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Hardware Description of the 80-character-map 


The 80-character-map-of Kersten & Partner, is an additional unit for the MZ-700 was designed to address these computers CP / M capability to make and thus offer a great software to use. 
Since the MZ-700 only 40 characters per line can represent and CP / M 80 characters per line is required, the expansion as a low-cost device to this Zweckausgelegt alone. 
The used video processor is actually grafigfähig, but this hardware is restricted and also used by the EPROM only a standard ASCII character set present. 
The map a separate video output, and independent, need not be the disadvantages to be counted because of the two monitors, you can through software geeeignete excellent work on one monitor, while the second example a Kontrollmenu represented. 
Addressed the unit on the 4-Addresses 70h-73h in the I / O address range of the Z80 CPU. 
The freely programmable CRTC (Cathode-Ray Tube Controller) Type 6845E over control of the image stored in its own 2K-RAM, ¬ duction of the image and the cursor display. 
This is the CPU of the computer time little burdened, The CRTC will have its 18 internal registers programmed Table 2) and occupies the I / O addresses 72h and 73h. 
Since only two addresses available to register them by 18, is first on an address to the CRTC, the number of registers to program the station and then on the other address is the 
register loaded or read. 
For the following explanation of the hardware operations should be only one image, and 1-3 See Table 3 and on the basis of, 
Table 1, the signals from the 6845 show 
In the circuit diagram shows the signals BS, 6845, FETCH and STORE and GET and WP. 
The four former, by the decoder IC 13 and IC 14 are produced, occur in the following I / O accesses to: 


Address signals 
70h = 112 BS, and FETCH 
71h = 113 and BS 6845 and STORE (control register) 
72h = 114 and BS 6845; (address register) 
73h = 115 and BS 6845; (control register) 

The signal name can have the functions of the signals see: 

BS (Bus Select) is the general activation of the card and gives Datenbuspuffer (IC 1) free. 
The signal 6845 speaks in conjunction with the address line A0 ¬ or the address the check register at the CRTC. WP Store, and allow the write data on IC 2 into RAM, with the assumption STORE in IC 2 Steuertand WP, synchronized with clock 2 the RAM to write and turn off output from the 74LS374 ¬ releases. 
When reading of data generated over the GET impuls for 3rd IC FETCH and submit the relevant data on the data bus. 
When the signal 6845 occurs, for reasons of timing, the CPU on the WAIT line IC 15 with short pauses. 
The write pulse and the WP Leseimpuls GET can only be achieved by the synchronization clock 2 (IC 9, Pin 12), in conjunction with the release of the CRTC (high to pin 34) can be generated. 
The bar 2 is the basic cycle 1 of the card by the 4-bit Binärzähler IC-9 is derived. 
A second synchronous clock controls the 3 flip-flops 19 of the IC video amplifier, the blinking cursor in the picture or the return beam at the hide. 
The screen layout is done by the data from the RAM on IC 4 together with the corresponding grid row (R0 - R3) as the first address to the EPROM arrive. 
From there, the corresponding image signal data in parallel into the shift register IC 8 and loaded serially with 16, MHz video amplifier (IC 10, pin 12) be passed on. 
Then the output is the next character. 
The video amplifier is composed of IC 10, IC 19, T1 and R1 to R4. 
Depends on the following logic levels at the outputs 6.8 and 11 of IC 10 are the following voltages at the video output on Pin 8 6 11 U-Out 
L as approximately 0 volts 
                                       H H H about 2 volts 
                                       Other H about 1 volt 

These levels are the standard moderate image Austast synchronous (BAS) signal. 
It occurs in a synchronous pulse Pin8 IC 10 only when exclusiv H-Sync (CRTC Pin 39) or V-Sync (CRTC Pin 40) high-level leads. 
On a final tip for all those with the image of its 80 - Signs are dissatisfied card: Fill the screen with any character or characters and then try the register of the control until 6845 to change until your picture is good. 
Some values with which I have made good experience are as follows: R3 = 8, R4 = 159, R5 = 8, R0 = 125 (decimal). 
This is what you have but not necessarily to vote, because some values such as the duration of the synchronous pulse also depends on the monitor are used. 
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Table 1: Signal names of 6845 

Ra 0 - RA 4: Address Line Grid 
MA 0 - MA13: Memory Address Line 
D 0 - D 7: Data Cables 
RS: Register Select (L = Address / H = Control) 
CS: Chip Select 
EN: Enable 
CUDISP: blinking cursor signal for 
LP: light pen input (with positive slope, the state of MA over) 
DISPTMG: Display timing (L beam in return) 
CCLK: Clock input 
R / W: Read / Write 
Res: Reset of 6845 
VSync: Vertical synchronous signal 
HSync: Horizontal synchronous signal 
Vss: Ground 
Vcc: +5 V 


Table 2: Registers of 6845 

AR (- / W) address, address of the Controllregisters 0-17 5-bit 
R0 (- / W) Horizontal Total; 8-bit ges. Characters / line approx number of characters 
R1 (- / W) Horizontal Displayed; characters per line 
R2 (- / W) HSync Position; small> image to the right 
R3 (- / W) Sync Pulse Width synchronous 4-bit length 
R4 (- / W) Vertical Total; ges. Raster lines / picture, 7-Bit 
R5 (- / W) Vertical Total Adjust; Bildwiderholfrequenz 6-bit 
R6 (- / W) Vertical Displayed; raster lines / picture 7-bit 
R7 (- / W) Vertical Sync. Position; small> Page Down 7-bit 
R8 (- / W) Interlace; bits 0 and 1> Skip Y / N 
R9 (- / W) Max Raster address, number of scanning lines per character 
R10 (- / W) cursor start; bit raster line 0-4 start 
Bit 6 5 
      L L static cursor 
      L H without cursor 
      H L 3Hz flashing 
      H h 1.5 Hz blink 
R11 (- / W) Cursor End; grid line at the end bit 0-4 
R12 (R / W) Memory Start Address, High Byte bit p-5 
R13 (R / W) Memory start address, low byte 
R14 (R / W) cursor position, high-byte bit 0-5 
R15 (R / W) Cürsor position, low byte 
R16 (R / -) address light pen, high-byte bit 0-5 
R17 (R / -) light pen address, low byte 


Table 3: 

IC 1: 74LS245 8-fold bidirectional buffer 
IC 2: 74LS374 8-speed D-FlipFlop 
IC 3: 74LS374 8-speed D-FlipFlop 
IC 4: 74LS374 8-speed D-Flipflop 
IC 5: 2716 EPROM 2K 8Bit 
IC 6: Video Controller 6845E 
IC 7: 6116 SRAM 2K 8Bit 
IC 8: 74LS116 8Bit-Schleberegister 
IC 9: 74LS669 4bit-Binarzähler 
IC 10: 74LS136 4 pcs EXOR with O.C. 
IC 11: 74LS02 NOR 4 pcs 
IC 12: NAND 74LS03 4 pcs with O.C. 
IC 13: 74LS139 2 pcs 2Bit-Blnardekoder 
IC 14: 74LS138 3Bit-Binärdekoder 
IC 15: 74LS113 2 pcs JK FlipFlop 
IC 16: 74LS113 2 pcs JK FlipFlop 
IC 17: 74LS04 inverter 6 pcs 
IC 18: NAND 74LS00 4 pcs 
IC 19: 74LS74 2 pcs D-FlipFlop 

3 Resistors 390 Ohm 
2 resistors 75 ohms 
1 resistor 180 Ohm 
4 Resistors 1.5 KOhm 
1 capacitor 3.3 nF 
1 quartz 16.0 MHz 
1 transistor BC 109 o.a.


