 2 [ 2 [ 2 [ 2 [ 2| 2| 2
E216 vertical register 2 (CV2) cvae|cvas|cvadlcvaslevazievetjevaol | O [ 2 | 2 | 2 | 2 | 2| 2 | 2
E316 Vertical register 3 (CV3) cvae|cvas|cvadlcvasjevazicvailevao | O | 2 [ 2 | 2 | 2 | 2| 2| 2
E416 Character size register (CS) cs7 cs3i|csao|cszicszolcsiifcswol [ QO [ O |2 | 21 22| 2| 2
E516 Border selection register (MD) MD31MD30[MD21{MD20MD1LMDI0f | O | O [ 2 [ 2|2 [ 2 | ? | ?
E616 Color register 0 (COO) C007|CO06|C005(C004/C003{C0O02|CO01|cO00 0016

E716 Color register 1 (CO1) co17|co16|cO15|CcO14{cO13|cO12{CcO11CcO11 0016

E816 Color register 2 (CO2) C027|C026|C0O25|C024{CcO23[c0O22|{cO21|c022 0016

E916 Color register 3 (CO3) C037|C036|C0O35|C034{CcO33[CcO32{CcO31|c033 0016

EA16 CRT control register 1 (CC) 0 |ccs |ces|cea|ces|ccz|cct|cco 0016

EB16 Display block counter (CBC) 0016

EC16 CRT port control register (CRTP) BG|R | RIGIB [VSYC |HSYC 0016

ED16 Wipe mode register (SL) SL6 |SL5 |SL4 [SL3 |SL2 [sL1 [sLo 0016

EE16 Wipe start register (??) 0016

EF16 A-D control register 1 (ADM) | | fowd Jromzpombomd [0 JOJO]2]0]0]0]0
FO16 Timer 1 (TM1) FFi6

Flie Timer 2 (TM2) 0716

F216 Timer 3 (TM3) FFie

F316 Timer 4 (TM4) 0716

F416 Timer mode register 1 (TMR1) [[MR17[MR16[TMR1S[TMRI4TMRI3TMR1ZTMRL1{TMR10 0016

F516 Timer mode register 2 (TMR2)  [IMR27[TMR26]TMR25|TMR24 TMR23{TMR22| TMR21| TMR20 0016

F616 PWMS register (PWM5) ?

F716 PWM6 register (PWMS6) ?

F816 PWM?7 register (PWM7) ?

F916 PWM8 register (PWM8) ?

FA1e PWMQ register (PWM9) ?

FB16 CPU mode register (CPUM) curfemsfems| 1 [ 1 Jemef 0| 0|0 JOJ1[1[2[1]0]0
FCis6 Interrupt request register 1 (IREQ1) IICR [VSCR|CRTRTMA4R[TM3R[TM2R[TM1R 0016

FD16 |nterrupt request register 2 (IREQ2) 0 [[MS6RIMSR SIR|IT2R|ITIR 0016

FE16 Interrupt control register 1 (ICON1) IICE [VSCE|CRTE[TMAE[TM3E[TM2E[TM1E 0016

FF16 Interrupt control register 2 (ICON2) ~ [TMs6q] Q [Ts6E|MSE| Q |SIE |IT2€ |IT1E 0016

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

m SFR Area (addresses 20416 to 21B16)

< Bit allocation>

[]: .
Function bit
=)

[]:

. Fix this bit to “0”

(do not write “1")
;

No function bit

Fix this bit to “1”
(do not write “0")

<State immediately after reset>

IEI : “0” immediately after reset
1 “1” immediately after reset

: Undefined immediately
after reset

98

Address Register b7 Bit allocation b7State immediately after resetbo

20416 Timer 5 (T5) 0016

20516 Timer 6 (T6) 0016

20616 Port control register (P7D) P7D4 przlpo1lprool | 0 [0 [0 [0 00| 2] 2

20716 Serial I/O control register (SIC) |sic7|sics|sics|sica| sic3| sic2| sict| sico 0016

20816 CRT control register 2 (CBR) cer1lcero 0016

20916 CRT clock selection register (OP) 0 opiloro 0016

20A16 A-D control register (ADC) ADC5 [ADC4|ADC3 [ADC2 |ADC1[ADCO| | O | 0 | ? | ? | ? | ? | ? | ?

20B16 Timer mode register (TMR3) TMR30 0016

20C1s ?

20D16 ?

20E1e ?

20F16 ?

21016 ?

21116 ?

21216 ?

21316 ?

21416 ?

21516 ?

21616 ?

21716 ROM correction address 1 (high-order) 0016

21816 ROM correction address 1 (low-order) 0016

21916 ROM correction address 2 (high-order) 0016

21A16 ROM correction address 2 (low-order) 0016

21B16 ROM correction enable register (RCR) | | | | 0 | 0 |RC]JRCO ? | ? | ? | ? | 0 | 0 | 0 | 0
MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Internal State of Processor Status Register and

Program Counter at Reset

< Bit allocation>

[]: _
Function bit
=k

|:| : No function bit
[0] : Fix this bit to “0”
(do not write “1")

: Fix this bit to “1”

(do not write “0”)

<State immediately after reset>
EI :“0” immediately after reset

: “1” immediately after reset

: Undefined immediately
after reset

ELECTRIC

Register Bit allocation State immediately after reset
b7 b0 b7 o]0]
Processor status register (PS) N|V|T|B|D|I |Z|C ?|?|?|?|?|1|?|?
Program counter (PCH) Contents of address FFFF16
Program counter (PCL) Contents of address FFFE 16
MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Structure of Register
The figure of each register structure describes its functions, contents
at reset, and attributes as follows:

[Example]
CPU Mode Register

b7 b6 b5b4b3 b2b1 b0

Values immediately after reset release (Note 1)
0|0 | CPU mode register (CPUM) (CM) [Address FB16]

\[ B ) Name Functions After reset REW
0, 1| Processor mode bits  |b1 bo 0 I?‘V\T

(CMO0, CM1) 0 0: Single-chip mode '

0 1: :

10 Not available '

11
2 |Stack page selection |0: 0 page 0 R:W

bit (Note) (CM2) 1: 1 page '
.13, 4| Fix these bits to “1.” 1 |RW
--{ 5 | Nothing is assigned. This bit is write disable bit. 1 R:W

When this bit is read out, the value is “0.” H
--16, 7| Clock switch bits b7 b6 0 R:W

(CM6, CM7) 0 0: f(XIN) = 8 MHz '

0 1:f(XiN) =12 MHz

1 0: f(XIN) = 16 MHz !

