SHARP MZ-800 SERVICE MANUAL

4-1 Memory map

The MZ-800 has a different memory map depending on the mode. To have compatibility with the MZ-700 it has two modes of the MZ-700 mode and MZ-800 mode.

Memory map at power on is in the MZ-800 mode as in „a“ but it changes to the MZ-700 mode by the monitor ROM then the monitor program starts. After transferring the CG data to the VRAM PCG  area from the CG ROM at „c“, the memory map then returns to „b“.

When the system program is completed to load the memory map goes into the MZ-700 mode if the system switch (SW1) is set to ON side. If set to OFF ……it changes to the MZ-800 mode, then the memory map as in „b“. During those changes all memory spaces are composed of RAM and isolated from ROM and VRAM.

Depression of the manual reset switch assumes memory map transition in order of „a“ ( „b“ ( „ c“ (“b“ similar as in the case of power on.

However, depression of the reset switch in conjunction with the CTRL key assumes the memory map of „d“ after being changed once to the MZ-700 or MZ-800 mode depending on the state of the system switch. In the case of the MZ-800 mode, it is set to the plane I,II (4 color mode) of the 320 x 200 mode.

4-2 Custom LSI

The custom LSI is a 100-pin single chip LSI on which the MZ-800 memory controller (I/O controller) and CRT controller, etc. are contained.

4-2-1. Memory controller

Used for the control of the memory bank. Addressing of DRAM, ROM and VRAM is conducted by selection I/O address, $EO - $E6, using OUT or IN command.

4-2-2 I/O controller

In this I/O controller is created the select signal for assignment of MZ-800 internal device. See Table-2 for relation of internal device vs I/O address.

	I/O

Address
	Signal

Name
	Device (I/O)
	Function

	FF

FE

FD

FC
	CPR    
	Z80A

PIIO (I/O)
	Port B, printer data output

Port A, printer control and timer interrupt

Port B control (Mode 0)

Port A control (Mode 3)

	F2
	PSG
	PSG (O)
	PSG output port

	F1

F0
	Joy
	Joystick (!)
	Joystick – 2 input port

Joystick – 1 input port

	F0
	----------------
	             (o)
	Pallet write

	E6

E0
	-------------------


	-----------(I/O)
	Memory bank control

	D7

D6

D5

D4
	C53
	8253 (I/O)
	Control port output

Counter –2 (Note): Mapped to E007 – E004 in the MZ-700 mode

Counter – 1

Counter 0

	D3

D2

D1

D0
	Key
	8255 (I/O)
	Control port output

Counter-2 (Note): Mapped to E003 – E000 in the  MZ-700 mode.

Counter-1

Counter-0

	CF

CE

CD

CC
	------------------
	                         O

                        I/O

                          O

……………….O

------------------
	CRTC register

	$E008
	--------------------------
	-------------------I/O
	TEMP,HBLK input, and 8253 G0 ON/OFF output for the mZ-700 mode only.


*When above I/O address is accessed, it makes IOWR active for OUT or IORD fot IN command.

	Pin

No.
	Signal name
	I/O
	Functional Description
	Note

	1
	CPU
	O
	CPU clock (3.547 MHz)
	

	2
	5V
	-
	Power supply
	

	3
	GND
	-
	Ground
	

	4

.

19
	AD0

.

ADF
	I


	CPU address bus
	

	20

.

.

27
	DT0

.

.

DT7
	I/O
	CPU data bus


	

	28
	GND
	-
	Ground
	

	29
	VCC
	-
	Power supply
	

	30
	MREQ
	I
	CPU MREQ signal
	Negative logic

	31
	RD
	I
	CPU RD signal
	Negative logic

	32
	WR
	I
	CPU WR signal
	Negative logic

	33
	RFSH
	I
	CPU RFSH signal
	Negative logic

	34
	IORQ
	I
	CPU IORQ signal
	Negative logic

	35
	M1
	I
	CPU M1 signal
	Negative logic

	36
	SEL1
	O
	Systém RAM address multiplexer select signal
	

	37
	CASB
	O
	Systém  RAM column address strobe signal
	

	38
	INH5
	O
	Inhibit bank (Out $ E5) select signal („H“ = inhibit).
	Open

	39
	VBLN
	O
	Vertical blanking signal 
	Negative logic

	40
	GND
	-
	
	

	41
	VRAS
	O
	VRAM RAS control signal
	Negative logic

	42
	VCAS
	O
	VRAM CAS control signal
	Negative logic

	43

.

