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REVISION

This revision of the DSTD-101 manual also includes a change to
the functionality and layout of the card itself. The following
describes the change from revision 2 of the PCB to revisiocn 3.

The change is in the memory socket configuration jumper blocks,
JS5, J7, J8, J10 and J11. Revision 3 of the DSTD-103 supports 8K x
8 pseudo static RAMs., It alsc fixes a design bug in 2764
configurations Section 3-3 and Appendix A-3 show the new jumper
bleock layouts.

The on-poard memory disable option 1is described in this revisicn.
It was previously an undocumented option and is available on all
revisions of the board.
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GENERAL INFORMATION DSTD-101
SECTION 1
1.0 GENERAL INFORMATION

1.1 Introduction

The dy-4 SYSTEMS DSTD-101 CPU, Figure 1-1, is a Z80 based
microcomputer board., It features five 28 pin memory sockets
capable of accepting any combinations of pin compatible RAM, ROM
or EPROM, Additionally, it provides a 4-channel counter/timer
which 1is accessible both internally through scftware and
externally for zero-count output and trigger control. It also
provides two 8 bit parallel ports with either totem pole or open
collector drivers. The ports may be individually strapped as
either input or, cutput; transparent or latched. On-board memory
can be disabled under software control. This means that the DSTD-
101 can be used in systems requiring boot PROMs as well as a full
64K bytes of RAM,

1.2 DSTD Series General Description

The DSTD series was designed to satisfy the need for low cost QEM
micerocomputer modules., The DSTD-Z80 BUS uses a mother board
interconnect system concept. The modules for the STD=-Z80 BUS are
a compact 4.5 x 6.5 inches which provides for system partitioning
by function, e.g. CPU, Memory, I/0, etec., This smaller module size
makes system packaging easier, while increasing MOS-L3SI densities
provide high functicnality per module.

1.3 DSTD-101 CPU Features
% Utilizes the powerful Z80 microprocessor.

* Provides five 28-pin sockets which may be strapped to accept
any combination of the fellowing industry-standard memory

devices:
EPROM STATIC RAM ROM
2758 (1Kx8) 4118 (1Kx8) MK34000 (2Kx8)
2759 (1Kx8)
2716 (2Kx8) 4801 (1Kx8)
2732 (4Kx8) 4802 (2Kx8)

2764 (BKx8) 2186 (8Kx8)
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® Bi~-directional address, data and control busses to permit .
external DMA.

¥ Four cascadable counter/timer channels, both hardware and
software accessible,

*# Two 8-bit parallel ports, both strappable for either input
or output.

* On-board memory can be disabled under software control ( see
the restrictions discussed in sections 2.2.9 and 3.2.3.)

* Fully buffered signals for system expandability.

* Selectable reset address to either O0000H or EOQOQOH.

¥ Selectable Wait State generator, for memory devices on all
M1 ecycles or all MEMRQcecycles or all INTAK cycles or on-

board memory cycles only.

* Compatible with MDX-SST for single step operation during
debugging.

¥ 4 MHz version available.

¥ Single +5 Volt supply.

* STD-Z80 BUS compatible.
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FUNCTIONAL HARDWARE DESCRIPTION DSTD-101
SECTION 2
2.0 FUNCTIONAL HARDWARE DESCRIPTION

2.1 Introductiocn

The DSTD-101 utilizes a 280 microprocessor as the system
controller. It features five 28-pin memory sockets. The user can
pocpulate the module with any combination of designated ROM, RAM
and EPROM. Address decoding allows the user to configure the
memory on any 8K boundary of the 64K memory map. &4 PAL decoder is
supplied which will allow the user to choose one of two popular
memory configurations or, if desired, the user may implement
other mixtures of memory devices simply by programming the PAL
accordingly.

A H-channel counter/timer circuit is included on-board for
software controlled counting and timing functions. The CTC
Trigger inputs and Zero Count ocutputs are buffered and brought
out to a connector for external access, In addition, an on-board
Strapping option makes it possible to cascade the four CTC
channels for long count sequences.

The DSTD-101 has two 8-bit parallel ports, Each port can be
configured as either an input or output. The ports may be either
Totem Pole/Open Collector, Inverting/Non-Inverting, Latched or
Transparent.

A strapping option alleows the user to select a reset address of
either 000OH or ECOOH. The EOQOOH option is required for use of
standard software and hardware products including dy-4 SYSTEMS
Monitor and CP/M operating system disk boot proms. These products
also require strapping on-board RAM to reside at Location FCOO
through FFFFH.

A 4MHz version of DSTD-101 is also available,

2.2 Block Diagram Description

Figure 2-~1 is a Block Diagram illustrating the flow of system
address, data and control signals on DSTD-101. The following
paragraphs describe the function of each of the major blocks.

2.2.1 CPU

The Z80 CPU is the system controller. It fetches, decodes and
executes instructions from memory and generates the necessary
address and control signals to co-ordinate data flow between the
CPU and memory, or between the CPU and system I/0 system,
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2.2.2 Clock Generator

Th D3STD=101 uses a crystal-controlled oscillator to generate the
basic clock signals necessary for sequencing and synchronizing
all CPU operticns, The divide-by-2 clcck ensures a 50% duty
cycle. The system clock frequency is 2.5 MHz for the D3TD-101-2.5
and 4,0 MHz for the DSTD-101-4,0. An inverted clock 1is applied to
the system bus for use by other modules. An active pullup circuit
ensures proper clock levels,

2.2.3 CTC (Counter/Circuit)

The Counter/Timer Circuit (MX3882/Z80-CTC) provides four
independent, programmable channels for either software or
hardware controlled counting and timing functions. Each channel
can be configured by the CPU for various modes of operation and
the built-in daisy chain priocority interrupt logic provides for
automatiec, independent interrupt vectoring. The I/0 port
addresses for the CTC are hard-wired as follows:

I/0 PORT ADDRESS CTC CHANNEL
7C 0
7D 1
7E 2
TF 3

The Trigger inputs and Zero Count outputs are buffered and
brought out to a connector for external hardware control. A
strapping option has also been included to permit any or all of
the four CTC channels to be cascaded for long count sequences.

Section 3 provides the necessary information for utilizing this
option, For a complete description of CTC operation, refer to
either the Mostek MK3882 or Zilog Z80-CTC Technical Manual.

2.2.4 Memory

The D3TD=-101 has been designed to accommodate any combination of
the bytewide RAM, ROM and EPROM devices. Five 28-pin sockets have
been provided, each of which may be strapped for any of the
allowed memory types. These user-selectable cptions are fully
described in Section 3.
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2.2.5 Decode Logic

This section primarily consists of a PAL wnich decodes the high
order six bits of memory address and generates the applicable
chip select if on-bocard memory 1is to be selected. The PAL
provides for two separate memory configurations. The first places
the memory starting at O000CH. The second places the memory
starting at EOOCH. A strapping option must be hard-wired to the
desired configuration as explained in Section 3.

2.2.6 Reset Control Logic

This is a strapping option that causes a hardware-forced memory
starting address upon system reset. A reset address of either
0000H or EOOOH may be selected.

2.2.7 Wait State Generator

This function, if selected, causes memory read and write cycles
to be lengthened by one clock period for slower memory devices.
An additional Wait State may also be inserted during INTAK
cycles.

