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GENERAL INFORMATION DSTD-777

SECTION 1

1.0 GENERAL INFORMATION

1.1 Introduction

The DSTD=-777 is a high resolution graphics controller card. It is
produced in two forms. The DSTD-777A supports the cclor mode with
a dot resolution of up to 640 by 480 interlaced. In color mode
the card will also support an eight level monochromatic display
format. The DSTD-777B supports the monochromatic mode with a dot
resolution of up to 1024 by 768 interlaced. The DSTD-777 is
designed around the powerful NEC-7220 graphics processor chip
which performs high level graphic operations such as vector
drawing, arcs and circles, rectangular drawing and rectangular
fill.

1.2 DSTD Series General Description

The dy-4 DSTD Series of STD-BUS compatible products was designed
to satisfy the need for high performance microcomputer modules
that could be quickly and inexpensively integrated into a variety
of end-user applications. The popular STD-BUS motherboard
interconnect system concept provides expanhdability as needs
change., Support by numerous manufacturers provides the user with
a choice from scores of compatible products.

The modules are a compact 4,5 x 6.5 inches (11.4 X 16.5 em) which
provides for system partitioning by function, i.e. CPU, Memory.,
I/0, etc, dy=-4 SYSTEMS has been able to combine most popular
functions on single cards to reduce system card count and cost,

1.3 DSTD-777 Features
* 640 by U480 interlaced coler dot resolution (DSTD-T77A).
* 1024 by 768 interlaced moncchromatic dot resclution.
(DSTD-777B)
* Powerful NEC~7220 graphics processor chip
* Separate sync, composite sync or composite sync on

green optiocns
* Supports TTL Light Pen

¥ NEC 7220 DMA operation supported in both hardware and
software modes

* External sync option
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FIGURE 1 - 1

DSTD-777 HIGH RESOLUTION GRAPHICS CONTROLLER
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SECTION 2

2.0 FUNCTIONAL DESCRIPTION

2.1 Introduction

The DSTD-777 1is a high resolution graphics controller card
designed to handle both monochromatic and color modes of
operation, The card is designed to handle two display formats.
The DSTD-777A supports both color and eight level monochromatic
formats with a dot resolution of up to 640 by 480 interlaced.
The DSTD-777B supports high resolution monochromatic formats with
a dot resoluticn of wup to 1024 by 768 interlaced.

The mode of operation is selected by installing the appropriate
pixel clock oscillator, option jumpers and PAL micro code
sequencer decoder chip set which determines the way the on-board
memory 1is accessed.

The DSTD-777 is designed around the powerful NEC-7220 graphics
processor chip.

2.2 Block Diagram Description

The block diagram for the DSTD=777 is shown in figure 2 - 1, The
following paragraphs discuss the functions of the various blocks.

2.2.1 STD BUS Interface

The interface logic inecludes all the buffers for the address,
data and contrel signals, ensuring that the card represents only
one TTL lcocad to the bus.

2.2.2 Video Clock Generator

The DSTD=-777 derives its timing from one of two scurces, on-board
oy a crystal controlled oscillator or some external device,

In the external mede of operation the pixel eclcocek and VSYNC (the
monitor's vertical syne signzl) are supplied from an external
device. This mode is used when combining two video signals. The
VSYNC signal, in this mode, 1is used by the VDL to synchronize its
timing to the external device.

In both cases the pixel clock 1s divided down to form
intermediate timing signals and the word clock which is used to
contrel the loading of the output shift registers and by the NEC
chip to generate the monitor Hsync signal.
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The pixel clock frequency is selected, taking into account the
operation of the NEC=7220 controller, to give the desired display
format. Having selected the clock freqency the NEC-T220 is then
programmed to get the regquired Horizontal sync waveforms and, in
internal mode, the required Vertical sync waveforms.

The standard clock frequency for a 1024 by 768 monochromatic
display is 31.22MHz. The standard clock frequency for a 640 by
480 color or monochromatic display is 14.318MHz

Consult the factory for information on non-standard display
format timing.

2.2.3 NEC-7220 Graphics Controller

The DSTD=777 is designed around the NEC-7220 graphics display
controller. The GDC supplies the sync signals required by the
video monitor (HSYHNC and V3YNC), video memory addresses, video
blanking and some memory control signals used to read and write
data into the display RAM.