.

50
	VAD0

.

.

VAD7
	I/O
	VRAM address signal (multiplexer output)
	

	51
	VOE
	O
	VRAM output enable
	Negative Logic

	52
	VCC
	-
	Power supply
	

	53
	GND
	-
	Ground
	

	54
	VRWR
	O
	VRAM write signal
	Negative logic

	55

.

.

62
	VA0

VA7
	I/O
	Vram data bus (standard RAM)
	

	63

.

.

70
	VC0

VC7
	I/O
	VRAM data bus option (RAM)
	

	71
	SBCR
	O
	Color sub-carrier wave
	

	72
	RED
	O
	Video signal , red
	

	73
	Blue
	O
	Video signal blue
	

	74
	GREEN
	O
	Video signal, green
	

	75
	YITN
	O
	Brightness control signal
	

	76
	VSYN
	O
	Vertical sync signal
	Negative logic

	77
	HSYN
	O
	Horizontal sync signal
	Negative logic

	78
	GND
	-
	
	

	79
	VCC
	.
	
	

	80
	CLKO
	I
	Clock input (17.7344 MHz)
	

	81
	CROM
	O
	ROM chip enable
	Negative logic

	82
	KEY
	O
	8255 chip enable
	Negative logic

	83
	NTPL
	I
	NTSC/PAL selection (PAL = „L“
	GND

	84
	TEST
	I
	Test pin („H“ = test mode)
	

	85
	MOD7
	I
	MZ-700/800 mode selection („L“ ´MZ-700 mode)
	

	86
	TOWR
	O
	Sum of  CS and WR of I/O controlled by the sustom IC
	Negative logic

	87
	TORD
	O
	Sum of CS and RD of I/O controlled by the sustom IC
	Negative logic

	88
	CRS
	O
	I/O $B0..$B4 chip enable
	Open

	89
	SIO
	O
	I/O $F4 ..$F7 chip enable
	Openn

	90
	RSTO
	O
	Reset output
	Negative logic

	91
	MNRT
	I
	Manual reset input
	Negative logic

	92
	PORT
	I
	Power on reset input
	Negative logic

	93
	WTGD
	O
	Wait signal to CPU
	Open drain

	94
	JOY
	O
	Joystick chip enable
	Negative logic

	95
	CPR
	O
	PIO chip select
	Negative logic

	96
	PSG
	O
	76489 chip select
	Negatve logic

	97
	CKMS
	O
	8253 musical interval clock
	

	98
	53G
	O
	8253 musical interval ON/OFF gate signal
	

	99
	C53
	O
	8253 chip enable
	Negative logic

	100
	TEMP
	I
	MZ-700 mode , $E800 tempo input
	


4-2-3. Clock generator and timinig generator

Oscillation from the crystal oscillator is divided to create the CPU clock, horizontal sync, vertical sync, and display address control signals. 

Since the low state of signal is used for NTPL (NTSC/PAL selection) with the MZ-800, the CPU clcok of 3.547 MHz is derived from the crystal frequency of 17.734 MHz by dividing it 1/5.

4-2-4. Display address generator

1)Display address generation 

Display address increments from left to right as beginning from the home position at the upper left corner of the CRT screen (address $000). The first displayline dominates address $000 Through $027. Because a screen frame consists of 200 rasters, the address at the right side of the bottom corner is as follows:

(200 x 40) – 1 = 7999 =$1F3F

The address counter stops counting for a horizontal flyback line and stored in the address latch circuit. When the horizontal flyblack line terminates, the address latch output is preset in the address counter (display address generator). 

