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The ON key activates the RS flipflop (D1). The LED (Gll) is turned on by
the driver (Dl1) and the clock oscillator (D2) is then operative.

Because of the enabled gate (D2) the 6-stage binary counter (D5) constantly
alters its count with the positive edge of the clock. The three (least
significant) bits drive the decoder (D3), whose outputs go active Low one
after the other (l-out-of-8). The inputs of the data selector (D4) are read
out one after the other (l-out-of-8) by the three (most significant) bits.

An activated key closes the associated matrix point of decoder output and
data-selector input. The count continues to alter until this matrix point
conducts current. With the negative edge of the clock the Z output of the
data selector goes Low and the retrigger/bare monoflop (D7) starts up. If
the key remains activated, the following edges of the clock prevent the
monoflop from dropping out. If the key is released, the monoflop remains
active because of the timing network (R8/Cll) (key debouncing). The output
signals of the active monoflop close the gate and the frozen count is read
into the latch (D6). The "Key active" signal is High. The 7-bit-wide output
signal of the latch calls up an address in the character generator (PO).
With this address a bit pattern appears on the data outputs of the
character generator. The bit pattern is allocated to the key and is ASCII
standard (positive logic).
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1. Summary

The host computer consists of four elements: IEEE interface, SD interface,
MS interface and MCU configuration. The MS (master/slave) interface forms
the link between the host computer and the slave computer; communication is
on the serial MS bus (eight lines).

The SD (slave device) interface is the link between the host computer and
the keyboard; communication is on the parallel SD bus (20 lines).

The IEEE interface ﬁermits computer-aided control of the host computer on
the IEEE-488 bus.

2. MCU configuration

The nucleus of the MCU configuration is the CPU (D11), the program and data
memory, & timer/counter (D21) and the control logic (D4, D5, D6, D7, D10,
D13, D14, D15). For the program memory (HPO-HP3) EPROMs of the type
MBM27C256-30DC or MBM27C512-25Z (or equivalents) can be used; jumper Brl
has to be wired accordingly (see table 2.1). For HP4 either a RAM or an
EPROM of the type HM62256P or MBM27C256-30DC can be used (see table 2.1).

RAMs of the type MB84256-15P (or equivalents) are used for data memory (D1-
D2). For each of the two program-memory configurations an appropriate PAL
P2 is to be selected (see table 1). EEPROM D3 serves as a constant memory.
Write protection is produced by the wiring of D6. A fast-mode algorithm is
used to optimize the write time. The address area of the memory can be
determined with reference to table 2.1 or the details in the circuit
diagram.

The timer/counter D21 produces interrupts of highest priority at defined
times. Device D10 serves for buffering the data lines D0-D7. A system clock
of 8 MHz is obtained from the sinusoidal small signal 8 MHz by the digital
PLL D15 and by division in D13.

-l H
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The signals VMA and E are implemented with the two flipflops of D14 for
controlling the synchronous peripheral devices of the 6800 family. The
handshake signals VPA and DTACK of the asynchronous CPU are derived with D6
and D7. Device D12 and the PAL P2 serve for address decoding and for
generating the chip-select signals for memory and peripheral devices.

Device D4 is used for supervising the supply voltage and ensuring the
required reset times. The RESET and HALT signals are buffered by tristate
driver DS for bidirectionality.

On the hardware side two interrupt levels are implemented, the
timer/counter being the highest. All peripheral devices with the exception
of IEC-bus controller D24 can trigger interrupts; at the moment they are
suppressed by software however. The slave computer is at the lower
interrupt level, while the interrupts of the CRT slave are scanned by the
PIA D22 on a sensing line.

For further information, refer to the description of the slave computer
(RF/AF-MCU, 250 032 F).

3. IEEE interface

The IEEE-488 interface is the link between the host computer and the IEEE
bus. It consists of the two driver devices D25 and D26 and the device D24.

4., MS interface

Communication between the host computer and the slave computer is on ACIA
D20. The serial transfer clock SCLK (0.5 MHz) is derived from the system
timing of 8 MHz by frequency division in D13. The interrupt to the selected
CPU is enabled by the RTS (Ready To Send) signal. RD (Read Data) is the
line for reading the host, Write Data the line for writing the host. The
address SA0-SA2 of the slave computer is genetated by the PIA D22; A0-A2
corresponds to this of the MS interface on the slave computer. There is an
input on the PIA D22 for reading an interrupt CRTIRQ from the CRT slave.

- il ¥
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5. 8D interface

The reading and control of the keyboard by the MCU are by means of a PIA
(D23) on the control interface I bus (SD bus). This consists of eight
bidirectional data lines PB0-PB7, eight unidirectional address lines PAO-
PA7 and a strobe signal CB2. The remaining three signals CBl1, CAl and CA2
are optionally available.