On power-up or following a system reset the display 1is
automatically blanked. The GDC is initialized by the
microprocessor. The display is then enabled by reading any of the
GDC registers. The GDC can now accept high level commands from
the microprocessor and perform the commmands returning status or
data depending on the command.

The GDC also supports a light pen input.

For a detailed explanation of the GDC refer to the NEC=-7220
Programming Guide Handbook available from the factory. Section 4
of this manual includes some programming examples for the
standard display formats.

2.2.4 Display Ram and Output Registers

The DSTD-777 has 128 kilobytes of display memory arranged to
feed three sets of output shift registers in color and eight
level monochrome mode or one set of registers in high resolution
monochromatic mode, The shift register control signals are
generated by a micro-coded segquencer,

2.2.5 Video Qutput Drivers

The output of the video shift registers feed three high speed,
high current drivers. The drivers are powered by an "analog®
power supply derived on-board from the +12 supply. This analog
power supply provides a clean video signal.
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The video output driver circuitry supports the three display
formats:

1) coler with three separate drivers (Red, Blue and Green)

2) eight level monochrome with the three drivers combined
into one video output,

3) two level (on/off) high resclution where only one video
driver is used.

Jumper blocks JB2 and JB3 are used to configure the output stage

(refer to Section 3.4). The output stage also includes three
potentiometers to set and fine tune the display.

The video output circuitry alse allows a composite sync signal

to be mixed into one of the outputs. In color mode this output is

typically the 'green' gun., thus providng the 'sync on green'

option.

Table 2-1 shows the pinout for the video output cable connector,
TABLE 2 - 1

Video Output Connector J2

Pin Number Description
1 Ground
2 Output Driver, High Res. output or Green
3 Ground
4 Composite Syne or Horizontal Sync
5 Ground
9 Vertical Sync Input or Cutput
7 Ground
8 Qutput Driver 2 Blue
9 Ground
10 Qutput Driver 3 Red
11 Ground
12 External Pixel Clocck
13 +5
14 Light Pen Input (TTL)
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FIGURE 2 - 1

DSTD-777 BLOCK DIAGRAM
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SECTION 3

3.0 USER SELECTABLE OPTIONS

3.1 Introduction

The following sections discuss the user selectable or user
programmable options. This manual concentrates on the hardware
selectable opticns with only a brief discussion of the system and
software options.

3.2 Display Mode Selection

The DSTD-777 can be operated in cne of two display modes, namely
monochromatic mode or color and eight level mode. The mode is
selected by installing the appropriate micro sequencer PALs (U40
and U41) and by setting up jumper block JB7.

Use the PAL set labelled"490xxxA"™ and install a jumper between
JB7-1 and JB7-2 for color or eight level monochromatic
operation (640 x 480).

Use the PAL set labelled "490xxxB"™ and install a jumper between
JB7-2 and JB7-3 for menochromatic operation (1024 x 768).

3.3 Card Address Selection (JB1)

The DSTD-777 occupies 4 I/0 ports. These I/0 ports are positioned
using Jumper Bleck JB1. Shunting adjacent pins creates a low
logic level {(a '0'), leaving a pair open creates a high logic
level (a '1'). These bit values are compared with the lower 8
bits of the address bus. When the two match, the card contrel
registers may be written to and read from. An example is shown
in Table 3~1.

TABLE 3 - 1

Card Address Selection JB1

1A 0---0 1B <-- compares with address bit 2
2A C==-0 2B <~- compares with address bit 3
3A o o 3B (-~ compares with address bit 4
4a o o 4B <-- compares with address bit 5
54 0==-0 5B <-- compares with address bit 6
64 ¢--—=0 6B <=-= compares with address bit 7

OPEN = 11

SHORTED = 'G!

FACTORY SETTING 30H, as shown
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3.4 OQutput Driver Configuration
The video output drivers are configured using JB2 and JB3
{refer to the schematic in Appendix D of this manual)., There are
three basic configurations.

1) color with three separate drivers (Red, Blue and Green)

2) eight level monochrome with the three drivers combined
into one video output.

3) two level (on/e¢ff) high resolution where only one video
driver is used.