1 1: Do not set

Notes 1: Values immediately after reset release

Bits

Bit attributes (Note 2)

-: Bit in which nothing is assigned

Qeeeeee“Q” after reset release
Jeeeeee“]” after reset release
Peeecee|ndeterminate after reset release

2: Bit attributeseeseesThe attributes of control register bits are classified into 3 types : read-only, write-only
and read and write. In the figure, these attributes are represented as follows :

Ro'ooooRead

(O eseeseRead enabled
[ *es===Read disabled

W eeseoe\\/rite

O esesee\\rite enabled
[ eeeees\Write disabled

[ ***++=“0" can be set by software, but “1”

cannot be set.

100
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Port Pi Direction Register

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | | Port Pi direction register (Di) (i=0,1,2, 6) [Addresses 00C116, 00C316, 00C516, 00CD1s]
3 3 3 3 3 3 3 3 B Name Functions After reset |R 1w
L4 1 1+ 1+ 1 1 1| o [PortPidirection register 0 : Port Pio input mode 0 RIW
[ R 1 : Port Pio output mode :
. 1 0 : Port Pi1 input mode 0 R.W
e 1: Port Pi1 output mode '
3 3 3 3 3 3 2 0 : Port Piz input mode 0 R EW
o T 1: Port Pi2 output mode !
A 3 0 : Port Pi3 input mode 0 R W
[ A R 1 : Port Piz output mode :
i i i i 4 0 : Port Pis input mode 0 RIW
Coron o Trmmmr T 1: Port Pisa output mode .
i i i 5 0 : Port Pis input mode 0 R EW
o T 1: Port Pis output mode !
Lo 6 0 : Port Pis input mode 0 RIW
Lottt 1 : Port Pis output mode ;
! 7 0 : Port Pi7 input mode 0 R W
””””””””””” 1: Port Pi7 output mode .

Port Pi Direction Register

Addresses 00C1 16, 00C316, 00C516, 00CD16

Port P3 Direction Reqgister
b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | | Port P3 direction register (D3) [Address 00C716]

oo B Name Functions After reset | R T W

. 1 1 1 1 1 | o |PortP3direction register |0 : Port P30 input mode 0 RIW

[ 1 : Port P30 output mode .

3 3 3 3 3 3 3 1 0 : Port P31 input mode 0 R!W

A 1 : Port P31 output mode :

oo 2 0 : Port P32 input mode 0 Riw

R 1: Port P32 output mode !

o e 3 0 : Port P33 input mode 0 RIW

Lo 1: Port P33 output mode :

3 3 3 o] 4 0 : Port P34 input mode 0 RIW

Lo 1: Port P34 output mode :

3 3 b ] 5 0 : Port P3s input mode 0 RW

- 1: Port P3s output mode :

i b 6 0 : Port P36 input mode 0 RIW

! 1: Port P36 output mode !

o] 7 [Nothing is assigned. This bit is a write disable bit. 0 R i—
When this bit is read out, the value is “0.” '

Port P3 Direction Register
Address 00C7 16
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Port P5 Control Register

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | I | Port P5 control register (D5) [Address 00CB 16]

3 3 3 3 3 3 3 3 B Name Functions After reset | R EW
L4 i it 0, 1)Nothing is assigned. These bits are write disable bits. Ri—
P 7 |When these bits are read out, the values are “0.” '

3 3 3 3 3 2 | Port P52 output signal 0 : R signal output RIW

Prorr T selection bit (R) 1: Port P52 output :

3 3 3 3 3 | Port P53 output signal 0 : G signal output R EW

P T selection bit (G) 1: Port P53 output '

e 4 | Port P54 output signal 0 : B signal output RIW

Coa selection bit (B) 1: Port P54 output :

i : ,,,,,,,,,,,,,,,, 5 | Port P55 output signal 0 : IITIM1 OVERFLOW signal output R W

! selection bit (1) 1: Port P55 output :

L ,,,,,,,,,,,,,,,,,, 6 | Port P56 output signal 0 : OUT signal output RIW
selection bit (OUT) 1: Port P56 output :

Port P5 Control Register

Address O0CB 16

PWM Output Control Register 1

b7 b6 b5b4 b3 b2b1 b0

PWM output control register 1 (PW) [Address 00D516]

- Name Functions After reset | R ' W
v+ 1 4 110 |DA, PWM count source| 0 : Count source supply 0 RIW
A selection bit (PWO0) 1 : Count source stop '
boob 0|1 [DA/PN4 output 0 : DA output 0 RIW
o selection bit (PW1) 1 : PN4 output '
2 [P6O/PWMO output | 0: P60 output o [rRiw
oo T selection bit (PW2) 1: PWMO output :
Poron 3 |P61/PWM1 output 0: P61 output 0 |rR!wW
A selection bit (PW3) 1: PWM1 output i
E E E _____________ 4 |P62/PWM2 output 0: P62 output 0 R :W
selection bit (PW4) 1: PWM2 output
E E ________________ 5 |P63/PWM3 output 0: P63 output 0 R EW
selection bit (PW5) 1: PWM3 output :
| 6 |P64/PWM4 output 0: P64 output 0 RIW
"""""""""" selection bit (PW6) 1: PWM4 output :
_____________________ 7 |P65/PWM5 output 0: P65 output 0 R EW
selection bit (PW7) 1: PWMS5 output

PWM Output Control Register 1

Address 00D5 16
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PWM Output Control Register 2

b7 b6 b5b4 b3 b2b1 b0
PWM output control register 2 (PN) [Address 00D616]

Name Functions After reset | R ' W
L i i o [Pes/PWM6 output 0 : P66 output o |rRiw
oo selection bit (PNO) 1: PWM6 output :
E E E E E E (- 1 |P67/PWM7 output 0 : P67 output 0 R EW
selection bit (PN1) 1: PWM7 output '
E— 2 | DA output polarity 0 : Positive polarity 0 RIW
oo selection bit (PN3) 1 : Negative polarity |
I A 3 |PWM output polarity |0 : Positive polarity o [rRiw
selection bit (PN4) 1 : Negative polarity '
R 4 |DA general-purpose |0 : Output LOW 0 R W
output bit (PN5) 1 : Output HIGH :
(ST S 5 [Nothing is assigned. These bits are write disable bits.| 0  [R —

to [When these bits are read out, the values are “0.” !