Address is generated even while the vertical flyback line is active and it makes the counter reset before termination of the vertical flyback line.

2) Display address generation in the MZ-700 mode

Because characters are displayed unde the PCG method in the MZ-700 mode, address is generated for each character and the same address is used for displaying of one character. The 3-bit horizontal line counter is provided to count horizontal lines to genrate the address (LC0 ..LC2) for selection of the character front.

Display address increments from left to right having the uppermost left corner of the screen fot the home position.

Since 25 lines are used to develop displaying of characteers composed of 8 x 8 dots, the address at the right of the bottom lines becomes $ 3EF.

3) Display address multiplexed with CPU address 

Address used to write data to the VRAM is latched in order to avoid CPU wait. Display modes of 640 dots and 320 dots are assigned by the mode switch (DMD2).

Display address is multiplexed with the VRAM write address in the timing of DISP which has the timing that the display address and CPU address may become a pseudocycle steal.

4-2-5 ScrolI

1) Scrolling is possible for both horizontal and vertical directions by means of sfotware offset.

The following four registers are used for scroll control.

a. Scroll start address register: SSA (7-bit)

b. Scroll end address register: SEA (7-bit)

c. Scroll width register: SW = SEA-SSA (7-bit)

d. Scroll offset register: SOF (10-bit)

2) Control fo scroll starts by the initialization of the scroll control register.

SSA = $0

SEA = $7D

SW= $7D

SOF= $0

3) Way of smooth scrolling

SOF = $0 ( $5

Programming „SOF = $5“ makes the display screen shifted one line up.

The highest line (address: $0….$27) is the assigned to the lowest line ($1F18…$1F3F). As normal scroll involves updating of the data for the lowest line, the data of address $1F18…$1F3F are updated.


SOF = $5 ($0

By reducing the value of SOF by „5“, it makes the screen shifted one line down.

4) Line scroll

SOF = $0 ($F28

Programming „SOF = $28“ makes the display screen shifted eight lines up. Data on the highest therefore shifted to the bottom line. Programming „$28 ($0“ makes the display screen shifted eight lines down, and the line on the bot moves to the highest line.

5) Screen split

6) Appropriate deviation of SSA , SEA, and SW per to divide the screen into three sections of „A“, „B“, „C“. Though the section „B“ is permitted to scroll section „A“ and „C“ are not permitted to scroll. See the figure to explain with.

Assume now that the top of the section „B“ is on 5th line (40 restaer) and the top of the secttion „C“ the 18th line (144 raster). Attention must be pay the fact that values SSA and SEA are used assigning lines. Scroll registers are set with following values.

SSA = $ 19

SEA = $ 5A

SW = $ 41

SOF = $0

In this occasion, it needs to initialize the scrren has been displayed. „SOF = $5“ must be progmed to scroll „B“ one line. Then, only the section shifted up, and the highest line of „B“ moves that bottom line of „B“. Programming „SOF = $A“ ma.. scrolled one more line

SOF = < SW

Scroll offset ( SOF) should necessarily be with range of the scroll width. Display is not assurea SOF set greater than SW.

Concept of the  scroll control cicuit 

Scrolling by means of VRAM address conversion.

Range of scroll

· Y-axis programmable. Basic console command compatible

· X-axis fixed

Scroll sequence

· The scroll start address is termed „SSA“ and end address „SEA“.

· Execution of scroll, with offset given from the CPU.

· One line (line S) is added to SEA. Line S is the same refresh memory as the line S. The contents of the memory was erased (nullified by the CPU) before the execution.

Execution of scrolling by address conversion

· Scroll offset (SOF) is the count of lines which the CPU gives to the CRTC. For instance the following must be observed to perform scrolling.

3-line scroll: SOF3= 0F x 3


5-line scroll: SOF5= 0F x 5

And, to scroll one more line after 5 lines scroll ; 5-line scroll: SOF5 = SOF5 + 0F = OF x 6

· Display address DA is the signal created in the CRTC display address generation circuit and arrranged in their order from the upper left corner of the screen. The bottom right address is 1F400 in the 640 x 200 mode.