The output driver circuitry also includes a transistor connected
in an emitter fcllower configuration for adding the signals and
driving output 1.
3.4.1 Color
In color mode the three cutput drivers are used, The jumpering
depends on whether the "composite sync on green'" option 1is
required,
Separate 3ync Composite Sync on Green
JB3-2 to JB3-1 JB3-2 to JB3-3
JB2-3A to JB2-3B
JB2-4A to JB2-4B

The output levels are adjusted wusing the three potentiometers
R4, R8 and R12

R4 Green
RB Blue
R12 Red
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3.4.2 Eight Level Monochrome

In eight level monochromatic mode the three output drivers are
used. The jumpering depends on whether the "composite sync”
option is required,

Separate Sync Composite Sync
JB2-1A to JB2-1B JB2-1A to JB2-1B
JBZ2-2A to JB2-2B JB2-2A to JB2-2B
JB3-2 to JB3-3 JB3-2 to JB3-3
JB2-3A to JB2-3B JB2-3A to JB2-3B

JB2-4A to JB2-4B

The ocutput levels are adjusted wusing the three potentiometers
R4, R8 and R12 to give the desired gray levels

R4 Half Tone

R8 Quarter Tcne

R12 Eighth Tone
3.4.3 High Resolution Moncchrome

In high resolution monochrcme mode only cne of the three output
drivers is used, driver 1. The jumpering depends on whether the
"eomposite sync" option is required.
Separate Sync Compecsite Sync
JB3=-2 to JB3-1 JB3~2 to JB3-3
JB2-3A to JB2-3B
JBZ2-4A to JB2-4B

The potentiometer R4 can be used to adjust the video output
level.
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3.5 Video Sync Modes

The DSTD~777 supports several video sync options including an
external sync option which allows the video output of the bcard
to be combined with other videc sources.

In the external or slave mode the DSTD=777 receives 1its pixel
clock and a TTL Vertical Sync signal from the external device.
The pixel clock is used to generate the cards basic timing and
the Vertical Sync signal is used by GDC to "lock" tc the
external device's video sync. To select external or slave mode
remove jumper JBY and install a jumper between JB6-2 and JB6-1.

In internal or master mode, the DSTD-777 derives its pixel clock
from an on-board crystal controlled oscillator and the GDC
generates its own Horizontal Sync and Vertical Syne signals. To
select internal or master mode install JBU and connect JB6-2 to
JB6=-3.

Also within the master mode it is possible to select composite
syne (horizontal and vertical sync signals are OR'd together) or
separate sync modes. This is done using JBS., JB5 is installed to
select composite sync mode and not installed to select separate
sync mode.

3.6 DMA Mode

The DS3STD=777 provides the option to use an external DMA
contrcller to increase the transfer rate of data to and from the
VDC chip. This feature is typically used with the DSTD-711
(Floppy Disk Controller with 64 kilobyte of RAM). Both the DSTD-
777 and the DSTD-711 are designed to allow the DRQ line of the
VDC to be connected to the RDY line of the DMA chip on the DSTD-
711 such that the DMA chip on the DSTD-711 can be used to
contrel data transfers to the VDC when it is not being used for
disk I/C. This "connection uses Pin 35 of the STD bus backplane,
a signal normally assigned to IOEXP., To enable this option
install jumper JBS.

3.7 DMA Priority Chain (JB9?)

The STD-Z80 BUS was not originally designed to accommodate more
than one DMA device. A problem could exist when two DMA
controllers attempted to access the bus at the same time., dy-4
SYSTEMS has developed a technique whereby multiple DMA devices
can operate in a prioritized fashion similar te the existing
interrupt priority chain provided on the 5TD BUS.

dy-4 SYSTEMS backplanes incorporate a DMA priority daisy chain
using the /BUSAK and /STATUS O signal lines (pins 41 and 40
respectively.) Effectively, the DMA device closest to the pro-
cessor will get control of the bus if two or more are competing
for it pcecause it will receive the bus acknowledge signal, pre=-
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venting those cards further away from the processor from sensing
it. If that card did not request the bus, the /BUSAK flcws
threcugh to be recognized by the next nighest DMA device.

Jumper blocck JB9 of the DSTD«777 allows this signal chain to be
carried forward by shunting traces 40 and 41 c¢cn the bus., If not
used with a dy-4 SYSTEMS backplane, thnis Jjumper block should be
left open.