7 .

PWM Output Control Register

Address 00D6 16

Interrupt Interval Determination Control Register

b7 b6 b5 b4 b3 b2 bl b0

| I | | | | | | | interrupt interval determination control register (RE) [Address 00D8 16]
3 3 3 3 3 3 3 3 B Name Functions After reset | R W
3 3 3 3 3 3 3 i | 0 [interrupt interval 0 : Stopped 0 R EW
o determination circuit 1: Operating !
. operation control bit (REO) !
3 3 3 3 3 3 *---1 1 |Reference clock selection |0:16 ps 0 R EW
P bit (RE1) 1:32ps !
oo (at f(XiN) = 8 MHz) !
3 3 3 3 3 1 7777777 2 | External interrupt input 0: INT1 input 0 R EW
oo pin selection bit (RE2) 1:INT2 input !
A 3 | INT1 pin input polarity 0 : Positive polarity input 0 RIW
o switch bit (RE3) 1 : Negative polarity input ;
oo 4 [ INT2 pin input polarity 0 : Positive polarity input 0 RIW
[ switch bit (RE4) 1: Negative polarity input '
A 5 | Nothing is assigned. These bits are write disable bits. 0 Ri—
t;) When these bits are read out, the values are “0.” :

Interrupt Interval Determination Control Register

Address 00D8 16
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°C Data Shift Reqister

b7 b6 b5 b4 b3 b2 bl b0

FC data shift register1(S0) [Address 00D916]

T - Name Functions After reset | RiW
Lt i 1 i i]lo|DotoD7 This is an 8-bit shift register to store Indeterminate [ R EW
to receive data and write transmit data. .
7 [

Note: To write data into the 1°C data shift register after setting the MST bit to
“0" (slave mode), keep an interval of 8 machine cycles or more.

I2C Data Shift Register
Address 00D9 16

I2C Address Register
b7 b6 b5 b4 b3 b2 bl b0
| | | | | | I | | 12C address register (SOD) [Address 00DA16]

B Name Functions After reset|R W
oo 0 L) 0 | Readiwrite bit 0: Read 0 |R—
R (RBW) 1: Write !
77777777777777777777777 1 | Slave address The address data transmitted from 0 R W
to | (SADO to SAD6) the master is compared with the '
7 contents of these bits. 1

12C Ad Regist
ress Register Address 00DA 16
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|2C Status Register

b7 b6 b5 b4 b3 b2 bl b0

12C status register (S1) [Address 00DB16]

B Name Functions After reset|R 1 W
0 | Last receive bit (LRB) 0:Lastbit="0" Indeterminate| R 1 —
(See note) 1:Lasthit="1" :

1 | General call detecting flag 0 : No general call detected 0 R E_
(ADO) (See note) 1: General call detected !

2 | Slave address comparison 0 : Address mismatch 0 R E_
flag (AAS) (See note) 1: Address match '

3 | Arbitration lost detecting flag | O : Not detected 0 RI—
(AL) (See note) 1: Detected .

4 | 12C-BUS interface interrupt 0 : Interrupt request issued 0 RI—
request bit (PIN) 1 : No interrupt request issued :

5 | Bus busy flag (BB) 0: Bus free 0 R'W

1: Bus busy :

6, 7 | Communication mode b7 b6 0 R :W
specification bits 0 O0: Slave recieve mode :
(TRX, MST) 0 1:Slave transmit mode .

1 0: Master recieve mode ;
1 1:Master transmit mode '

Note : These bits and flags can be read out, but cannnot be written.

I2C Status Register

Address 00DB 16

I2C Control Register

b7 b6 b5 b4 b3 b2 bl b0

12C control register (S1D : address 00DC 16)

B Name Functions After reset| R :W
o |Bit counter b2 bl b0 0 RW
to | (Number of transmit/recieve | 0 0 0:8 '
2 | bits) 0 0 1:7 :
(BCO to BC2) 0 1 0:6 .
0 1 1:5 :
1 0 0:4 :
1 0 1:3 :
1 1 0:2 :
11 1:1
3 | 12C-BUS interface use 0 : Disabled 0 R:W
enable bit (ESO) 1: Enabled !
4 | Data format selection bit 0 : Addressing mode 0 R:'W
(ALS) 1: Free data format .
5 | Addressing format selection | 0 : 7-hit addressing format 0 R EW
bit (10BIT SAD) 1 : 10-bit addressing format .
6, 7 | Connection control bits b7 b6 Connection port (See note) 0 R'W
between ’C-BUS interface 0 0:None .
and ports 0 1:SCL1, SDA1 .
1 0:SCL2, SDA2 :
1 1:SCL1, SDA1 :
SCL2, SDA2 :
Note: When using ports P11-P14 as PC-BUS interface, the output structure changes

automatically from CMOS output to N-channel open-drain output.

I2C Control Register

Address 00DC 16

‘ MITSUBISHI
AV N ELECTRIC

105



MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

I2C Clock Control Register

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | | 12C clock control register (S2 : address 00DD16)
oo B Name Functions After reset| R 1W
i i i \_4__i__i__.] O |SCL frequency control bits |Setup value of | Standard clock| High speed 0 R :W
o t‘(‘) (CCRO to CCR4) CCR4-CCRO mode clock mode E
00to 02 | Setup disabled | Setup disabled
03 Setup disabled 333 H
o 04 Setup disabled 250 :
o 05 100 400 (See note) !
. 06 83.3 166
. : 500/CCR value | 1000/CCR value :
Lo 1D 17.2 345 :
Lo 1E 16.6 33.3 !
Pl 1F 16.1 323
i i i (at @= 4 MHz, unit : kHz) E
oo ] 5 [SCL mode 0: Standard clock mode 0 R:W
b specification bit 1 : High-speed clock mode !
v (FAST MODE) !
Lt 6 [ACK bit 0 : ACK is returned. 0 R'W
! (ACK BIT) 1: ACK is not returned. .
T 7 | ACK clock bit 0: No ACK clock 0 RiW
(ACK) 1: ACK clock !