2.2.8 Parallel Ports

The DSTD-101 has two parallel ports. These ports are implemented
using octal transceiver chips. The jumper blocks associated with
the ports are used to "program" the transceivers for appropriate
ocpertions.

2.2.9 On-board Memcry Disable

The D3TD-101 has a latch that can be used to disable all or part
the on-board memory allowing the processor to access a full 64K
bytes of external memory. (The memory decode PAL is normally
programmed to disable all on-board memory.) This latch is a
single bit latch accessed as an I/0 port located at 7BH using bit
0 of the data bus. The feature is enabled by installing a jumper
between JB12-9 and JB12-10.

Note that 7BH is also the address of parallel port B. Thus using
this feature puts restrictions on the use of the B port. To
enable the on-board memory write to port B (7BH) with bit 0
cleared. To disable on-board memory write to port B with bit 0
set. :
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SECTION 3
3.0 USER SELECTABLE OPTIONS

3.1 Introduction

The DSTD-101 incorporates many strapping options to provide the
user with a high degree of flexibility in system configurations.
This section describes the use of the available jumper options.

3.2 Memory Options

The PAL memory decoder shipped with the DSTD-101 from the factory
supports the following cptions.,

3.2.1 Restart Address

The DSTD-101 is capable of starting execution at either O0CQOH or
EQOCH after reset, Reset address EOQOOOH is implemented in
hardware. Since the program counter (internal to the Z80
microprocessor) always resets to OQ0OOH, external hardware is
required to force the most significant three bits of the data bus
to all ones to get OEQOOH., A multiplexer and a latceh to control
the multiplexer are used to perform this functicon. The first
instruction at EOOOH should be 'JMP EOO3' to set the processors
internal program counter to the correct memory location. The
hardware latch forcing the address bit must then be cleared. This
is done automatically by the first I1/0 cycle that the processor
performs. If no I/0 port access is normally made then a dummy 1/0
read to an unused port address must be done otherwise memory
accesses wlll be constrained to addresses EQQOQOH through FFFFH, To
ensure proper operation after reset, the following code sequence
should be placed in memory at the ECOQOH.

ADDRESS INSTRUCTION
EQQO C303EC JP EOO3H ; jump instruction
; to update program
computer
EQQ3 DB nn IN A, (nn) ; read unused I/0
; port nn to clear
; reset address lateh
EOQ5 7 first instruction of

; user program
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If standard dy-4 Systems software (DSTD-101P or PBOOT) is used,
address EOOCOH must be strapped as the reset address to be
compatible with the firmware packages. The program counter and
address latch modification instructions previously described are
already contained within monitor PROM. Ensure that pins 2 and 3
of JB14 are connected when the MDX-SST module is used.

3.2.2 Memory Configuration

The DSTD-101 incorporates five 28-pin sockets which can be
independently configured to accept a variety of pin compatible
memory devices. Tables 3-1, 3-2 and 3-3 list the memory sockets,
their corresponding jumper blocks and address space for both
standard configurations for several memory device sizes.

The DSTD-101 is shipped from the factory with a memory decoding
PAL (U12) that supports the two most popular memory
configurations using 2K byte chips. The first configuration
starts the memory at location 0000H and the second starts it at
location EOQOH. The first configuration is selected by installing
a jumper between JB12-5 and JB12-6. The memory decoder offers the
option to disable the fifth socket. This feature is supplied
because dy-4 Systems memory products are arranged in 8K byte
pages. The first four sockets are sufficient to fill the first 8K
byte page and thus to allow a full 48K byte RAM system without
memory addressing conflicts and double driving the backplane bus
the fifth socket can be disabled. The fifth sockKet is disabled
by installing a jumper between JB12-7 and JB12-8, Refer to Table
3-5.

In the second configuration the first four of the five socket can
occupy the full 8K bytes starting at EQOOH or the second half of
the fourth socket (FCOOH to FFFFH) c¢an be disabled and the fifth
socket enabled. The fifth socket in these configurations is
typically occupied by a RAM device and is required fcr some
system firmware packages. The fifth socket is enabled by
installing a jumper between JB12-7 and JB12-8. Refer to Table 3-
5.

TABLE 3-1
2K MEMORY DEVICES/JUMPER BLOCK ASSIGNMENT

SOCKET ADDRESS OPT 0 ADDRESS OPT 1 JUMPER BLOCK
us 0000 - Q7FF EQCO - ET7FF JBS
usb 0800 - OFFF E800 ~ EFFF JB7
u7 1000 - 17FF FOO0 - F7FF JB8
us 1800 - 1FFF F800 - FBFF(FFFF) JB10O
uo 2000 - 27FF( - ) FCOO - FFFF( - ) JB11
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There are two other standard memory decoder PAL's available from
the factory. One is used with 4K x 8 memory devices and the other
is used with 8K x 8 memory devices, Table 3 - 2 shows the memory
map for 4K devices and Tatle 3 - 3 shows the memory map for the
8K devices. Consult the factory if these options are required.

TABLE 3 - 2
4K MEMORY DEVICES/JUMPER BLOCK ASSIGNMENT
SOCKET ADDRESS OPT O ADDRESS OPT 1 JUMPER BLOCK
us 0000 - QOFFF C000 - CFFF JB5
ué 1000 - 1FFF D000 - DFFF JB7
u7 2000 - 2FFF ECOQ - EFFF JB8
us 3000 - 3FFF FO00 - FBFF(FFFF) JB10
us 5000 - BFFF FCOC -~ FFFF JB11
TABLE 3 - 3

8K MEMORY DEVICES/ BLOCK ASSIGNMENT

SOCKET ~ ADDRESS OPT O ADDRESS OPT 1 JUMPER BLOCK
Us 0000 - 1FFF 6000 - TFFF JBS
us 2000 - 3FFF 8000 - OFFF JB7
u7 4000 - SFFF AGOO - BFFF JB8
us 6000 - TFFF €000 - DFFF JB10
U9 8000 - 9FFF EO00 - FFFF JB11

Table 3-4 shows the straps necessary to configure the sockets for
the different memory types. All the sockets are wired
independently, allowing any mix of chips within the addressing
constraints.
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TABLE 3 - 4

MEMORY DEVICE JUMPER STRAPS

TYPE PART NO. PINS JUMPERS
27 23 21 1

1Kx8 EPROM 2758 - Vpp  GND - B3-B2 ; A1-A2
1Kx8 EPROM 2759 - Vpp  Vee - B3-B2 ; A1-B2
2Kx8 EPROM 2716 - Vpp  A10 - B3-B2 ; A1-B1
4Kx8 EPROM 2732 - A11  A10 - B3-A4 ; A1-B1
8Kx8 EPROM 2764 PGM  A11  A10  Vpp A3-C1 ; B3-A4

A1-B1 ; C3-B2
1Kx8 RAM 4801 - /WE  GND - A3-B3 ; A1-A2
2Kx8 RAM 4802 - /WE  A10 - A3-B3 ; A1-B1
8Kx8 RAM 2186 /JWE A11  A10  RDY A3-C1 ; A4-B3

A1-B1 ; C2-C3

2Kx8 EEROM X28164A - /WE A10 - A3-B3 ; A1-B1

JUMPER BLOCK LAYOUT FOR J5,J7,J8,J10,J11
4 B C

1 O 0 0

Table 3-5 shows the JB12 straps necessary for the two standard
configurations with RAM enabled and disabled for 2Kx8 devices.