Note that even when the DSTD-777 is used in hardware DMA mode
with the DSTD-711 it does not generate bus requests itseif.
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SECTION 4
3,0 SPECIFICATIONS
4.1 Electrical Specifications
4,1.1 Maximum System Clock
DSTD=-777 4,0MHz + 0.05%
4.1.2 STD BUS Interface
Bus Inputs: One T7T4LS load max.

24 mA min. @ VoL = 0.3 Volts

Bus Outputs: IoL
I 15 mA min. @ Vgoy = 2.4 Volts

CH

4.,1,3 Operating Temperature
0 Degrees C to 50 Degrees C
95% humidity non-condensing
4.1.4 Power Supply Requirements
D3TD=-777 5V +/- 5% @& 1.8A max
12V +/- 5% @ 100mA max

4,2 Mechanical Specifications

4.2.1 Card Dimensions

4,50 in. (11.43 cm.) wide by 6.50 in. {16.51 cm)
long

0.48 in, (1.22 cm.) maximum height
0.062in.(0.16 cm.)printedcircuitboard
thickness

4.2.2 STD Bus Edge Connector

56 pin Dual Readout; 0.125 in. centers
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Mating Connector

Viking 3VH28/1CES (printed circuit)
Viking 3VH28/1CND5 (wire wrap)
Viking 3VH28/1CN5 {solder lug)

4.3 Software Specifications

I/0 Map

base + O R/W GDC Status Reg, GDC parameter FIFO write
base + 1 R/W GDC FIFO Read, GDC command FIFO write
base + 2 R/0 bit 0 active Hi: DRQ from GDC

this bit is read by S/W to determine when the
GDC is ready for the next DMA access.

base + 3 R/W DMA to/from GDC

Video Memory

There are 64K words of video memory on the D3TD-777.

Address 0 bit 0 corresponds tc the top left corner of the screen.
A 'one' written into video memory will cause a pixel to turn off,
and a 'zero!' in video memory will cause a pixel to turn on.

For the DSTD=-777A the 64K words are arranged as 3 pages; each
page is 20480K words long. Page 0 is Red; Page 1 is green and
Page 2 is blue. Hence to set the top left pixel to plue, address
0 bit O is set to ‘one'; address 20480 bit 0 is set to 'one' and
address 40560 bit 0 is set to 'zero'.

For the DSTD-777B there is only cne page of video memory. Address
0 bit 0 is in the top left corner and Address 49131 pbit 15 is the
pixel at the bottom right corner.
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SECTION 5
5.0 FACTORY NOTICES
5.1 FACTORY REPAIR SERVICE

In the event that difficulty is encountered with this unit, it
may be returned directly to dy~4 for repair. This service will
be provided free of charge if the unit is returned within the
warranty period. However, units which have been modified or
abused in any way will not be accepted for service, or will be
repaired at the owner's expense,

When returning a circuit board, place it inside the conductive
plastic bag in which it was delivered to protect the MOS devices
from electrostatic discharge. THE CIRCUIT BOARD MUST NEVER BE
PLACED IN CONTACT WITH STYROFOAM MATERIAL. Enclose a letter
containing the following information:

Name, address and phone number of purchaser
Date and place of purchase
Brief description of the difficulty

Mail a copy of this letter SEPARATELY to the closest office:

dy-4 SYSTEMS INC. dy-4 SYSTEMS INC.
888Lady Ellen Place -0r- 3582Dbubarry Rd.
Ottawa, Ontario Indianapolis, IN 46226

K1Z 5M1,. Canada

Securely package and mail the circuit board, prepaid and insured,
to the same address,

5.2 LIMITED WARRANTY

dy-4 warrants this product against defective materials and
workmanship for a period of one year from date of purchase. This
warranty does not apply to any product that has been subjected to
misuse, accident, or improper installation, application. or oper=-
ation, nor does it apply to any product that has been repaired or
altered by other than our authorized factory representative.

There are no warranties which extend beyond those herein
specifically given,

NOTICE
The antistatic bag is provided for shipment of dy-4 products to

prevent damage to the components due to electrostatic discharge.
Failure to use this bag in shipment will VOID the warranty.
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A - 1

APPENDIX A

OPTION JUMPER SUMMARY

Optional Jumper Blocks

The DSTD-777 has the fcllowing jumpers.