Note: At 400 kHz in the high-speed clock mode, the duty is as below .
“0” period : “1” period = 3 : 2
In the other cases, the duty is as below.
“0” period : “1” period =1: 1

I2C Clock Control Regist
ock -ontroT Register Address 00DD 16

Serial I/0O Mode Register
b7b6 b5b4b3 b2bl1 b0

Serial I/0 mode register (SM) [Address 00DEz16]

s Name Functions After reset| R IW
bbbt i, 1finternal synchronous [ b1 bo 0 [Riw
boro clock selection bits 0 0: f(X)/4 or f(XciN)/4 5
(SMO0, SM1) 0 1:f(XiN)/16 or f(XCIN)/16 H
oL (See note 1) 1 0: f(XIN)/32 or f(XCIN)/32 :
1 1:f(XIN)/64 or f(XCIN)/64 H
oo e 2 |Synchronous clock | 0: External clock 0 |RiW
selection bit (SM2) | 1: Internal clock :
B 3, 7| Ports P4o, P41 b7[b3 [P4o/Sout2/ | P4uScikel | 0 RIW
[ function selection SDA3/XCIN | SCL3/Xcout
P bits (SM3, SM7) O[0 | P4o P41 :
b (See note 2) [0 1] Sour Scika :
o 1 SDA3 SCL3 :
B 1. 6|Ports P42, P43 b6|b4 | P42/SiN2/ | P4s/Srova/ | O RiW
1 function selection bits SDA2/AD8 | SCL2/AD7 .
(SM4, SM6) o]0 P42 P43
1 (See note 2) 1 SDA2 — .
i 10]1 P42 SRDY?2
3 1 SDA2 SDA2 :
e 5 | Transfer direction 0: LSB first 0 RiW

selection bit (SM5) 1: MSB first

Notes 1: Either f(XIN) or f(XCIN) is selected by bit 7 of the CPU
mode register.
2: When using ports P4 0—P43 as serial I/O pins, set bit 1 of
the serial control register to “1.”

Serial I/O Mode Regist
eria ode Register Address O0DE 16
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Horizontal Position Register

b7 b6 b5 b4 b3 b2 bl b0

| 0 I | | | | | | | Horizontal position register (HR) [Address 00EO0 16]
3 3 3 3 3 3 3 3 B Name Functions After reset | R ;W
P4 i1t t] 0 [Horizontal display start 64 steps (0016 to 3F16) 0 RIW
b tg positions (HRO to HR5) '
b ] 6 |Nothing is assigned. This bit is a write disable bit. 0 Ri—
| When this bit is read out, the value is “0.” .
R RRREEEEEE 7 | Fix this bit to "0.” U

Horizontal Position Register

Address 00EO 16

Vertical Position Register i

b7 b6 b5 b4 b3 b2 bl b0

Ij | I I I | I | Vertical position register i (CVi) (i = 1 to 3) [Addresses 00E116 to 00E3u16]
| 3 3 3 3 3 3 3 B Name Functions Afterreset | R W
3 17 _ i _ L _ j - J o i - L | O | Vertical display start positions 128 steps (0016 to 7F16) Indeterminate | R E W
! to | (CVi: CViO to CVi6) :
i 6 '
:L 777777777777777777777 7 | Nothing is assigned. This bit is a write disable bit. 0 R E_
When this bit is read out, the value is “0.” !

Vertical Position Register i

Addresses 00E1 16, 00E316
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Character Size Reqister

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | | Character size register (CS) [Address 00E4 16]
3 3 3 3 3 3 3 3 B Name Functions After reset | R EW
© % 1 1 1 1 1 1]0,1]|charactersize of block1 |b1 b0 Indeterminate| R EW
A selection bits 0 0: Minimum size :
[ T (CSs10, CS11) 0 1 :Medium size :
o 1 0: Large size :
3 3 3 3 3 3 1 1:Extralarge size '
T S — 2, 3| Character size of block 2 |b3 b2 Indeterminate] R ' W
Coono selection bits 0 0: Minimum size !
P (CS20, CSs21) 0 1:Medium size !
oo 1 0: Large size !
P 1 1:Extralarge size !
EREEEEEEEE 4, 5| Character size of block 2 | b5 b4 Indeterminate| R } W
o selection bits 0 0: Minimum size '
o (CS30, CSs31) 0 1:Medium size !
. 1 0:Large size !
v 1 1:Extralarge size !
e 6 | Nothing is assigned. This bit is a write disable bit. Indeterminate | R E—
| When this bit is read out, the value is indeterminate. '
] 7 [ oUT signal output switch |0 : OUT signal output Indeterminate| R 1 W/
bit 1: MUTE signal output !
(Cs7) (See note) !

Note: This erases a video signal on an entire screen.

Character Size Register

Address 00E4 16

Border Selection Register
b7 b6 b5 b4 b3 b2 bl b0

o

2 |Block 2 OUT output : Same output as character output
border selection bit (MD20) | 1 : Border output

Indeterminate | R ' W

| | | | | | | | | Border selection register (MD) [Address 0O0E5 16]
3 3 3 3 3 B Name Functions Afterreset | R EW
v 1 1 1| 0 |Block 10UT output 0: Same output as character output [ Indeterminate | R 1 W
P border selection bit (MD10) | 1 : Border output !
. © 1 1___| 1 |Block1OUT output 0 : Border including character | Indeterminate| R 1 W
o switch bit (MD11) 1: Border only .

””””””””””” 6, 7 | Nothing is assigned. These bits are write disable bits.
When these bits are read out, the values are “0.”

o 3 | Block 2 OUT output 0 : Border including character | Indeterminate| R EW
! switch bit (MD21) 1: Border only '
(P — 4 | Block 3 OUT output 0 : Same output as character output | Indeterminate | R + W
| border selection bit (MD30) | 1 : Border output .
b ] 5 |Block 3 OUT output 0 : Border including character | Indeterminate| R EW
switch bit (MD31) 1: Border only !