3 -4
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TABLE 3 - 5
1K-RAM ADDRESS/ENABLE OPTIONS

ADDRESS JUMPER CONNECTIONS JB12
Sockets 000CH - 1FFFH 5=6
Fifth Socket enabled 7,8 open

(2000H - 27FFH}
Fifth Socket disabled 7-8
Sockets EQQOOH - FBFFH 5,6 open
Fifth Socket enabled 7,8 open

(FCOOH - FFFFH)
Fifth Socket Disabled 7-8

3.2.3 On-board Memory Disable Option

The DSTD=-101 has a latch that can be used to disable all or part
the on-board memory allowing the processor to access a full 64K
bytes of external memory. (The memory decode PAL is normally
programmed to disable all on-board memory.) This lateh is a
Single bit latch accessed as an I/C port located at 7BH using bit
0 of the data bus. The feature is enabled by installing jumper
JB12 HA-4B,

Note that 7BH is also the address of parallel port B. Thus using
this feature puts restrictions on the use of the B port. To
enable the on-board memory write to port B (7BH) with bit O
cleared. To disable on-board memory write to port B with bit O
set.

3.3 Debug/Single Step Configuration

The D5TD-101 supports the MDX-3S3ST module. This module generates a
NMI (non-makable interrupt) and asserts the DEBUG signal. This
debug signal, when enabled, forces a logic '"1' ontoc the most
significant three bits of the address bus. Thus the interrupt
service 1is located at EO66H. If the debug is disabled the
interrupt service routine is at the normal address (0066H). To
enable the debug line, install a jumper between JB14-3 and JB14=2
and between JB12-1 and JB12-2. Ensure that the memory option
straps position the monitor software at EOOOH. dy-4 SYSTEMS!
firmware supports the single step facilities.

3.4 WAIT STATE Generator

Three Jjumpers are provided to allow the use of slow memory
devices. The first jumper generates a WAIT STATE on all memory
cycles. The second jumper generates a WAIT STATE for M1 memory
cycles conly. Table 3-6 lists the access times of internal memory
devices and table 3-7 lists the access times of external memory
cards for the two different memory cycle types for both the 2.5
MHz and 4.0 MHz DSTD-101 cards. The third jumper generates a WAIT
STATE on internal memory acesses only. Thus EPROMS can be used
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along with a high speed RAM card. A fourth jumper allows the
generation of a WAIT STATE on interrupt acknowledge cycles. Table .
3-8 gives the connections for the WAIT STATE options.

TABLE 3 - 6
M1-MEMORY CYCLE WAIT STATE TIMING - INTERNAL
{in n3}
FUNCTION JB13 2.5MHz §, 0OMHzZ
CONNECTIONS M1 Other M1 Other
No Wait 550 750 300 425
States
Wait States 6 to 5 950 750 560 425
on M1 cycle
Wait States 8 to 7 950 1150 560 675
on all
memory cycles
TABLE 3 - 7
M1-MEMORY CYCLE WAIT STATE TIMING - EXTERNAL
{in n3)
FUNCTION JB13 2.5MHz 4,0MHz
Connections M1 Other M1 Other

No wait 580 780 340 §55
States
Wait States 6 to 5 620 780 5380 L55
on M1 cycle
Wait States 8 to 7 620 1180 590 705

on all
memory cycles
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TABLE 3 - 8
WAIT STATE OPTIONS

OPTION JUMPER BLOCK JB13

No WAIT STATES Ail open

All M1 cycles 5 to 6

All Memory cycles 7 tc 8
Internal Memory cycles only 3 to 4
Internal Memory cycles and external 3 to 4

M1 cycles 5 to 6
Interrupt acknowledge cycles 1 to 2

3.5 Counter/Timer Options

The four Counter/Timer channels may be cascaded for extended
counting and timing functions. Table 3-9 shows the jumper pin
numbers and the edge connector numbers for the CTC. Refer to the
MK3882 Technical Manual or the Zilog Data Book for a complete
description of CTC operzation.

TABLE 3 - 9
CTC CONNECTGOR PIN ASSIGNMENT

SIGNAL EDGE CONNECTOR JUMPER BLOCK
NAME J2 JB4

C/TO I 1 2

7C0 0 2 3

C/T1 I 3 4

2C1 0 4 5

C/T2 I 5 6

ZC2 0 6 7

C/T3 I 7 8

NMI 9 1
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Provision is made on the jumper block to enable the NMI input of
the processor to be connected to one of the outputs of the CTC.
NMI appears on pin 1 of JB4.

The CTC may also be used to generate interrupts or status ¢changes
during parallel I/0 transfers. This will be discussed in more
detail in the following sections.

3.6 PARALLEL PORTS

The DSTD-101 has two independent 8 bit parallel ports. These
ports are implemented using the TULS6U6/7/8/9 series of IC's.
They are octal transceivers with latches. Table 3-10 1lists the
basic functions of these chips (see Appendix E for details).

TABLE 3 - 10
I/0 PORT DEVICE SELECTION OPTIONS

DATA PATH OUTPUT
THLS646 TRUE 3-State
THLS64T TRUE Open Collector
74L5648 INVERTING 3-State
THLS649 INVERTING Open Collector

Note when using open collector devices Resistor Network RN4 must
be installed.

Both parallel ports are accessed through the one connector J3.
Table 3~11 shows the pinouts for the connector,
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TABLE 3 - 11
I/0 PORT CCONNECTOR PIN ASSIGHNMENT

PORT SIGHNAL PORT A PORT B
DATA O 1 11
DATA 1 2 e
DATA 2 3 13
DATA 3 y 14
DATA 4 5 15
DATA 5 6 16
DATA 6 7 17
DATA 7 8 18
CLKP 9 19
CONTROL 10 . 20
GND 21,22,23,24,25,26

3.6.1 Modes Of Operation

Each parallel port has six basic modes of operation. These modes
represent the mosf common configurations.

1) Latched Input Mode

2) Transparent Input Mode

3) Latched Output Mode

4) Transparent Qutput Mcde

5) Latched Bidirectional Mode

6) Transparent Bidirectional Mode
Note, that latched bidirectional mode typically uses both ports.
Table 3-13 summarizes some of the port configurations discussed
in the following secticn.
3.6.2 Latched Input
In this mode, data is clocked into the port register by an

external device using the "CLKP" signal. Data is clocked on
rising edge of "CLKP"., In some applications it is necessary to
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inform the processor that valid or new data is available. This
can be accomplished using the CTC.

Connect the "CLKP" signal to a channel on the counter/timer. The
"CLKP" signal for port A is pin 9 and for port B it is pin 10 on
the CTC jumper block JB4., This pin can be connected to a free CTC
channel (CHO) / J4B=-2; CH1 / JUB-4; CH2 /JBH=-6; CH3 / JB4-B). The
CTC channel is then used in the counter mode to report positive
transitions of the "CLKP" signal.

3.6.3 Transparent Input Mode

In this mode the data is read directly from the port. This mode
is typically used for scanning switches or other relatively
static information - or when there is no clock available. Again
the control signal, with the CTC may be used to indicate "valid
data" as discussed in section 3.5.2.