· Display memory address DMA represents the VRAM address corresponding to DA. Since scroll is executed by means of address conversion, the order of DMA may not be the same as DA, necessarily.

· CPU address MA is the VRAM address that obtained from the CPU through the CRTC. To lighten burcen on the CPU, a circuit is added to make order of DA indentical to arder of MA arrangement.

4-2-6 VRAM data input/output circuit

1) Nothing intervenes for input and output of data int the case of the MZ-700 mode.

2) MZ-800 mode

· Write

Read data (RD) from the VRAM and write data (WD) from the CPU are subjected to logical operation according  to the direction from the write format register (WF) and its result is written.

· Read

For plane read data from the VRAM, data to be read by the CPU are arranged in accordance with the direction  of the read format register (RF).

· Logic circuit

Read data from the VRAM and write data from the CPU are subjected to logical operation (OR,XOR, RESET,etc.) and its result is used for the write data.

VRAM access timing

1) MZ-700 mode

See separate page for display timing chart. The VRAM is configured itn the following manner in this instance.

As the PCG method is adopted for the MZ-700 mode, the text and ATB areas are actually mapped to $D000…$DFFF. So, the VRAM address has  the following relation with the display character position.

2) MZ-800 mode

As the bit map method is used fot the MZ-800 mode, it is possible to four screens of 320 x 200 dots and two screens (maximum) of 640 x 200 dots. The cycle steal method is used fot this mode. 

i) 320 x 200 dots

See separate page fot the timing chart during display and CPU read timing.

What is pseudo cycle steal

With the MZ-800, the pseudo cycle steal method is adopted for VRAM accessing.

As shown in the figure, a next display data fetch and CPU accessing are multiplexed during a display period. Because accessing of the VRAM while characters are on display causes the screen to blink with the MZ-700 mode, it awaits for  blinking to complete before accessing of the VRAM. But with the cycle steal method it engances faster screen processing as it enables to access the VRAM during a display period. Because it is not a complete cycle steal with the MZ-800 but timing is taken using a wait in order to synchronihze with the CPU cycle for acccessing from the CPU , it is therefore called „pseudo cycle steal“.

1) 320 x 200 dots

See the figure below for VRAM configuration and CRT charcter display position.

2) 640 x 200 dots

Because it operates in the cycle steal mode, two bytes of display data are fetched during one byte display cycle. (See the chart in separate page.)

See the figure below for VRAM configuration and CRT character display position.

CPU and VRAM accessing

1) Accessing of the VRAM by the CPU is carried out in the cycle steal mode (MZ-800 mode only ) during the flyback period of  the display under the control of the CRT controller.

2) Even when there is no accessing from the CPU in the  CPU cycle, such as VRAS, VCAS, VOE, etc. Are outputted in the timing of the read cycle at all times.

3) Write to the VRAM is carried out after logical operation of the read and write data by means of the read-modify-write method. But, in the case of the 320 x 200, 16-color mode, data are written in two CPU cycles as there is a need of writing to Plane IV. See separate paper for timing chart.

4) CPU wait

1/ write

· As there is a one-byte buffer in the CRT controller, write to the VRAM from the CPU is carried out through the buffer. But, actual write to the VRAM is done by the CRT controller. Therefore, there be no need of wait under almost any condition MZ-800 mode.

· Even in the MZ-800 mode, wait is issued when are more than two writes in a display period.

2/ Read

Wait is issued along with the CPU write action during displaying and flyback periods to reading operation in synchronization with cycle.

4-2-7 Register functions

VRAM configuration

· One or two chips of 16 KB VRAM are used

· In the case of a single 16 KB VRAM chip it handles 320 x 200 dots, 4 colors, or 640 x 200 dots 1 color.

· In the case of two 16 KB VRAM chips it handles 320 . 200 dots, 16 colors , 640 xx 200 dots, 4 colors, 320 x 200 dots, 4 colors, 2 frames, or 640 x 20 dots, 1 color, two frames.