Border Selection Register

Address 00E5 16
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Color Reqgister n
b7 b6 b5 b4 b3 b2 bl b0

R

| | | | | | | | | Color register n (COO0 to CO3) (n = 0 to 3) [Addresses 00E616 to 00E916]
B Name Functions After reset | R EW
0 |1 signal output 0 : No character is output 0 R EW
selection bit (COn0) 1: Character is output '
1 |B signal output 0 : No character is output 0 RIW
selection bit (COn1) 1: Character is output .
2 | G signal output 0 : No character is output 0 R EW
selection bit (COn2) 1: Character is output '
3 | R signal output 0 : No character is output 0 R EW
selection bit (COn3) 1: Character is output '
4 | B signal output (background) |O : No background color is output 0 RIW
selection bit (COn4) 1 : Background color is output (See notes 1,2) .
5 | OUT signal output 0 : Character is output 0 R EW
control bit (COn5) 1: Blank is output (See notes 1, 2) :
6 | G signal output (background) |0 : No background color is output 0 RIW
selection hit (COn6) 1 : Background color is output i
7 | R signal output (background) |0 : No background color is output 0 R EW
selection bit (COn7) 1 : Background color is output !
Notes 1: When bit 5 = “0” and bit 4 = “1,” there is output same as a character or border output
from the OUT pin.
2: When bit 5 = “0” and bit 4= “0,” there is no output from the OUT pin.

Color Register n

Addresses 00E6 16, O00E916

CRT Control Register 1

b7 b6 b5 b4 b3 b2 bl b0

| CRT control register 1 (CC) [Address 00EA16]

B Name Functions After reset [ R EW

0 | All-blocks display control 0 : All-blocks display off 0 R E W
bit (CCO)  (See note) 1: All-blocks display on '

| 1 [Block 1 display control bit | 0 : Block 1 display off 0 RIW
(ccy) 1: Block 1 display on H

| 2 [Block 2 display control bit | 0 : Block 2 display off 0 R EW
(CC2) 1: Block 2 display on !

1 3 |Block 3 display control bit |0 : Block 3 display off 0 R EW
(CC3) 1: Block 3 display on !

] 4 |Block 1 color specification |0 : Ordinary mode 0 RIW
mode switch bit (CC4) 1: 1/2-character unit color H
specification mode H

] 5 |Display oscillation stop bit | 0 : Oscillation stopped 0 R EW
(CC5) 1 : Oscillation enabled '

1 6 |Scanning line double count | 0 : Ordinary 256 count 0 RiW
mode flag(CC6) mode .
1 : Double count mode :

1 7 |Fix this bit to “0.” 0o |Riw

Note:

Display is controlled by logical product (AND) between the all-blocks display
control bit and each block control bit.

CRT Contol Register 1

Address 00EA 16
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Display Block Counter

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | |_| | Display block counter (CBC) [Address O0EB 16]

Name Functions After reset

|

Number of blocks which are being displayed or has Indeterminate
displayed

(Incremented each time a block is displayed)

Nothing is assigned. These bits are write disable bits. 0 R E—
When these bits are read out, the values are “0.” !

Display Block Counter

CRT Port Control Reqgister

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | | CRT port control register (CRTP) [Address 00EC 16]
3 3 3 3 3 3 3 3 B Name Functions After reset| R} W
b 0 10 [Hsywe input polarity 0 : Positive polarity 0 RiW
oo switch bit (HSYC) 1 : Negative polarity !
.0 v 4 1 1 1| 1 ]Vsycinput polarity 0 : Positive polarity 0 RIW
[ N switch bit (VSYC) 1 : Negative polarity .
3 3 3 3 3 i 7777777 2 |R, G, B output polarity 0 : Positive polarity 0 RIW
Lo switch bit (R/G/B) 1: Negative polarity :
A 3 |1 output polarity switch bit [0 : Positive polarity 0o [rRiw
oo 0} 1: Negative polarity '
A 4 | OUT output polarity 0 : Positive polarity 0 RiW
[ switch bit (OUT) 1 : Negative polarity .
3 3 3 7777777777777777 5 | R signal output switch bit [0 : R signal output 0 RIW
A (R) 1: MUTE signal output !
3 ] 6 |G signal output switch bit |0 : G signal output 0 R EW
! (G) 1: MUTE signal output '
| 7 | B signal output switch bit 0 : B signal output 0 RIW
””””””””””” (B) 1 : MUTE signal output ,

CRT Port Control Register

Address O0EC 16
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Wipe Mode Reqgister

b7 b6 b5 b4 b3 b2 bl b0
| | | | | | | | | Wipe mode register (SL) [Address 00EDzs]

3 3 3 3 3 3 3 3 B Name Functions After reset | R EW

© 1 1 1 1 1 1 1 |o, 1] wipe mode selection bits | b1 b0 0 R EW

A (SLO, SL1) 0 0: Wipe is not available '

o 0 1:Mode 1 '

o 1 0:Mode?2 '

A 1 1:Mode3 :

A A S 2 | Direction mode selection | 0: DOWN mode 0 RIW

oo bits (SL2) 1: UP mode !

i i i LJ ,,,,,,,,,, 3, 4 | Wipe unit selection bits b4 b3 0 R'W

Lo (SL3, SL4) 0 0:1H unit :

P 0 1:2H unit :

P 1 0:3H unit :

P 1 1:Do not set :

i Dol 5, 6 | Stop mode selection bits [ b6 b5 0 R EW

! (SL5, SL6) 0 O: Stop at the 312nd H !

! 0 1: Stop at the 156th H !

! 1 0: Stop at the 256th H !

! 1 1:Stop atthe 128th H !

b ] 7 | Nothing is assigned. This bit is a write disable bit. 0 R1—
When this bit is read out, the value is indeterminate. ,

Wipe Mode Register Address 00ED 16

A-D Control Reqister 1

b7 b6 b5 b4 b3 b2 bl b0

| I I | I | | | | A-D control register 1 (ADM) [Address 00EF16]
pro B Name Functions After reset|R W/
.1 1 © 1 1__i__L] 0 [Analog input pin selection b2 bl b0 0 R ‘W
[ to | bits 0 0 O0:AD1 :
A 2 | (ADMO to ADM2) 0 0 1:AD2 .
A 0 1 0:AD3 .
o 0 1 1:AD4 :
Lo 1 0 0:AD5 ;
N 1 0 1:AD6 H
A 1 1 0:AD7 :
o 1 1 1:AD8 :
L ~ L - ,L, 737 - j 7777777777 3, | Nothing is assigned. These bits are write disable bits. 0 R E_
! 5to 7| When these bits are read out, the values are “0.” !
3 7777777777777 4 | Storage bit of comparison 0: Input voltage < reference voltage Indeterminate | R .—
result (ADM4) 1: Input voltage > reference voltage !