3.6.4 Latched QOutput

In this mode the processor writes data into the port. The CONTROL
signal may be used in one of several ways. Firstly, it may be
used by the external device tc enable the port. The CONTROL
signal is connected to the ENABLE input of the port register.
(Connect pins 4 and 3 on the appropriate port jumper block).
Secondly, the control signal can be used as a strobe in the
external device to indicate valid data. (Note that in latched
output mode it cannot be used to clock data into the external
device - use transparent output mode if this function is
required). To use the CONTROL signal as a strobe connect pins 2
and 4 on the port jumper block. Thirdly, the CONTROL signal may
be connected to a channel of the CTC and used by the external
device to inform the processor that it is ready for new data. The
strapping options allow many other handshake arrangements
including combinations of the above.

3.6.5 Transparent Output

This mode is used when strobing data into an external device. The
CONTROL signal is connected to the write port line (pins 2 and &
of the port jumpr block). In this mode the port acts simply as a
buffer. Data is clocked on the rising edge of the CONTROL signal.

3.56.6 Latched Bidirection Mode

This mode typically requires the use of both ports. Port A for
the OUT direction and Port B for the IN direction, The ports are
connected together in the edge connector (J3). The external
device controls the direction of the data flow on the
bidirectional bus, The external device clocks data into the B
port using CLKPB.

CLKPB can be connected in the CTC to provide an indication to

3 - 10
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the processor that new valid data is available from the external
device. The /RDPB signal 1is connected tc the CONTROL B signal to
inform the external device when the processor has read the data
from the port. The processor outputs data to the external device
by writing it to Pcrt A, /WRPA is connected to CLXPA (JB4-95 to
JB6-2). This 1is used to inform the external device that new data
is available from the processor. The external device enables the
data ontoc the bus using the CONTROLA line. The CONTROLA line can
be connected to a CTC channel to let the processor know when the
external device has taken the data.

3.6.7 Transparent Bidirectional Mode

This mode provides simple bidirectional capability. The port is
enabled at all times and the direction is controlled by the RDPA
signal. ie. The direction is out unless the processor is
"reading" the port. The /RDPA is also connected to the control
signal to enable the drivers in the external device. The CLKPA
line can be either connected to the CTC or to the /WRPA signal to
provide handshake signals 1in the desired direction. Other
configurations are possible. For example the out data can be
latched instead of transparent.

Jumper blocks JB6 and JBY9 are used to configure Port A and Port B
respectively, Table 3-11 shows connector pinouts for both ports
{(J3).

Port A has the 1I/0 address TAH and Port B is 7BH.

Table 3-12 describes the Jumper Block pin functions.
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TABLE 3 - 12

PARALLEL PORT JUMPER BLOCK PIN DESCRIPTION (JB€,9)

PIN NAME

1 RDP (A/B)

2 WRP(A/B)

3 ENABLE(A/B)
4 CONTROL(A/B)
5 SEL AB

6,8 GND

7 SEL BA

9 DIRECTION

10 +5V

FUNCTICH

Read port signal from the processor
usually connected to the ENABLE or
DIRECTION pins.

Write port signal from the processor
usually connected to the CONTROL signal
for handshake purposes.

Port chip enable when low, enables the
port.

General purpose signal for connect to
external device to CTC or ENABLE.

When low the "out" direction is
transparent. When high the "out"
direction is lateched - strobed by WRP
(A/B).

Used for option selection.

When low the "in"™ direction 1is
transparent. When high the "in"
direction is latched - strobed by CLKP
(A/B),

Contreols the direction of the port when
enabled - low is in, high is out.

used for option selection.

Refer to Appendix E for detailed specifications of the integrated
circuits needed to implement the parallel ports.

3 - 12




USER SELECTABLE CPTIONS

MODE
LATCHED MODE
TRANSPARENT

INPUT

LATCHED OUTPUT

TRANSPARENT OUTPUT

LATCHED BIDIRECTIONAL

TRANSPARENT

BIDIRECTIONAL

TABLE 3 - 13

SAMPLE PORT CONFIGURATION
JB6 and/or JBS
JUMPER CONFIGURATIOCNS
B
1-3
7=10
8-6
1-3
7-8
9-10
3-6
or (3-4)
or (2=4)
5-10
9-10
3-6
2=4
56
PORT A PORT B
=10 8§-9
(JB4 -9/JB6 =2) 1-4
3-4
(JBY 11/JBL4 -8)
JB 4-10/
JB b6
1-4
1-9
3-6
1-4

DSTD-101

FUNCTION

Direction in
Port enable
Latched mode

Direction in
Port enable
Transparent

Direction out
Enable on

When external
device contrecls
enable

Strope for
external device
LLatched mode

Direction out
Enable on
Write strobe
for external
device

Transparent
mode

Birection
Handshake
Qut enable
Handshake

Handshake

In enable
Direction
Port enable

Handshake

3 - 13
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SECTION &4
4.0 SPECIFICATICNS
5.1 FUNCTIONAL SPECIFICATIONS
4.1.1 Werd Size
Instruction: 8, 16, 24, or 32 bits
Data: 8 bits
4.1.2 Cycle Time
Clock pericd (T state): 400 ns for D3TD-101-2.5
250 ns for DSTD-101-4.0
Instruction {ycle: Min., 4 T states
Max. 23 T states
4.,1.3 Memory Capacity

Five 28-pin sockets are provided which may be populated with any
mixture of the following devices:

2758 (1K x 8 EPROM)
2776 (2K x 8 EPROM)
2732 (4K x 8 EPROM)
2764 (8K x 8 EPROM)

MK 34000 (2K x 8 ROM)
411874801 (1K x 8 RAM)
480272016 (2K x 8 RAM)
2186 (8K x 8 RAM)

4b.1.4 Memory Access Time

The time required to access on-board memory by external DMA
contrellers is 100 ns plus the access time cof the memory device.
This is defined as the time interval between the time that the
memory address 1is valid on the STD BUS and the time that the
cutput data is valid on the STD BUS,
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4.1.5 I/C Addressing .

The on-board I/0 addressing 1is hard-wired to the following port
addresses:

PORT ADDRESS
PARALLEL PORT A TA
PARALLEL PORT B 7B
CTC CH 0 7C
CTC CH 1 7D
CTC CH 2. TE
CTC CH 3 TF
4.1.6 I/0 Capacity

The CPU utilizes the lower 8 bits of its address bus for I/0
addresing to yield a total of 256 possible port addresses,
including the four CTC channels and 2 parallel port{ addresses on
the module.

4.1.7 Interrupts

The CPU may be programmed to process interrupts in any of three
different modes (mode 0, 1 or 2 as described in any Z80 Technical
Manual). Mode 2 operation (vectored interrupts) is by far the
most powerful and is compatible with dy-4 D3STD, and MOSTEK MDX
Series cards.

Multi-level interrupt processing is also possible with the Z80
CPU. The leveel of stacking is limited only by available memory
space.

The DSTD-101 will also accept non-maskable interrupts which force
a restart at location 0066H.