· Discussed next are about functions of the custom LSI. There may be some restrictions because the standard version of the MZ-800 incorporates only one 16 KB RAM.

Display mode register (OUT $HCE)

· It consists of four bits which are used to represent display method, resolution, and display screen (color plane) in combined way.

Display mode register (DMD)

VRAM to CPU interface

· As the CRTC bus is completely aseparated from the CPU bus, read and write of the VRAM is carried out through the CRTC. Therefore, interfacing with the CPU is done via the read register or write register in the CRTC.

· VRAM access by the CRTC is done under the pseudo cycle steal mode.

· Not only read and write are for the accessing with the CPU, it permits to read multiple number of screen data logical operational results and to write the read – modify – write of the logical operational results for the data already written. So, oit has two registers of the read format register and the write format register.

· It permits CPU access to the non-display plane in the display mode according to the B/A bit and it anables selection of data buffer and two screens, when the 32 KB VRAM is used.

a) Read format register (RF)(OUT & CD)

· SRCH/sing

„0“: Single color data read…

Reads the data of the color  plane, I,II,III, specified by „1“.

NOTE: Only one item should be „1“ out III and IV. If it is „1“ for more than non – existence of the VRAM massure the data read.

„1“: Specified color search…

„1“ is returned fot the bit of the color spec..0/1 of I,II,III, and IV.

NOTE: Depending on the display more combination is spermitted for the bination fo I,II,III,IV; IV,I,II; II. Bit combination otherwise will regerded. (EX. For the 640 x 200, 4 – color combination becomes possible for II, and II and IV are disregarded.

· B/A

CPU access plane change MZ-800 ( „0“: Frame a access… Accesses the frame A (planes I and II for x 200, 4-color mode ; plane I for the 640 1-color mode).

„1“: Frame B access… Accesses the (planes III and IV for the 320 4-color mode ; plane II for the 640 x 200, mode).

· I,II,III,IV…Color plane designation

b) Write format register (WR)(OUT & CC)

MSB                                                                                                                                           LSB

	WMD

2
	WMD

1
	WMD

0
	(NOTE)

B/A
	IV
	III
	II
	I


Note. Same as the bit B/A of the read format register

· I,II,III,IV….

Color plane designation

Tabulka

Notes:

· Write for the non-existing VRAM arenot assured

· The above parameter has to be set up for the MZ-700 mode.

· B/A must be set to „0“ fo the standard version MZ-800.

· WMD 0…2

Selects the logical operational mode modify write.

· B/A (NOTE)

Standard MZ-800 (“0“: Frame A access Frame A is accessed for the display mode „1“: Frame B access… Frame B is accessed for the display mode.

C) Example of CPU read / write access

· Shown next are access examples of REPLACE write, PSET write, and SEARCH read in the 320 x 200, 16-color mode.As for display colors, Plane I corresponds to B,II to R, III to g, and IV to I.

It develops the screen when a next CG patterns are written after setting the REPLACE mode and the light yellow color in the WF register.

PSET write

· To overaly a light yellow hatching over the graphic display screen of „1“

So, only the bit „1“ of the write data becomes the color specified by WF in this mode, and rest of other colors do not change.

SEARCH read + PSET write

To change light yellow in „2“  above to change to red the following data are set when the memory is read after setting the light yellow search mode in the RF register.

REPLACE write

· To develop light yellow characters on the graphic screen.

So the bit „1“ of the write data becomes the color sepcified by WF and rest of otehrs become  RESET  (black).

· When the above read data are read after setting the red PSET mode in the WR register. 

Now, a partial color change has been attained. As in above it enhances fast display change with less of  VRAM accessing by using various write modes. 