A-D Control Register 1
Address 00EF 16
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Timer Mode Regqister 1

b7 b6 b5b4 b3 b2b1 b0

| Timer mode register 1 (TMR1) [Address 00F416]

B Name Functions After reset{ R 1W
0 |Timer 1 count source | b5 b0 0 |RiW
selection bit 1 0 0:f(XIN)/16 or f(XCIN)/16 (See note) !
(TMR10, TMR15) 0 1:f(XIN)/4096 or f(XCIN)/4096 (See note) f

1 0:f(Xcn)
1 1:External clock from TIM2 pin

1 [Timer 2 count source | 0: Count source selected by bit 4 of TM1 0 R W
selection bit 1 1: External clock from TIM2 pin
(TMR11) 1

2 [Timer 1 count 0: Count start 0 R 3W
stop bit (TMR12) 1: Count stop

3 [Timer 2 count stop 0: Count start 0 |Riw
bit (TMR13) 1: Count stop 1

4 |Timer 2 count source | 0: f(XIN)/16 or f(XCIN)/16 (See note) 0 [R:W
selection bit 2 1: Timer 1 overflow
(TMR14) 1

6 | Timer 5 count source 0: Timer 2 overflow 0 R IW
selection bit 2 (TMR16) 1: Timer 4 overflow

7 |Timer 6 internal count | 0: f(XIN)/16 or f(XCIN)/16 (See note) 0 R W
source selection bit 1: Timer 5 overflow :
(TMR17) 3

Note: Either f(XiN) or f(XCIN) is selected by bit 7 of the CPU mode register.

Timer Mode Register 1

Address 00F4 16

Timer Mode Register 2

b7 b6 b5b4 b3 b2bl1 b0

| Timer mode register 2 (TMR2) [Address 00F516]

B Name Functions After reset| R ' W
{ O | Timer 3 count source |0 : f(XIN)/16 or f(XCIN)/16 (See note) 0 R W
selection bit (TMR20) |1: External clock from TIM3 pin

1 |Timer 4 count source |0 : Timer 3 overflow signal 0 RIW
selection bit 2 1: f(XIN)/16 or f(XCIN)/16 (See note) '
(TMR21) 3

2 |Timer 3 count 0: Count start 0 R W
stop bit (TMR22) 1: Count stop :

3 |Timer 4 count stop bit |o: Count start o |IrR'wW
(TMR23) 1: Count stop

4 [Timer 4 count source | 0: Count source selected by bit 1 0 R:W
selection bit 1 of TMR2 !
(TMR24) 1: f(XIN)/2 or f(XCIN)/2 (See note)

5 | Timer 5 count stop bit |0: Count start 0 R W
(TMR25) 1: Count stop

6 |Timer 6 count stop bit | o: count start 0 RI'W
(TMR26) 1: Count stop }

7 [Timer 5 count source [ 0: Count source selected by bit 0 0 R Wi
selection bit 1 of TMR3 ;
(TMR27) 1: Count source selected by hit 6

of TMR1 ;

Note: Either f(XIN) or f(XcIN) is selected by bit 7 of the CPU mode register.

Timer Mode Register 2

Address 00F5 16
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

CPU Mode Reqister
b7b6 b5b4b3 b2b1 b0

1 0|0 | CPU mode register (CPUM) (CM) [Address 00FB16]

B Name Functions After reset REW
0, 1| Processor mode bits  |b1 bo 0 R:W
(CMO0, CM1) 0 0: Single-chip mode '
0 1: i
1 0: » Not available '
11:

2 |Stack page selection |0: 0 page 1 RIW
bit (CM2) (See note 1) | 1: 1 page

3 | Fix these bits to “1.” 1 |[rRW

4 |Internal system clock |[0: Output is stopped 1 RW
output selection bit 1: Internal system
(CM4) (See note 2) clock goutput

5 [Xcourt drivability 0: LOW drive 1 |RW
selection bit (CM5) 1: HIGH drive '

6 |Main Clock (XiN-XouT)|: Oscillating 0 [rRiW
stop bit 1: Stopped l
(CM6) ;

7 |Internal system clock | o: xin—XouT selected 0 [RW
selection bit (high-speed mode) E
(CM7) 1: XcIN-XcouT selected !

(high-speed mode)

Notes 1: This bit is set to “1” after the reset release.
2: The internal system clock @stops at HIGH.

CPU Mode Register

Address 00FB 16
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Interrupt Request Register 1

b7 b6 b5b4 b3 b2b1 b0
| ‘ | ' | | ‘ | ‘ | | | ‘ | Interrupt request register 1 (IREQ1) [Address 00FC16]

Name Functions After reset| R W
b 0 10 |Timer 1 interrupt 0 : No interrupt request issued 0 RO
A request bit  (TM1R) | 1:Interrupt request issued i
i___| 1 |Timer 2 interrupt 0: No interrupt request issued 0 R a
[ request bit (TM2R) | 1: Interrupt request issued !
,,,,,,, 2 [Timer 3 interrupt 0: No interrupt request issued 0 RO
request bit  (TM3R) | 1: Interrupt request issued
L] 3 | Timer 4 interrupt 0: No interrupt request issued 0 R a
o request bit  (TM4R) | 1:Interrupt request issued '
] 4 |CRT interrupt 0: No interrupt request issued 0 R a
oo request bit (CRTR) | 1:Interrupt request issued !
A N 5 |VsyNc interrupt 0 : No interrupt request issued 0 R | O
request bit  (VSCR) | 1: Interrupt request issued '
o] 6 |Multi-master 12C-BUS | 0: No interrupt request issued 0 R:O
! interface interrupt 1 Interrupt request issued
request bit  (IICR) ;
o 7 |Nothing is assigned. This bit is a write disable bit. 0 Ri—
When this bit is read out, the value is “0.” :

Interrupt Reguest Register 1
Address O0FC 16

Interrupt Request Reqister 2

b7 b6 b5b4b3 b2b1 b0

|0 | | | I I I I | Interrupt request register 2 (IREQ2) [Address 00FD16]
Name Functions After reset| R W
© 1 1 1 i 1 1] 0 |INT1interrupt 0: No interrupt request issued 0 RO
R A A request bit (ITIR) 1 : Interrupt request issued :
Coo |1 [INTZinterrupt 0: No interrupt request issued 0 R:O
oo request bit (IT2R) 1. Interrupt request issued :
oo 2 | Serial /O interrupt | 0: No interrupt request issued 0 |R:O
request bit (SIR) 1 : Interrupt request issued :
R 3,6 Nothing is assigned. These bits are write disable bits. 0 |Ri—
1 Lo When these bits are read out, the values are “0.” i
| o] 4 [f(XIN)/4096 interrupt | 0 : No interrupt request issued 0 |R:O
: 1 request bit (MSR) 1: Interrupt request issued ;
! ] 5 [Timer 5«6 interrupt | 0: No interrupt request issued 0 R:O
request bit (TM56R) | 1: Interrupt request issued :
R R, 7 | Fix this bit to “0.” 0 RiW

0: “0” can be set by software, but “1” cannot be set.