JB1
JB2
JB3
JBH
JB5
JB6
JB7
JB8

JB9

A =2

Card Address Selection

Qutput Driver Configuraticn Block
OQutput Driver 1 Configuration
On-board Pixel Clock Source
Separate/Composite Synce 3elect
Vertical Sync Source Selection
RAM Timing Selecticn

External DMA Chip Option

DMA Chain Option

Card Address Selectjion (JB1)

This jumper block sets the module's [/0 address port.

A1 to A8

B1
B2
B3
B4
B85
B6

1 2 3 4 5 6

P g g0 e 00

A ; é o o é é
Ground

Address Bit
Address Bit
Address Bit
Address Bit
Address Bit
Address Bit

=IO W
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A~ 3 Output Driver Configuration Blank (JB2)
DSTD=777A (Color) DSTD-777A (B/w) 5522;;73{1;3/“’
e€parate syne
W/separate sync W/sep y on videg
A B A B AoB
1 o 0 1 Gaeag 1 Qemcg
2 o o) 2 O===p 2 Bemup
3 o) 3 Cewmap 3 Qe-cp
4 o o} 4 o 0 L - PUP
DSTD-???A (Colopr) DSTD-7778 D3TD-7778
w/syne on Ereen W/Separate Syne w/cenp Syne
on videop
A B A B A B
1 o o 1 o Q T o o}
2 o o 2 o 0 2 o o)
3 O=wwq 3 ¢ o) 3 Ome—p
4 o-vap 4 o 0 4 geasp
Pin TA.2A.3A.MA O/P of Green Driver, SUmming rode for video
Duffep
1B O/P orf Red Drivep
2B O/F or Blue Driver
3B I/P of Video Buffepr
4B C/P of Composite Syne Drivep
A -y Outpuyt Driver Configuration (JB3)
Configuration A Configuration B
1 o 1 o
]
2 o 2 o
]
3 o 3 o
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Set Configuraticn 4 for

. DSTD-7774A Colour
DSTD=-777B w/separate sync

Set Configuration B for

D3TD-777A B/W w/separate sync

DSTD-777A B/W w/composite sync on video
DSTD-777A Colour w/sync on green
DSTD-777B w/composite syne on video

Pin 1 0/P of Green Driver
2 Pin 2 of J2
3 0/P of Video Buffer

A -5 On-board Pixel Clock Source (JBi4)

1 o}
i

2 o}

Pin 1 pin 12 of J2 and pixel clock of DSTD=-777
2 buffered pixel clock

. A -6 Separate / Composite Syne 3Select (JB5)
Composite 3ync Separate Sync

A o] A 0

B 0 B 0

Pin A Set H syne

Pin B gnd.

A -7 Vertical Sync Source Selection (JB6)
Extend Sync Mode Master Sync Mcde

1 o 1 ¢
]

g 0 2 ©

3 © 3 o0

Pin Vsyne from NEC chip
Pin & of J2

Buffered Vsync

Wy —
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A -8 RAM Timing Selection (JBT7)
DSTD-7774A DSTD=-777B
1 ? 1 o
2 é 2 ?
3 o 3 é
Pin 1 PCLK
2 Clock for ROWSEL
3 PCLK/2
A -9 External DMA Chip Option (JB8)
A B
o] o
Pin A Pin 35 of 3TD backplane
Pin B Buffered Output of DRQ of GDC
A - 10 DMA Chain Option (JBD) .

This jumper should be installed only when the card is used in a
dy-4 SYSTEMS backplane.

BUSAK (pin 40)

Q =-=-0

BAO (pin 41)
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STD-Z80 BUS PIN OUT AND DESCRIPTION

BUS MNEMONIC DESCRIPTION

] 5V 5Vde system power

2 5V 5Vdc system power

3 GND Ground - System signal greund and

DC return
4 GND Greound - System signal ground and
BC return

5 -5V -5Vde system power

6 -5V -5Vde system power

7 D3

8 D7

9 D2 Data Bus (Tri-state, input/cutput
10 D6 active high). DO-D7 constitute an
11 D1 B-bit bidirectional data bus. The
12 D5 data bus 1s used for data exchange
13 DO with memory and I1/0 devices

14 DY

15 A7

16 Al

17 A6 Address Bus (Tri-state, output,
18 Al active high).
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19 A5 AO=A15 make up a 16-bit zddress bus
20 A13 The address bus provides the
21 A4 address for memory (up to 65K
22 At2 bytes) data exchanges and for 1/0
23 A3 device data exchanges. I1/0
24 A1 addressing uses the lower 8 address
25 AZ bits to allow the user to directly
26 A10 select up to 256 input or 256
27 A1 cutput ports. A0 is the least
28 AS signficant address bit. During
29 AQ refresh time, the lower 7 Dbits
30 AB contain a valid refresh address for

dynamic memories in the system.