4-2-8 Pallet

· As there are four 4 – bit pallet registers provided inside the unit, it permits choice of R,G, B, and I combinations, and it enables to make choice of any desired two or four colors out of sixteen available colors. However, in the 32O x 200, 16- color mode, choice of colors permitted to four kinds of colors output of sixteen.
· Only the conventional mode is applicable for the MZ-700 mode without using pallet.
· Pallet is not applicable for the border color.
· Whown next is the relation of the display mode, color plane data vs R,G,G,i, output.s
1) S0…S2 Register section

2) Bi, Ri, Gi, Li, Pallet write data

3)
SW0 …SW1:

With these switches, it is possible to make option of Planes III and iV data in the 320 16-color mode. Switches are used to assign four groups of colors.

(Plane III data) = Sw0 (Plane IV data)

Only for the color information, the color infoset by the palletregister are available as B,F, I outputs. For color information other  than in Plane I through Plane IV are sent out as G, and I outputs.

(See example nest.)

An example of the pallet in use in the 320 x 200, 16 color mode

· Assume that the pallet register has been set to the following

PLT0 = Black

PLT1 = Cyan

PLT2 = Red

PLT3 = Magenta

· When SW0  is set to „0“ , the pallet is applied to four colors in group I (III = 0, IV = 0) and it results in the color as shown in „1“ of the table right (yellow to cyan).

· When   SW0 is set to „0“ and SW1 to „1“, four colors of group 3 (III = 0, IV = 1) becomes the display color set by the pallet.

· Therefore, any color can be chosen out of 16 colors against four colors of color group selected by SW1 and SW2.

· For group other than selected by SW0 and SW1, the color that I..Iv outputted on b,R,G,I, is displayed.

4-2-9 CRTC register map

· VRAM control

· Data display on the video screen

Border color

· As the CRTC has a 4 – bit border color register, it permit to use any border color out of 16 colors.

· Border register (OUT 06CFh)

MSB                                                                                                                                            LSB

	X
	X
	X
	X
	I
	G
	R
	B


· B,R,G, and I becomes „0“ (black ) when reset.

4-2-10 ROM configuration

The MZ-700 monitor, character generator (CG), MZ-800 monitor, and IPL are implemented on a single chip of 16k x 8-bit ROM.

4-3. 8255 Programmable Peripheral interface

The 8255 has three pairs of 8-bit I/O ports, each one can be assigned to input or output port by means of programming. A different mapping is established depending on the mode. In the MZ-700 mode, memory space, and in the MZ-800 mode, it is space.

Notes:

· Read for the non-existing VRAM are not assured.

· The above parameter has to be set up for the MZ-700 mode.

· B/A must be set to „0“ for the standed MZ-800 (without MZ1R25).

Key strobe is issued through PA0 ..PA3 to scan the key. As it is supplied to the decoder, it makes one of outputs, 0..9, set low.  It is then added to the key matrix to scan the line of the key depressed (vertical key matrix scan). The line is in the low state, if it is in depression (horizontal key matrix scan).

Note: In the ready for command state, PA0…PA 3 are normally repeats to be low state and the decoder outputs repeats to be high state. But, since the decoder is of an  open collector type, it would not permit to chck high and low state.

c) Cassette control

The 8255 issues the cassette write data from PC1 and read signal rgrough PC5. The type of data output) and its format are as follows.

Long represents the bit value „1“ and SHORT the bit value „0“. Data will be read at 368 microseconds after the signal rising edge. Data are recorded in repetiton LONG and SHORT, and the same data are written. 

Rotation of the cassette (dedicated) is controled by the 8255 and its peripheral cicruits.

If  switch has not been ON on the casette recorder side, SENCE signal is in high state. When a switch (REW,FF,etc.) is pushed, it makes the signal turned low. It presets the D-FF and the motor starts to rotate with MOTOR in high state. With lock given to the D-FF through PC3, it permits on/off control of the motor. If  a switch is pushed on the cassette recorder side, it permits examination of the motor operating state by means of L and PC4.

For use of other than MZ-800 cassette tape recorder type, it needs to short SENCE to GND, READ to EXREAD, and WRITE to EXWRITE of the connector T-5. Use of the cassette recorder of other kind may sometimes not permit proper loading and saving operation. In such an event, adjust the volume and tone controls to find the optimum positions. To meet the opposite polarity of cassette tape recorder, there is a dip switch provided. Changing the switch position makes TPSW signal state changed so as to invert the signal waveform.