Interrupt Reguest Register 2
Address O0FD 16
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP

M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Interrupt Control Register 1
b7b6 b5b4b3 b2b1b0
| | | I I I I I | Interrupt control register 1 (ICON1) [Address 00FE1s]
LB Name Functions After reset| R W
b ' | 0 |Timer 1 interrupt 0 : Interrupt disabled 0 |RW
Lo enable bit (TM1E) 1 : Interrupt enabled '
A 1 |Timer 2 interrupt 0 Interrupt disabled 0 R:W
oo enable bit (TM2E) 1: Interrupt enabled :
oo ] 2 | Timer 3 interrupt 0 : Interrupt disabled 0 R:wW
R enable bit (TM3E) 1: Interrupt enabled
o] 3 |Timer 4 interrupt 0: Interrupt disabled 0 |[RiW
o enable bit (TM4E) 1 : Interrupt enabled :
oo ] 4 |CRT interrupt enable 0: Interrupt disabled 0 RiW
bit (CRTE) 1 Interrupt enabled ;
o] 5 [Vsvnc interrupt enable | 0 Interrupt disabled 0o [rRwW
bit (VSCE) 1: Interrupt enabled
A — 6 Multi-master 12C-BUS | 0: Interrupt disabled 0 |Riw
interface interrupt 1 Interrupt enabled '
! enable bit (IICE)
””””””””””” 7 | Nothing is assigned. This bit is a write disable 0 |Ri—
bit. When this bit is read out, the value is “0.” ;

Interrupt Control Register 1

Address O0OFE 16

Interrupt Control Register 2

b7 b6 b5b4 b3 b2b1b0

[ Jo 1 Jof |

| | Interrupt control register 2 (ICON2) [Address 00FF16]

B Name Functions After reset REW

| 0 [INTZ interrupt 0: Interrupt disabled 0 RW
enable bit (IT1E) 1 : Interrupt enabled :

1 [INT2 interrupt enable 0 Interrupt disabled 0 R:W
bit (IT2E) 1: Interrupt enabled :

2 |Serial I/O interrupt 0 Interrupt disabled 0 R:W
enable bit (SIE) 1 : Interrupt enabled

3, 6| Fix these bits to “0.” 0 |RiW

4 [f(XIN)/4096 interrupt 0 Interrupt disabled 0 R W
enable bit (MSE) 1 Interrupt enabled '

5 |Timer 5 ¢ 6 interrupt 0 Interrupt disabled 0 R:W
enable bit (TM56E) 1 Interrupt enabled '

7 |Timer 5 « 6 interrupt 0:Timer5 0 RiW
switch bit (TM56C) 1: Timer 6

Interrupt Control Register 2

Address O0FF 16

‘ MITSUBISHI
AV N ELECTRIC

115



MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

Port Control Register

b7 b6 b5 b4 b3 b2 bl b0

| | | | | | | | | Port control register (P7D) [Address 0206 16]
3 3 3 3 3 3 3 3 B Name Functions After reset | R EW
.0 1 1 1 1 1 i|o 1] Port P7 data input bits When only OP1 = “0" and Indeterminate| R EW
A (P7DO, P7D1) OPO0 ="1,” input data is :
i i i i i i valid. (See note) :
i i i i i ] 2 | D-AJAD3 function selection |0: AD3 0 R EW
! ! ! ! ! bit (P7D2) 1: D-A H
Pl —i— ] 3, | Nothing is assigned. These bits are write disable bits. 0 R i—
' 5to 7| When these bits are read out, the values are indeterminate .
e 4 | P4o/XciN, P41/XcouT 0 : P4o, P41 0 R EW
function selection bit 1: Xcin, XcouT !
(P7D4) :
Note: OP is the CRT clock selection register.
Port Control Register
Address 0206 16
Serial I/O Control Reqister
b7b6 b5b4 b3 b2b1b0
i I _| Serial I/O control register (SIC) [Address 020716]
oo g Name Functions After reset| R W
0 1 o [inputsignaltosift | CSIO bo 0 |Riw
A register selection bit 0 0: Input signal from SiNL
(sico) 0 1: Input signal from S out1 :
A (See note 1)
1 0: Input signal from SN2 :
A 1 1:Input signal from Sout2
EEEEEE (see note 1) :
{1 Serial I/0 pin switch | 0: Sout1,Sciki, SiNt, SRDYI 0 RiW
oo bit (CSIO) 1: Sout2,ScLK2, SIN2, SRDY2 '
e 2 [12C-BUS connection | 0: SDA2, SCL2, SDA1, SCL1 0 RiwW
ports switch bit 1: SDA3, SCL3 :
Lol (SIC2) :
 RhiSEEE RS 3, 7| Ports P47 function b7|b3|  P47/Srov1/PWM8 0 RiW
o selection bits 010 P47 .
(SM3, sM7) 110 SRDY1 :
Do (See note 2) 1 PWM8 ;
o] 4, 5| Ports P44, P45 b5| b4 |P44/Sout1/ | P4s/ScLki/ 0 R W
! function selection bits SDA1 SCL1 :
! (SM4, SM6) 0[O0 P44 P4s 5
(See note 2) 110 [ Soun SCLK1 :
| 1 SDAl SCL1 :
o 6 |Ports P4s function b6 PA6/SINI/PWM9 0 R:W
selection bits 0 P46 '
(SIC6) 1 PWM9 :
(See note 2) ;
Notes 1: When inputting data from the S out pin, set “FF16” to the serial
1/O register.
2: When using ports P4 4—P47 as serial I/O pins, set bit 1 of the
serial 1/0O control register to “0.”