31 /WR Memory Write (Tri-state, output,
active low). /WR indicates that
the CPU data bus holds valid data
to be stored in the addressed
memory or [/0 device.

32 /RD Memory Read (Tri-state, output,
active low). /RD indicates that the
CPU wants to read data frem memory
or an 1/0 device, The addressed
I/0 device or memory should use
this signal to gate data onto the
CPU data bus,

33 /IORQ Input/Output Request (Tri-«state,
output, active low). The /ICRQ
signal indicates that the lower
half of the address bus holds a
valid I/0 address for an 1/0 read
or write operation. An /ICRQ sig-
nal is also generated with an /M1
signal when an interrupt is being
acknowledged to indicate than an
interrupt response vector can be
placed on the data bus. Interrupt
Acknowledge operations occur during
/M1 time, while I/0 cperations
never occur during /M1 time.

34 /MEMRQ Memory Request (Tri-State output,
active low). The /MEMRQ signal
indicates that the address bus
holds a vzlid address for a memory
read or write operation,

35 /LOEXP 1/0 expansion, not used on dy-4&
Systems DSTD,




STD-Z80 BUS PIN OUT

36 /HEMEX
37 /REFRESH
38 /DEBUG
39 /M1

49 STATUS O
41 /BUSAK

Memory expansioh, not used on
dy«~4 Systems DSTD cards.

/REFRESH (Tri-state, ocutput, active
low). /REFRESH indicates that the
lower 7 bits of the address bus
contain a refresh address for dyna-
mic memcries and the /MEMRQ signal
should be used to perform a refresh
cycle for all dynamic RAM3 in the
system, During the refresh cycle
A7 is a logic zero and the upper 8
bits of the address bus contains
the 1 register.

/DEBUG (Input) used in conjunction
with DDT-80 coperating system and
the MDX Single Step card for jimple-
menting a hardware single step.
When pulled low, the /DEBUG line
will set a latch that will force
the upper three address lines to a
logic 1. To reset this latch, an
I/0 operaticn must be performed.

Machine Cycle One (Tri-state, out-
put, active low). /M1 indicates
that the current machine cycle 1is
in the opcode fetch cycle of an
instruction. Note that dauring the
executicn of a 2-byte opcodes. /M1
will be generated as each opcode 1s
fetched. These twe-byte cp-codes
always begin with a CBH, DDH, EDH
or FDH, /M1 alsoc cccurs with /IORQ
Lo indicate an interrupt
acknowledge cycle.

DMA priority chain input.

Bus Acknowledge {(Qutput, active
low). Bus Acknowledge is used to
indicate to the regquesting device
that the CPU azddress bus, data bus,
and contrel bus signals have teen
set to their high impedance state
and the external device can now
control the bus,
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42 /BUSRQ
43 /INTAK
4y /INTRQ
45 /WAITRQ

Bus BRequest (Input, active low).
The /BUSRQ signal is used to re-
quest the CPU address bus, data
bus, and control signal bus to go
to a high impedance state so that
other devices c¢an controcl those
buses. When /BUSRQ is activated,
the CPU will set these buses to a
high impedance state as soon as the
Current CPU machine cycle is termi-
nated, and the Bus Acknowledge
(/BUSAK) signal 1s activated.

Interrupt Acknowledge (Tri-state
output, active low), The /INTAK
signal indicates that an interrupt
acknowledge cycle is in progress,
and the interrupting device should
place its response vector on the
data bus.

Interrupt Request (Input, active
low). The Interrupt Request 3Signal
is generated by I/0 devices. A
request will be honored at the end
of the current instruction if the
internal software controlled inter-
rupt enabtle flip-flop (IFF) 1is
enabled and if the /BUSRQ signal 1is
not active. When the CPU accepts
the interrupt, an acknowledge sig-
nal (/I0RQ during an /M1) is sent
out at the beginning of the next
instruetion cycle.