4,1.8 System Clock
DSTD-101-2.5 2.5 MHz + 0.05%
DSTP-101-4.0 4.0 MHz + 0.05%
4,2 Electrical Specification
4.2.1 STD BUS Interface
Bus Inputs: One T74LS load max.
Bus Outputs: IoL = 24 mA min. € Vg = 0.5 Volts
Iogy = 15 mA min. @ Voy = 2.4 Volts

Y o2



()

SPECIFICATIONS DSTD-101

4,2.2 Parallel/CTC Ports
Inputs: One 7TULS load max.
CGutputs: Ipp = 2% mA min, @ Vg = C.5 Volts

2.4 Volts

i
1}

IOH 15 mA min. 8 VOH

4.2.3 Operating Temperature
0O Degrees C to 50 Degrees C
95% humidity non-condensing
h.z2.8 Power 3Supply Requirements
+5V +/=- 5% & 1,24

{excluding memory power requirements)
4.3 Mechanical Specification

4,31 Card Dimensions
.50 in. (11.43 cm.) wide by 6.50 in. (16.51 cm.) long
0.48 in., (1.22 cm.) maximum height

0.062 in, (0.16 cm.) printed circuit board thickness

4.3.2 STD BUS Edge Connector

56 Pin Dual Readout; 0.125 in. centers

4.3.2.1 Mating Connector
Viking 3VH28/1CES (printed circuit)
Viking 3VH28/1CND5 (wire wrap)
Viking 3VH28/1CN5 (solder lug)
4.3.3 Parallel Port Connector

26 Pin Dual Readout; 0,100 inch grid

4,3.3.1 Mating Connector

Flat cable Ansley 609-2600M or equivalent
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4,3.4 Counter/Timer Connector

10 Pin Dal 0.100 inch grid

4,.3.4.1 Mating Connector

Flat cable Ansley 60%-1000M or equivalent




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 proctect the MOS devices
from electrostatic discharge. THE CIRCUIT BOARD MUST NEVER BE
PLACED IN CONTACT WITH STYROFOAM MATERIAL. Encliose a letter
containing the following information with the returned circuit
board:

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:

dy-4 SYSTEMS INC,,
888 Lady Ellen Place,
Ottawa, Ontario

K1Z 541, 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 90 days. This warranty does not
apply to any product that has been subjected fto misuse, accident,
improper installation, improper application, or improper operat-
ion, nor does it apply to any product that has been repaired or
altered by other than an authorized factory representative.

There are no warranties which extend beyond %fhose nerein
specifically given.

NOTICE
The antistatic bag is provided for shipment of the dy-4 PC boards
to prevent damage to the components due to electrostatic
disecharge.

Failure to use this bag in shipment will VOID the warranty.
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10
11

12

JB4
JBS
JB6
JB7
JB8
JBS
JB10
JB11
JB12
JB13
JB14
JB15

SUMMARY

APPENDIX A

CPTION JUMPER SUMMARY

Jumper Block Functional Summary

- Counter/Timer

- Memory Configuration
- Parallel Port A

- Memory Configuration
- Memory Configuration
- Parallel Pcrt B

- Memory Configuration
- Memeory Configuration

- Memory Options/Addressing

- Wait State Generator

- Restart Address Option

- BUSAK Chain

Counter/Timer (JBY)

Internal Non-maskable Interrupt

Counter/Timer
Zero Detect
Counter/Timer
Zero Detect
Counter/Timer
Zero Detect
Counter/Timer
Parallel Port A
Parallel Port B
Parallel Port A

Parallel Port B

Channel
Channel
Channel
Channel
Channel
Channel

Channel

0
0

2

3

Socket

Socket
Socket

Socket
Socket

Clock Signal

Clock Signal

Enable Signal

Enable Signal

Us

ué
u7

us
ua

Input
Output
Input
OQutput
Input
Output
Input
Input
Input
Input

Input
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A-3 Memory Configuration (JB5,7,8,10,11)

The following shows the layout of the memory configuration jumper
blocks. The layout is the same for all sockets., i3, J7, J8, J10,
J11.

w NS
(o]
[}
@]

Al Socket Pin 21 A10, L
A2 Ground

A3 Processor Write Strobe
Ad Processor Address bit 11

B1 Processor Address bit 10
B2 +5V
B3 Socket Pin 23 WE/Vpp/All
B4 n/c

C1 Socket Pin 27 WE/Vpp
c2 Wait Line
c3 Socket Pin 1 Wait/Vpp

A=l Parallel Port Configuration (JB6,9)

The following shows the layout of the parallel port configuration
jumper blocks.

Read Port Signal 1 o o 2 Write Port Signal
Port Enable (Enable) 3 o o 4 (Control)

SEL A/B 5 o o 6 Ground

SEL B/A 7 o o 8 Ground

Direction 9 o o 10 +5V
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A-5 Memory Options

' 7 Ground

(JB12)
JB12

Z Single Step Debug Cption Enable
5 _

Opt 2 Memory Option Input 2

ENSRAM Enable Static Ram
v 10 DSMEM Onboard Memcry Paging Opticn Enable

]
3
m
g Opt 1 Memory Option Input 1
9

A=6 Wait State Generater (JB13)

o]

1

y
o]

o]

3

JB13
6 8
o o©

o) o}

5 7

Install a jumper to generate a Wait State on the appropriate
conditicn: 1,2 INTAK; 3,8ANYCS; 5.,6MI; 7,8MREQ.

A=T Restart Address Option (JB14)

1 o] Ground

JB14 2 o Multiplexer Select

3 o0 Restart/Debug Latch

4-8 BUSAK Chain (JB15}

This option is not normally installed.
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STD-Z80 BUS PIN OUT AND DESCRIPTION

BUS MNEMONIC DESCRIPTION

1 5V 5Vdec system power

2 5V 5Vde system power

3 GND Ground ~ System signal ground and

DC return
g GND Ground - 3System signal ground andg
DC return

5 -5V -5Vdec system power

6 -5V -5Vdec system power

7 D3

8 D7

9 D2 Data Bus (Tri-state, input/output
10 D6 active high), DO-D7 constitute an
11 D1 8-bit bidirectional data bus. The
12 b5 data bus is used for data exchange
13 0o with memory and I/0 devices

14 bu

15 A7

16 Al5

17 Ab Address Bus (Tri-state, output,
18 Aty active high).
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19
20
21
22
23
24
25
26
27
28
29
30

31

32

33

34

35

AS
A13
AL
A2
A3
A1
A2
A10
A1
A9
AQ
A8

/WR

/RD

/IO0ORQ

/MEMRQ

/IOEXP

AC-A15 make up a 16-bit address bus
The address bus provides the
address for memory (up to 65k
bytes) data exchanges and for I1/0
device data exchanges. I1/0
addressing uses the lower 8 address
bits to allow the user to directly
select up to 256 input or 256
output ports. A0 is the least
signficant address bit. During
refresh time, the lower 7 bits
contain & valid refresh address for
dynamic memories in the system,

Memory Write (Tri-state, output,
active low). /JWR indicates that
the CPU data bus holds valid data
to be stored in the addressed
memory or I1/0 device.

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

Input/0Output Request (Tri-state,
ocutput, active low). The /IORQ
signal indicates that the lower
half of the address bus holds a
valid I/0 address for an I/0 read
or write operation. An /IORQ sig-
nal is also generated with an /7M1
signal when an interrupt 1is being
acknowledged to indicate than an
interrupt response vector can De
placed on the data bus. Interrupt
Acknowledge operations ceccur during
/M1 time, while I/0 operations
never occur during /M1 time.