Serial I/O Control Register

Address 0207 16
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

CRT Control Reqister 2

b7 b6 b5 b4 b3 b2 bl b0

CRT control register 2 (CBR) [Address 020816]

3 3 3 3 3 3 3 3 B Name Functions Afterreset | R W
i1 1+ 1 1+ 1 1 1] o |!Isignal output switch bit 0: I signal output 0 R EW
N A S (CBRO) 1: MUTE signal output '
i i i i i i i __| 1 [ vTM1 function switch bit | 0: I output or MUTE output 0 R EW
Poror o (CBR1) 1: 1/2 clock ouput of timer 1 !
ST RS S S T . 2 | Nothing is assigned. These bits are write disable bits. 0 Ri—
to | When these bits are read out, the values are indeterminate. H
7 '

CRT Control Register 2
9 Address 0208 16

CRT Clock Selection Register

b7 b6 b5 b4 b3 b2 bl b0

| 0 I I I I I | | | CRT clock selection register (OP) [Address 020916]
3 3 B Name Functions After reset | R EW
' |0, 1[crRT clock | bL]bO Functions cce 0 RiW
-t selection bits | 1 | 0 | The clock for display is supplied by connecting RC CC6 =
(OPO, OP1) or LC across the pins OSC1 and OSC2. “0" or “1”

T N 0 | 1 |Since the main clock is used as the clock for | CRT oscillation |CC6 = “0”
i i i i i i display, the oscillation frequency is limited. | frequency
[ Because of this, the character size in width | = f(Xin)

[ (horizontal) direction is also limited. In this
oo case, pins OSC1 and OSC2 are also used
[ as input ports P70 and P71 respectively.

1| O | Do not set. —

1| 1 | The clock for display is supplied by connecting the CC6 ="0"

following across the pins OSC1 and OSC2.

« a ceramic resonator only for CRT display and a feedback resistor

« a quartz-crystal oscillator only for CRT display and a feedback
resistor (See note)

LTI 2 Nothing is assigned. These bits are write disable bits. 0 RI—
! tg When these bits are read out, the values are “0.”
””””””””””” 7 | Fix this bits to “0.” 0 RIW

Notes 1: It is necessary to connect other ceramic resonator or quartz-crystal oscillator across the pins Xin and Xour.
2: CC6 is the scnanning line double count mode flag.

CRT Clock Selection Register
Address 0209 16
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

A-D Control Reqister 2

b7 b6 b5 b4 b3 b2 bl b0

| I I | | | | | | A-D control register 2(ADC) [Address 020A 16]
e A = Name Functions Afterreset | R 1W
3 3 3 3 3 3 3 0 | D-A converter set bits b5 b4 b3 b2 bl bo Indeterminate | R EW
[ T S N S to |(aDCO to ADCS) 0 0 0 0 O 0:1/128Vce
5 0 0 0 0 O 1:3/128Vce
0 0 0 0 1 O:5/128Vcc

11
11

11

0
1

PR e
R e

1
0 :125/128Vcc
1

1 :127/128Vcce

—————————————————— 6,

~

Nothing is assigned. These bits are write disable bits. 0 R
When these bits are reed out, the values are “ 0.”

: 123/128Vce :

A-D Control Register 2
9 Address 020A 16

Timer Mode Register 3

b7 b6 b5b4 b3 b2b1 b0
Timer mode register 3 (TMR3) [Address 020B16]

P | B Name Functions After resef{ R ‘W
poion i r 1 1] 0 |Timer 5 count source | 0:f(XIN)/16 or f(XCIN)/16 (See note) 0 RIW
o selection bit 3 1:f(XCIN)
Do (TMR30) |
e T Nothing is assigned. These bits are write disable bits. 0 Ri—

t? When these bits are read out, the values are “0.” H

Note: Either f(XIN) or f(XCIN) is selected by bit 7 of the CPU mode register.

Timer Mode Register 3
Address 020B 16
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MITSUBISHI MICROCOMPUTERS

M37207MF-XXXSP/FP, M37207M8-XXXSP
M37207EFSP/FP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER for VOLTAGE SYNTHESIZER
and ON-SCREEN DISPLAY CONTROLLER

ROM Correction Enable Register

b7 b6 b5 b4 b3 b2 bl b0

| | 0o | | ROM correction enable register (RCR) [Address 021B16]
A Name Functions After reset| R W
% 1+ 1 1 1 1 L] o |Block 1 enable bit (RCO) 0: Disabled 0 R'W
N R 1: Enabled |
b 0 o171 | Block 2 enable bit (RC1) 0: Disabled 0 R'W
[ 1: Enabled !
3 3 3 3 et ] 2, 3 | Fix these bits t0*0.” 0 R :W
(R 4 |Nothing is assigned. These bits are write disable bits. When 0 R |
to |these bits are read out, the values are “0.” —
! :

ROM Correction Enable Register
Address 021B 16
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— Keep safety first in your circuit designs!

« Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage. Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of
substitutive, auxiliary circuits, (i) use of non-flammable material or (iii) prevention against any malfunction or mishap.

— Notes regarding these materials

« These materials are intended as a reference to assist our customers in the selection of the Mitsubishi semiconductor product best suited to the customer’s application; they do not convey any license under any
intellectual property rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party.
Mitsubishi Electric Corporation assumes no responsibility for any damage, or infringement of any third-party’s rights, originating in the use of any product data, diagrams, charts or circuit application examples
contained in these materials.
All information contained in these materials, including product data, diagrams and charts, represent information on products at the time of publication of these materials, and are subject to change by Mitsubishi
Electric Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor
product distributor for the latest product information before purchasing a product listed herein.
Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life is potentially at stake. Please contact
Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use of a product contained herein for any specific purposes, such as apparatus or systems for
transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.
The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or in part these materials.
« If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and cannot be imported into a country other than the
approved destination.
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.
+ Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for further details on these materials or the products contained therein.

© 1997 MITSUBISHI ELECTRIC CORP.

New publication, effective Dec. 1997.
Specifications subject to change without notice. EII_E%':{'EII?:HI



REVISION DESCRIPTION LIST M37207MF-XXXSP/FP, M37207M8-XXXSP, M37207EFSP/FP

DATA SHEET
Rev. Revision Description Rev.
No. date
1.0 | First Edition 971212

1.1 | Correct note (P76) 980731
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