Table 1: PAL P2

HNK no. Program desig. || EEPROM RAM

834 764 P 32 R 32 32 32 Kbytes

834 765 P 64 R 32 64 32 Kbytes

Table 2.1: Memory options

Using jumper Brl it is possible to choose between

a b c Xxx = connection made

XXX| } eeeeeennn 4 x 27C512 (= 256 Kbytes)

XXX| ceveenens 4 x 27C256 (= 128 Kbytes)

In the same way jumper Br2 is used to specify whether an EPROM or a RAM is
inserted at HP4

a b c xxx = connection made

XXX| o ceeeevann 1 x 27C256 (= 32-Kbyte EPROM)

XXX| cevevens .1 x 43256C (= 32-Kbyte RAM)

Jumpers Br3 and Br4 are then to be wired as follows:

Br2 Br3 Br4
a b c a b c a b c
XXX XXX XXX 1 x 27C256 (=32-Kbyte EPROM)
XXX XXX XXx| 1 x 43256C12L (=32-Kbyte RAM)
~ o . MF
Ref.No. 250 031 F Sub Host Computer Date A J.{7#
Type 4031 Unit Sheet 3/4
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Table 2.2: Address plan

Device Hex addresses
HPO-HP3 (EPROM) 0-0FS-1

HP4 (EEPROM) OFS-0FS+7FFF

D1-D2 (RAM) 0FS+8000-0FS+FFFF
D3 (EEPROM) 0FS+10000-0FS+17FFF
D23 (PIA) '80000-80003

D22 (PIA) C0000-C0003

D20 (ACIA) 'D0000-D0001

D21 (timer) E0000-E0007

D24 (GPIA) FO0000-F0003

MBM27C512: OFS = 40000
MBM27C256: OFS = 20000

Ref.No. 250 031 F sub Host Computer Date JAI.S.d?
Type 4031 Unit Sheet 4l
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1. Summary

serial MS hus (eight lines).

lines).

2. MPU configuration

manner (see table 1).

(timeout).

(testpoint 1).

The slave computer consists of three elements: MS interface, SD interface
and MPU configuration. The MS (master/slave) interface forms the link
between the host computer and the slave computer; communication is on the

The SD (slave device) interface is the link between the slave computer and
the board to be controlled; communication is on the parallel SD bus (20

The nucleus of the MPU configuration is the CPU (D8), the program and data
memory, a timer/counter (D15) with driving logic (D16), plus an ADU (D17)
and two PIAs (D13, Dl4). For the program memory (SP0-SP1l) EPROMs of the
type MBM27C256-30DC (or equivalents) can be used. The linear address area
is between 3000h and FFFFh. A RAM of the type HM6264P (or equivalent) with
linear address area 1000h-2FFFh is used for data memory.

The timer/counter D15 can be driven by multiplexer D16 with signals P14-P17
so that the pulses AF COUNT and IF COUNT can be measured in the appropriate

The latches D9 and D10 serve for storing the addresses in multiplex mode
and for noise-immune isolation. Multiplexer D3 impresses the operating mode
of the CPU (mode 4 = multiplex) upon system reset (RESET). In the normal
operating mode it produces the signals SCLK (serial transfer clock) for the
CPU's internal ACIA, TCLK (timer clock) for the timer/counter and its TO

Devices D2 and D4 serve for conditioning the externally applied sinusoidal
clock (8 MHz) and converting it into the required squarewave clock of 4 MHz

~ ol
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The addresses are decoded and the individual chip-select signals (IO, RAM,
EP1, EP2) generated with the PAL PO (HNK no. 834 763). The control signals
E, R/W for the periphery, like the RESET signal, are adequately buffered.

If the slave computer is to be operated independently of the host computer
(when testing for instance), a reset possibility must be provided on
St67/18b (button).

The ADU D17 measures the analog voltage AF SUM and supervises the supply
voltages of +5.5 V, +15.0 V and -15.0 V. As a reference D18 applies a
voltage of 5.12 V (testpoint 2).

All peripheral devices can send interrupts to the CPU; in the present
configuration they are suppressed by software however.

3. MS interface

Communication between the host computer and the slave computer is on D1,
D5, D6 and D7. The digital comparator D1 selects the individual slave
computer on address lines A0, Al and A2. The interrupt to the selected CPU
is enabled by the RTS (Ready To Send) signal. The logic of D7 can
distinguish between the interrupts sent by the host computer and those
generated by the devices on the slave computer. A flipflop in D4 can
register a host interrupt that has taken effect on the MPU; if the
interrupts of the MPU have been disabled, it is therefore possible to read
whether the host computer has issued a request. Read Data is the line for
reading the host, Write Data the line for writing the host. The slave
computer can trigger an interrupt on the host computer by means of the SRQ
(Service Request) line.

- W
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4. SD interface

Data are transferred to connected boards by the CPU using two PIAs (D13,

D14) on the RF or AF bus (SN busses). Both consist of eight bidirectional

data lines PB0-PB7, eight unidirectional address lines PAO-PA7 and a strobe

signal CB2.. The remaining three signals CBl1, CAl and CA2 are optionally

available. CAl of D13 is a sensor for the UP/DOWN signal.

Table 1: Counter mode

P17 P16 P15 P14 Cl c2

0 0 0 0 AF COUNT AF COUNT

0 0 0 1 IF COUNT IF COUNT

0 0 1 0 1 1

0 0 1 1 1 1

0 1 0 0 0 AF COUNT

0 1 0 1 0 AF COUNT

0 1 1 0 0 1

0 1 1 1 0 1

1 0 0 0 AF COUNT O

1 0 0 1 IF COUNT O

1 0 1 0 1 0

1 0 1 1 1 0

1 1 X X 0 0

- fd 2
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Table 2: Address plan

Device Hex addresses

D13 (PIA) 100-103

D15 (timer) 200-207

D14 (PIA) 400-403

D17 (ADU) 800-803

D12 (RAM) 1000-2FFF

SP1 (EPROM) . 3000-7FFF

SPO (EPROM) 8000-FFFF

~Fodd ¥
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