Memory Request (Tri-State output,
active 1lowl. The /MEMRQ signal
indicates that the address bus
holds a valid address for a memory
read or write operation.

I/0 expansion, not used on dy-4
Systems DSTD.
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35 /MEMEX Memory expansion, not used on
dy-4 Systems DSTD cards.

37 /REFRESH /REFRESH (Tri-stzte, output, active
low)., /REFRE3H indicates that the
lower 7 bits of the address bus
contain a refresh address for dynaw
mic memories and the /MEMRQ signal
should be used to perform a refresh
cycle for all dynamic RAMs in the
system. During the refresh cycle
A7 is a logic zero and the upper 8
bits of the address bus contains
the I register.

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

39 /M1 Machine Cycle One (Tri=-state, out-
put, active low). /M1 indicates
that the current{t machine cycle is
in the opcode fetch cycle of an
instruction. Note that during the
execution of a 2-byte opcodes, /M1
Will be generated as each opcode is
fetched. These two-byte op-codes
always begin with a CBH, DDH, EDH
or FDH, /M1 alsc occurs with /ICRQ
to indicate an interrupt
acknowledge cycle,

490 STATUS O DMA priority chain input.

41 /BUSAK Bus Acknowledge (Cutput, active
low). Bus Acknowledge is used to
indicate to the reguesting device
that the CPY address bus, data bus,
and contrcl bus signals have been
set to their high impedance state
and the external device c¢can now
contrecl the bus,
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42 /BUSRQ Bus Request (Input, active low).
The /BUSEQ signal is used to re-
quest the CPU address bus, data
buss, and control signal bus to go
to a high impedance state so0o that
cther devices can control those
buses. When /BUSRQ is activated,
the CPU will set these buses teo a
high impedance state as soon as the
Current CPU machine cycle is termi-
nated, and the Bus Acknowledge
(/BUSAK) signal is activated.

43 /INTAK Interrupt Acknowledge (Tri-state
cutput, 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.

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

45 /WAITRQ WAIT REQUEST (Input, active low).
Wait request indicates to the CPU
that the addressed memory or I/C
devices are not ready for a data
transfer. The CPU continues to
enter walt states for as long as
this signal is active. The signal
allows memory or I/0 devices of any
speed to be synchronized to the
CPU.
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46

47

48

49

50

51

/NMIRQ

/SYSRESET

/PBRESET

/CLOCK

CNTRL

PCO

Nen~-Maskable Interrupt reguest (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 cof
the status of the interrupt enable
flip~flop. AHNMIRQ automatically
forces the CPU to restart to lcca=-
tion 0066H. The program counter is
automatically saved in the external
stack so that the user can return
to the progranm that was
interrupted. Note that continuous
WAIT cycle can prevent the current
instruction from ending, and that a
/BUSRQ will over-ride a /NMIRQG.

System Reset (Qutput, active lowl.
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 micrcseconds in dura-
tion. The system reset will also
force the CPU preogram counter to
zero, disable interrupts, set the I
register to 00OH, set the B register
te 00H and set Interrupt Mode 0,

Pushbutton Reset (Input, active
lowl. The Pushbutton reset will
generate a debounced system reset.

Processor Clock (Qutput, active
low). Single phase system clock.

Auxiliary Timing

Priority Chain Qutput (Jutput.,
active high.) This signal is used
to form a priority interrupt daisy
chain when more than one interrupt
driven device 1s being used. A
high level on this pin indicates
that no other devices of higher
priority are being serviced by =z
CPU interrupt service routine.
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52 PCI Priority Chain In (Input, active
nigh). This signal is used to form
a priority interrupt daisy chain
when more than cone interrupt driven
device is being used. A high level
on this pin indicates that no cther
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 ~12Vdc system power

NOTES:

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

made with respect tc the CPU module.
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APPENDIX C
PARTS LIST
DYCO439 -I - 11 - 3

CPU PARALLEL I/O CARD

QTY DESIGNATION
Integrated Circuits

uz20

uleé

uig
u19,u17
u1s

u26

Uz2s

Ul, u2y
u1
uz2t, U22, uz23
uz, U3
u1o

Uy

Uty

Uui3

ule

= ek DY) e N e e )

Resistors

4 RN1,RN2,RN5, RNUY
RNZ3,

R7. R8

R1

R3

R2

R6

R4, RS

PN = ot ek b -3

PART

NUMBER

T4LS04

7HLS08

7T4LS20

745748

TULSTY

THLS123

74LS243

T4LS244
THLS257A
TULSE45
TULS6U46/T/8/9
388C [-4] z80a
3882 [-41 CTC
PAL12L6 VER 1.0
PAL12L6 VER 3.0
PAL12L6 VER 2.0

109-102G
109-472G

470 1/4 watt
22 1/4 watt
220 /4 watt
1.2 /4 watt
100 1/4 watt
30K 1/4 watt

2N3906 Trans-
istor

5.00 [8.00]1 MHz
Series resonant
crystal.

1N4148
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Ny — = ron

— N W

Capacitors
c2, Ch
C1, C26
C7=C25
C3
C5, C4
Sockets
20 pin
24 pin
28 pin
40 pin
Connectors

J2

J3

Jumper Blocks

JB6, 9, 12

JBY

JB5,7,8,10,11

JB15

JB14

JB13

Hardware

PCB
EJECTOR

10uF Tantalum
30pF cer radial
0.0%tuF cer radial
0.1uF cer radial
1,000pF ceramic
radial