4-4. 8253 Programmable interval timer

The 8253 makes sound generated with the counter #0 and internal timer is operated with the counters #1 and #2.

· Counter mode

#0…Square waveform generator MODE3

#1…Rate generator MODE2
#2…Interrupt on terminal counter

· The counter #0 counts input pulse of 1.1 MHz, divided by the predetermined rate (musical score data) to generate sound. It is connected with the mixing audio amplifier through AUDIO-IN of the sound IC (76489AN). This counter output is gated by PC of the 8255 port C, and the counter gate is controlled by D01 of $E008. The counter #0 output is also used for interrupt control INTO and connected to A4 of the 780A PIO port A.

· The counter #1 counts pulse of 15.6kHz and generated a pulse on OUT1 at every second. The counter #2 counts pulses and makes OUT2 turned high. OUT2 outputs becomes INT via the gate and is connected to INT of the CPU.

4-5. Printer interface

The Z80A PIO is used for the printer interface. It has a pair of 8-bit I/O ports.

Interfacing timing

After the personal computer confirms that the printr is ready to receive data at „1“, the data is then sent to $FF port (PIO port B) at step „2“.

As reception of data is directed to the printer at step „3“, it makes RDP forced low at step „4“ upon confirming that the printer received it (RDA=H). After this it awaits until RDA goes from high to low before transfer of a next data. But it is possible to transfer successive data by interrupting the CPU at a falling edge of RDA, since RDA is inputted to the RSTB input of the PIO, when in the port B mode 0.

It is also possible to interrupt the CPU referring to Port A inputs. Though idscussed above is the printer interface method for the MZ compatible printer types, there is the Centronics compatible method for parallel interfacing of the printer. Since this method is basically the same as the MZ mode, except that signal polarity is opposite.

NOTE: Though RDA is active low , it may be handled the same as high state of BUSY when considered in term of signal signaficance.

As shown in the figure above, it could be known that RDP and IRT should be inverted in order to make connection with the Centronics compatible printer. It can be attained by changign PRSW to high using the dip switch.

NOTE: When the MZ-800 dedicated printer is used, there may be such a case that proper operation is not attained due to different printing characters and control codes. It must be also noted that all MZ-800 characters can not be printed. Besides, connection with a Centronics compatible printer may not be premitted hardware-wise, sometimes.

4-6. Programmable sound genertor

The SN 76489N is used for the programmable sound generator which is controlled by the I/O port $F2. It is write only. In order to permit smooth sound generation, timer interrupt is applied using the 8253. For the  interrupt timer, the count 0 of the 8253 is used. The counter 0 is used for creation of sound steps in the m7-700 mode, but is is used for the timer interrupt source of the PSG in the MZ-800 mode. Interrupt is controlled by PA5 of the PIO , it is  however possible to mask the counter 0 output by PC0 of the 8255 in order to prevent sound generation during interrupt.

4-7. Joystick

It permits connection of two ATARI compatible  joysticks

Low active strobes are issued  through PA3 (Joy1) of the 8255 and PA5 (JOY2) interrogate switch activation through inputs to $F0 (Joy1) and $F1 (JOY2).

5. Power supply

5-1 Block diagram

4-8. Systemswitch setup

Systém switches are assigned as follows:

	SW No.
	Function
	Settup method

	1
	MZ-700/MZ-800 selection
	ON: MZ-700 mode

OFF:MZ-800 mode

	2 

3
	MZ/Centronics printer

Selection
	MZ printer with SW2 and SW3 at ON Centronics printer with SW2 and SW3 at OFF

	4
	External cassette recorder polarity selection
	Changed so at to enable read on the external cassette recorder.


*Switch setups at the factory

SW1…OFF (MZ – 800 mode)

SW2…ON

SW3…ON …………MZ dedicated printer            

SW4…ON