WAIT REQUEST (Input, active low).
Wait request indicates to the CPU
that the addressed memory or I1/0
devices are not ready for a data
transfer. The CPU continues to
enter wait states for as long as
this signal is active, The signal
allows memory or I/0 devices of any
speed to be synchronized toc the
CrU.
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L6

47

48

50

51

/NMIRQ

/SYSRESET

/PBRESET

/CLOCK

CNTRL

PCO

MNon=-Maskable Interrupt request (In-

put, negative edge triggered). The
Non=-Maskable Interrupt request has
a high priority than /INTRQ and is
always recognized at the end of the
current instruction, independent of
the status of the interrupt enable
flip~-flop. /NMIRQ automatically
forces the CPU to restart to loca-
tion 0066H. The program counter is
automatically saved in the external
stack so that the user can return
to the progranm that Wwas
interrupted. Note that continuous
WAIT cycle can prevent the current
instruction from ending, and that a
/BUSRQ will over-ride a /NMIRQ.

System Reset (Output, active low).
The System Reset line indicates
that a reset has been generated
from either an external reset or
the power-on reset circuit. The
system reset will occur only once
per reset request and will be ap~-
proximately 2 microseconds in dura-
tion. The system reset will alsc
force the CPU pregram counter to
zero, disable interrupts, set the I
register to OCH, set the R register
to OOH and set Interrupt Mode 0.

Pushbutton Reset (Input, active
low)l. The Pushbutton reset will
generate a debtounced system reset,

Processor Clock {(Output, active
low)., Single phase system clcck.

Auxiliary Timing

Priority Chain Qutput (Cutput.
active high.,) This signal is used
to form a pricrity interrupt daisy
chain when more than cne interrupt
driven device 1s being used. A
high level on this pin Indicates
that no cother devices of higher
priority are being serviced by a
CPU interrupt service routine.



STD-Z80 BUS PIN OUT

52 PCI Priority Chain In (Input, active
high). This signal is used to form
a pricrity interrupt daisy chain
when more than one interrupt driven
device is being used. A high level
on this pin indicates that no other
devices of higher priority are
being serviced by a CPU interrupt
service routine.

53 AUX GND Auxiliary Ground (Bussed)}

54 AUX GND Auxiliary Ground (Bussed)

55 +12V +12Vde system power

56 -12v -12V¥de system power

NCTES:

1. The reference to input and output of a given signal is

made with respect to the CPU module.

B - 6
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APPENDIX C

DSTD 777A PARTS LIST

DY4PART  aTY DESERIPTION DESIGNATION
012074 f 21874 TTL-LS i34

PTRIRMA | DAL8144 TTL-L8 1535

PTO12188 3 7415168 TTL-LS U101, 029
PT012245 1 7418245 TTL-LS 437

PTO12783 | 7415283 TTL-iS u12

PTOI2373 1 745373 TIL-LS 430

PT012374 4 74L§374 TTL-15 117,018,127 ,128
PTOI2482 1 7418482 TTL-LS u3g

PTOI12005 1 74805 TTL-S 42

PT013074___ 2 74574 TIL<G U32,U33

PT013163 I 746143 TTL-S U34

PTOI3299 1 746299 TTL-S I

PTOISN42 | NEC 72200-2 y31

PT014004 3 053448 INTERFACE U2,011 .U20
PT022000 | 78MOSVL VOLTAGE REGULATTR, T0-39 PACKAGE 22

FI031004 14 414d-15 64K RAM, 150 ps., 44K X 1 U3-U3,U13-U14,U21-u24
PT036002 | PALIALS U39

PT034003 1 PAL1AS 440

PT036004 1 PALLARS g

PT041101 3 1/d WATT, 100 OPM, 4 RESISTOR RI,R2.R7

PT041102 1 1/4 WATT, 1K OPM, 5% RESISTOR R18

PT041151 5 1,4 YATT, 150 OWM, 5% RESISTOR 73 .36.710.813,814
PT041470 3 1,4 WATT, 47 ORM, 5% RESISTOR R1S.R14,R17
57042040 3 33848-1-501 500 MY POTENTIMETER R4 RS Q12
PT04301& {10 PIN, 9 RESISTOR, 1K OHM. SIP RESISTOR NETWORK N