AMP 640-464-1
AMP 583-460-3
AMP 640-362-1
AMP 640-379-1

10 pin right
angle connector
AMP 87u476-2

26pin right
angle connector
AMP 87476=3

10 Pin dual
SAE CHD6910W1S

12Pin Single
SAE CHS6912W15S

3 Pin Single
SAE CHS6903W1S
8 Pin Dual

SAE CHDA908W1S

2Pin Single
SAE CHS6902W1S

3 Pin Single
SAE CHSH903W13

8 Pin Dual
SAE CHD6908W1IS

DYCOU439-D-A1-3
HA9XBOLK
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3 i 4 |
60
s9
s8
57
56
sS
54
s3
52
51
50
49 1 TRANSIS TOR _2N3%06 _ _ [a)
a8
a | RESISTOR NETWORK 10 pin SIP  4,7K RN3
46 4 NETWORK 10 pin SIP 1K RN1,2.4.5
a5 2 FIXED COME Vaw 470 5 9% R7,8
a4 [ 100 R6
43 2 30K R4,5
2 ] 220 R3
a ] ) 12K - R2
) | RESISTOR FIXED COMP vew 22 5604 Ri
39
38 3 HEADER (2x8) JB86,9,12
37 5 @2x4e) J85,7,8,10,1
36 [ (1%12) JB4
35 | (1 x5) JB13
34 [ | x 4) JBil
33 6 (1%3) JB857,8)0, 1,14
32 ] HEADER (1 %2) JBiIS
" k
30 ] DIODE NG4S {o!
29 -
28 ] CRYSTAL HCIB 500-8.00 MHZ Yy
21
26 | CONNECTOR J3
25 [} CONNECTOR J2
2
23 |9 CAPACITOR 0.01pF Jer-2s
2 2 1000 pF C4,5
21 ] OdpF Cc3
20 2 0 F €2,6
19 2 CAPACITOR 30pF Cl, 26
18
17 3 INTEGRATED CIRCUIT  PALI2LE ui2-14
16 | 3882-4 CTC 1)
15 ] 3880-4 280{A) |ui0
14 5 2764 us-9
13 2 L5646 u2,3
12 3 MLS64S U21-23
" | 74152574 uil
10 2 7405244 Ui, 24
9 ] 74LS243 u2s
] 1 MLS123 u26
7 | 74L574 uIs
6 2 74574 UI17,19
) [ 741520 uIe
4 ] 741508 '3
3 ] INTEGRATED CIRCUIT 74504 u20
2 -
1 [ PRINTED CIRCUIT BOARD
ITEM] QTY |PART NUMBER] DESCRIPTION DESIGNATION
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— TYPES SN54LS646 THRU SN54LS649
SN74LS645 THRU SN74LS649
LSI OCTAL BUS TRANSCEIVERS AND REGISTERS

02581, JANUARY 1881

SNS4LE ... JT PACKAGE
SN74LS" ... JT OR NT PACKAGE
TOP VIEW)

o Bidirectional Bus Transceivers/Registers in
the New JT and NT 24-pin 300-mil Packages

e Independent Registers for A and B Buses

e Multiplexed Real-Time and Stored Data

& Choice of True and Inverting Data Paths

e Choice of 3-5tate or Open-Coliector Outputs

ciock as[1] U %] veo
uucruE 5] cLockma

EnasLs gas [3] 1] seLECT na
a{d] (] enanie daa
az[3] BE

QEVICE ouTruT LOGIC POy E E 5
LSE48 FSus Trua

‘L5847 Oper-Collactor True mfr] ] 23
‘L5648 3-Sue inverting A E .._“_] "
‘L5649 ' Open-Collector Inverting

as 1] Eu
~1[¥] (6] os
as [ 1] &
ano ] _ E]n

description
These davices consist of bus transcaiver circuits with 3-state or open-collector outputs, D-type flip-flops, and control
circuitry arranged for muitiptaxed transmission of data directly from the input bus or from the intarnai registers. Data
on the A or B bus will be clocked into the registers as the appropriate clock pin goss to a high logic level. Control &
and direction pins are provided to control the transceiver function. In the transceiver mode, data present at the high-
impedance port may be stored in either the A or the B register or in both. The ssisct controls can multiplex stored
and reai-time (transparent mode) data. The direction control determines which bus will receiva data when the enabie
control & is active (low). In the isolation mode {control & high), A data may be stored in the B regmer and/or B data
may be stored in the A register,

When an gutput function is disabled, the input function is still enabled, and may be used 1o store and transmit data.
Only one of the two buses, A or B may be driven st a time,

The following examples demonstrata the four fundamental bus-management functions that can be performed with
the “LSE46, 'LS647, L5848, or 'LS649.
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TYPES SN54LS646 THRU SN541S649, SN74LS646 THRU SN741LS649
OCTAL BUS TRANSCEIVERS AND REGISTERS

FUNCTION TABLE

INPUTS DATA 1/O* OPERATION OR FUNCTION
E DIR | CAB CBA SAB SBA | A1 THRU AB At THRU a3 ‘LSG4S, "L5647 “LSEAR, 'LSE49
H x HorlL Hor L X x . " Input Isointion ) Isclation
H[ x t t X X e pu Stors A and B Data Store A and B Dats
L L X x X L RAuai Timw B Data to A Bus | Rasl Time § Data to A Bus
Cutput Input -
L L x X x H Stored B Data 1o A Buz Stored B Data to A Bus
L H x X L X Raal Tima A Dsta to B Bus | Resl Time A Datato B Bus
Input Output
L H { HorL x H X Stored A Data to B Suy Stored X Data 10 B Bus
H = high lewvel L =~ low level X = jrrelevant 1 = igw-to-high-level trantition

*The dats output functions may be enablad or disablad by verious signalsy st the & snd DIR inpur Data input functions sre always snabiled,
i.s., date st the bus pins will s storsd on svery low-ta-high wransition on the clock inpuw.
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TYPES SN541LS646 THRU SN541S649, SN74LS646 THRU SN74LS649
OCTAL BUS TRANSCEIVERS AND REGISTERS

functional block diagram (positive Jogic)
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schematics of inputs and outputs

EQUIVALENT OF DIRECTION INPUTS

Vi -
o 9 k{1 NGM

INPUT-—g

EQUIVALENT DOF ALL OTHER INPUTS

vee —_—————

et
T

Awd B: Ry, =15 kil NOM
CAB snd CBA: Ruq = 10 k51 NOM
EAR and BRA: Rog = 8 kil NOM

TYPICAL OF ALL 'L5646, ‘LSEAS OUTPUTS

————— e Ve
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TYPICAL OF ALL ‘L5847, ‘LSg43 OUTPUTS
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TYPES SN54L.5646, SN541S648, SN741S646, SN74LS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

absolute maximum ratings at 25°C free-air temperature (uniess otherwise noted)

Supply voitage, Voo (see Note 11 L. ... L i e v
Input voitage (control inputs) . ... ............. i mma e eteectaaa e e iaeea A"l
Offstate output voitage (Aand Bports) . . .. ... ........... e mme e a e it 55V
Operating free-air temperature: SN54LSB46, SNEALSEA8 ... ... ....c.ccavmnansnoouns -55°Cto0 125°C
SNTALSB46, SNTALSBAB .. . ..o ieininnanrn e 0*Cto70°C
Storage temperature range . ... ... .. J e e e e —65"C 1o 150°C
recommended operating conditions
SNGALSS48 SNTALSB4S
SNSALSBAY SN74LSB48 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltsge, Veg {ses Note 1) 4.5 5 55|475 $ 525[ Vv
Highdavel output current, lon -12 ~1% | mA
Low-wvel output current, I 12 24 | mA
Width of clock pulse, tyy 20 0 ns
Setup tima, tg, Bus to clogk 0 2 ns
Hald tima, ty Bus from clock a 0 n
Operating free-sir tamperature, T —55 125 Q 76) °C
NOTE 1: All voitage valuss are with respect 10 the network ground terminsl.
electrical characteristics over recommaeanded operating free-air temperature rings {unless otherwiss noted)
SNSALS8AS SN74LSB48
PARAMETER TEST CONDITIONS? SNS4LSEAS SN74LS848 uNItT
MIN TYP! MAX]MIN TYPE MAX
Vi High-evel input voltage 2 2 v
Vip  Lowdlewsl input voitage 0.5 a6 | V
Vi Input clamp voitage Voo = MIN, 1= ~1B mA —-1.5 1.5 ]| Vv
Hystaresis (V. = VT_), A or Binput | Vo = MIN 0.1 0.4 0.2 04 v
Ve MIN, oK = =3 mA 24 34 24 324
Vou  Highdevel cutput voitsge ViH=2V, v
ViL = Vi max | 1OH = MAX 2 2
Veg = MIN, to = 12mA 0.25 04 035 04
VoL Lowdisvel output voitage V=2V, v
Vi = Vi max { 'OL =24 mA 0.35 0.5
oz mﬁ:ﬁm; Ve = MAX,  Vge27V 20 20 | uA
lozL ‘O"m :'::3':: VooeMAX,  Vg=04V —400 400 | uA
" lnput current st Aor Vee = MAX V=55V 0.1 . 0.1 A
maxienum input voitage [ All athers V=7V 0.1 0.1
it High-level input current Ve = MAX, V=27V 20 20 | A
hy Low-lewvet input current Voo = MAX, Vi =04V -0.4 =04 | mA
[ Ipg ~  Shorcircuit ovwut current§ Voo =MAX, Vo=0 —40 —225 | —40 -225 | mA
Outputs high 91 148 91 48
‘L5648 ;f::::"' Ourputs low 103 185 103 188
. Outputs st HI-Z 103 185 103 165
o Totsl supply current - mA
Vee = MAX, Outputs high 78 78
‘L5848 Outprsts opan Outputs low 86 86
Qutputs at Hi-Z 88 ga
T For conditions shown ss MiN or MA X, uss the sparoprists value specitied undar reca < op ing ditions.

$AI typicsl velues sre st Ve =8V, To = 25°C.
1 Not mors than ons output should be shortad at & Time, snd duration of the short-circult should not anceed ony wcond.




TYPES SNH4LS646, SN54LS648, SN74LS5646, SN74L5648

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE DUTPUTS

switching characteristics, Ve =5 V, TA = 25°C

FROM TO ‘LEEAS ‘L5848
PARAMETER® (INPUT) P U TEST CONDITIONS UNIT
MIN TYP MAX [MIN TYF MAX
1 15
PLH Clock Bus E »n n
hidal® 2 iz 23 ns
PLH 12 18 25 ns
Bus
P Bus 13 0 pal ns
PLH Select, with 33 50 36 s
bus input
PHL hight A -8670, 14 5 3 ns
Bus C| =45¢pF,
LA Salact, with See Note 2 26 40 27 ns
bus input

PHL ow? Fi 35 27 ns
2N Enaki 33 55 30 ns
PZL Bus 42 65 ki ns
PZH R 2 45 24 -
wzL a9 60 as ns
C
‘FHZ Erabi AL =667, 2 35 <3 ns
‘:LE Bus CL=5pF, z i g ns

a4 Direction See Note 2 Cacd 0 ns
Lz 18 30 18 ns

tpip I propegetion gelsy time, jow-to-high-ievel cutput
ey N propegation delay time, high-to-law-level sutput
92 4 M sutput sagbie time 1o high level

ez ™ sutput ensbie time to low leval

ez ™ output dlsable tims from high level

tp Z ™ sutput disable time from low level

TYhess parsnetery are messurad with the intarmnal output state of the sT0rege register apposite 1o thet of the bus input,
NOTE 2: Losd circuits snd voltage wavefarms are shown on pegs 3-11 of The TTL Dara Book for Design Engireers, sscond edition.




TYPES SN54LS647, SN54LS649, SN74LS647, SN74LS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS

absolute maximum ratings at 25° C fres-air temperature {unless otherwise noted})

Supply voitage, VoG (see Nt 1) . . L. i e, 7V
Input voltage (control INPUBS] . . . . .. ... . e ittt vee.. TV
Cffstatecutput voltage (A and B PoOrts) .. . ... . ... .. ..t it ian ittt 55V
Operating free-siv temparature range: SNS4LSG4T, SNSALSBAS . . ... .............c.... —55"C 10 125°C

SNTALS647,SN7ALSB4S . ... ... .. ... ............ —0°cw 70°C
SUOragE tRMPErature IBMQE . . ..o oo i —65°C to 150°C

recommended operating conditions

SNSALSS47 SN74LS847
SN54L5849 SNT4LSE4S UNIT
MIN NOM MAX| MIN NOM MaAX

Suppiy voltage, Vi lsee Now 3) 45 § 55|475 s 525] Vv
High-level autput voltsge, Vor 5.5 55{ v
Low-evel output curmint, 1oL 12 241 mA
Width of clock pulse, t,, 20 20 ns
Setup tims, ty, Bus te clock 20 20 ny
Hold time, q.“ Buys from clock [ s} n
Qperating free-sir temperature, Ty —55 125 0 70 ‘cC

NOTE 1: All volusgs valuts 58 with respact T0 the network ground tarminal.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SNS4LS847 SNZ74ALS84A7
PARAMETER TEST CONDITIONS? SNSALSE4LS SNT4LSE49 UNIT
MIN TYPE MAX |[MIN TYPI MAX
Vi High-levast input voitage 2 2 v
Vi  Low-iewsl input vaitege a4.5 Jd6) v
VikK Input clamp voltage Vcc-MlN, I|-—\BmA -1.5 -1.5 v
Hystoresis (Vyp = VT_), A or 8lnput | Vee = MIN 0.1 0.4 0.2 0.4 v
1 High-avel outbut current veg = MR, ViH©=2Vv, 100 100 | wa
o
OH VL= Vi max, Vou=55V “
Yoo = MIN, toL = 12mA 025 04 025 04
VoL  Low-level output voltage Vig=2V, v
ViL = Vi max | tOL=24ma 035 05
1 AorB V) =5, 0.1 0.1
I npu.t current at or Ve = MAX, |j=5.5v mA
maximum input voltage |All athers vi=71v 0.1 0.t
[T} High-level input current Voo = MAX, V=25V 20 20| uA
iy Low-dewel input current Ver = MAX, V=04V 04 ~0.4 | mA
‘Ls847 Voo = MAX, Outputs high 79 130 79 130
' Yot Su . . Cutputs open - | Outputs law o4 150 o4 150 mA
ren
cc  Tow Supply sees VoG = MAX, | Outputs high % %
Cuputs open Outputs igw 90 L o]

T For conditions shown e MIN or MAX, uss the apprapriate vaius specitied under recommanded opearating canditiars.
$AH Typical valuss sre st Vo = BV, Ta = 25°C,




TYPES SN54LS647, SN541S649, SN74LS647, SN74LS649
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS

switching characteristics, Vcc =5V, Ta = 25°C

FROM TO » o
PARAMETER o) - TEST CONDITIONS LS647 LS649 uNIT
MIN TYP MAX MIN TYP MAX
24 ng
IPLH Clock Bus 22 33
PPHL 28 45 2% ns
ns
tPLH Bus Bus 17 o) 3
WPHL 18 27 -3 ns
PLH Select, with ag 80 42 ns
but input i =667 0,
PHL nigh? o CL =45 pF, 19 10 36 L
PpLH Select, with Sae Notwe 2 a3 50 16 s
bus input
L low? 28 45 27 ns
PLH Enable 25 40 ] ns
PHL 33 50 35 ns
Bus
PLH o 23 35 32 ™
ML 25 40 29 ns

tpy_ & propsgation delay time, low-to-high-levsl output
tpH L ™ progsgation gaisy time, high-to-low-level output

1 Thess perameters ure messured with the intsrnal outputd state of the storags registsr opposite to that of the bus input

NOTE 2: Load circuits and voltags wavetorms sre shown on page 3-11 ot The TTL Dara Book for Derign Engineers, second sdition.