PT0S3000 3 TAGICMZS, 10uf 25y TANTALUM CAPACITCR £3.04,028
PTOS7000 23 . 1u¢ 4N.(.2 LD, SP.)iR67104M.POLYESTER FILM CAPACITOR £1,02 05077079011
PTOAT001 | 22224 TRANSISTOR o

PTIZIRI? 1 Kii14% 14.31818 NHZ CRYSTAL OSCILLATOR Ut

PT111072 1 5208-! CARD EJECTOR WITH PINS

PTA11091 1 32018 SEATSINK (AAUI0) OR 204CE (WAKEFIELD) 02

PT123003 1 CHDAQ40WIE 40 DBIN DOUBLE R0 HEADER JR1, B2

PT122004 | CHG4934415 34 PIN SINGLE ROW HEADER JB3-JB9

PTI23004 ¢ 27514-3 14 1N RIGHT ANGLE CONNECTOR (AP ONLY) J2

PTI24014 15 $40358-3 18 PIN [.C. SOCKET 3-8 13-18,21-28
PT125020 3 440464-3 20 PIN 1.0, SOCKET 39 L0 Ldy
ST124040 | 4d40379-3 40 BIN 1.0, SOCKET 1

PT349001 1 DSTD 777 DY0Q490-H-a1-141

PT711034 | 777 MANUAL
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APPENDIX C

DSTD 777B PARTS LIST

DY4PART  GTY DESCRIPTION DESIGNATION
PT012074 1 741574 TIL-LS 438

PTOI2(44 | 7415144 TTL-LS 435

PT012245 1 745245 TTL-LS u37

PT012283 1 7415283 TTL-iS u12

PT012373 | 745373 TTL-LS u3g

PTD12374 4 7415374 TTL-LS Uf7,418,127,428
PT012682 | 2415482 TTL-LS u38

PT013005 1 74§05 TTL-S v42

PT013074 2 74874 TTL-S 032,133

PI013143 1 248143 TIL-S 134

PT013299 1 748299 TIL-S U9

PTNIS006 1 7220A LSI  (CERAMIC ONLY AVAILABLE) U3

PT014004 3 0S3648 INTERFACE U211 120
FT022000 1 7BMOSVL VOLTAGE REGULATOR, T0-39 PACKAGE 12

PT031004 14 4164-15 4K RAM, 150 ns., 64K X 1 U3-UB, Y13-U14, U21-U26
PTOZ4M2  §  PaLidg 039

FT034003 1 PAL14RE U4

PT036004 ! PALI4RE yat

PT041101 3 1/4 WATT, 100 OHM, 3% RESISTOR RI,R2,R7
PT041102 1 1/4 WATT, 1K OHM, S/ RESISTOR R18

PTO41151 5  1/4 WATT, 150 O, ¢ RESISTOR R3,Ré.R10,RIZ.R14
PT041470 3 1/4 UATT, 47 OMM. 5 RESISTOR RIS RIS.R17
BT042040 3 3386B-1-501 500 OHY POTENTIMETER R4,R8,R12
PT043016__ 1 10 PIM, 9 RESISTOR, 1X OHd, SIP RESISTOR NETWORK A1

PTOSH000 2 TAGIOM2S, 10uf, 25V TANTALUM CAPACITIR £3.04.028
PT039000 28 .1uf 43, (,2 LD, SP.){RA7I0AN.POLYESTER F1iM CAPACITOR C1,C2,05-027,(29-C31
PT041001 1 N22224 TRANSISTOR 0

PTI101013 | LOCO IT 31.22 MMZ CRYSTAL OSCILLATOR ut

PTI11073 1 82081 CARD EJECTOR WITH PINS

PTI11091 | 3201B HEATSINK (AWID) OR 204CB (WAKEFIELD) 12

PTI22003 | CHDS94UMIS 40 PIN DOUBLE ROW HESOER JEt, 162

PT122004 | (HS493GWIS 34 PIN SINGLE RQW HEADER J83-489

PT123009 1 8751¢-3 14 PIN RIGHT ANGLE CONNECTOR (AP ONLY) 12

PT124014 14  490358-3 14 PIN 1.C. SOCKET U3-3,13-14,31-24
PT125020 3 540464-3 20 PIN 1.C, SOCKET U39, U40. 041
PTI26040 |  $40379-3 40 PIN I.C. SOCKET ya1

PT249001 | DSTD 777 DY00450-H—A1-1Wl

PT711624 | 777 MANUAL
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