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GENERAL INFORMATION DSTD-703
SECTION 1
1.0 GENERAL INFORMATION

1.1 Introduction

The DSTD=703 provides a Real Time Calendar Clock, two fully
buffered 8 bit parallel ports and a 4 channel Counter/Timer.

These are also provisions for 4 bytewide sockets which may be
placed anywhere in the processor memory space Modulo 8K.

Full Z80 mode 2 interrupts are supported by the DSTD-703.

The Brown-out detector causes a "System Reset" when +5 volt rail
dips below 4,7Volts. This ensures that the computer system does
not latch up in an unknown state due to momentary power dips.

1.2 DSTD Series General Description

The DSTD was designed to satisfy the need for low cost OEM
microcomputer modules. The DSTD-Z80 BUS uses a motherboard
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, etc. This smaller module size
makes system packaging easier, while increasing MOS~L3SI densities
provide high functionality per module.

1.3 DSTD-703 Features

- Calendar/Clock with MONTH,DAY of month, DAY of week, HR,
MIN,SEC, 1/100 SEC, 1/10000 SEC,

- 56 bits of battery-back up RAM available on the clock chip

- Ni-Cad battery backup & 200 mAHr configurable for external
battery -
- 4 independent programmable interval timers/counters

- Daisy-chain Interrupt capability
- Brown=-cut detector
- 4.28 pin sockets for bytewide ROM/EPROM and RAM

- bytewide memory may be enabled/disabled under software
control

- 16 pin Bi-directiocnal parallel port with interrupt
capability. This can drive the DSTD-ACC-RDSM directly for a
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date/time display

- STD BUS compatible board
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FUNCTIONAL HARDWARE DESCRIPTION DSTD-703
SECTION 2
2.0 FUNCTIONAL HARDWARE DESCRIPTION

2.1 Introduction

The DSTD-703 contains a crystal controlled MM58167A
Calendar/Clock chip to provide the date time function. With
software support, this card can easily drive an external 7
segment LED display card (DSTD=ACC-RDSM) for a date and time
display.

The fully charged Ni-Cad battery will run the Calendar/ Clock for
over one year without need for recharge.

The programmable interrupt timer is implemented with a Z80-CTC.
It may be connected to user devices via a 10 pin connector for
Interrupt or counter capabilities.

The 16 bit parallel port is general purpose. A 26 pin connector
is provided for interface purposes.

The Brown-out detector causes a "System Reset"™ when +5 volt rail
dips below 4.7V. This ensures that the computer system does not
latech up in an unknown state due to momentary power dips.

2.2 Block Diagram Description

The block diagram of the DSTD=-703, Figure 2-1, illustrates the
flow of system address, data and control signals. The following
paragraphs describe the function of each of the major blocks.

2.2.1 STD BUS Interface

The STD BUS Interface consists of an assortment of circuitry
which gates various bus control signals including interrupt
requests, daisy-chained priority In/Out, Clock, system reset, M1,
IORQ, read and interrupt acknowledge between the BUS and the cn-
board peripheral chips. The STD BUS Interface also inecludes
address buffers, bi-directional data bus transceivers and I/0
port address decoder with associated jumper block for I/0 address
programming by the user.

2.2.2 Memory Deccde Logic

This section consists of a 74LS85 and PAL. The 74LS85 configures

the base memory address and memory address range for the DSTD-
703. The PAL decodes the 5 high order memory addresses and
generates the appropriate chip selects when the DSTD-703 memory

is accessed, The PAL provides for two types of memory decoding.
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The first assumes 2K devices in the memory sockets. The second is
user definable. (see Section 3 for further details)

2.2.3 Memory

The DSTD-703 has been designed to accomodate any combination of
the bytewide RAM, ROM, and EPROM devices. Four 28-pin sockets
have been provided, each of which may be strapped for any of the
allowable memory types. These user-selectable options are fully
described in Section 3.

2.2.4 I/0 Decode Logic

This section consists of a T#4L3S682, a 74LS139 and some SSI gates.
It provides the chip select for the CTC and read and write
strobes for the parallel port and (RTC) Real Time Clock.

2.2.5 Counter/Timer Controller

The Counter/Timer Controller (MK3882/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 priority interrupt logic provides for
automatic, independent interrupt vectoring.

The Trigger inputs and Zero Count outputs are buffered and
brought out to a connector for external hardware contrecl, 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
the Mostek MK3882 or Zilog Z80-CTC Technical Manual or Appendix
A-11 of this manual.

2.2.6 Parallel Ports

The DSTD=703 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
operations. A data sheet for the 74LS646 is included in Appendix
E of this manual.

2.2.7 Real Time Clock

The Real Time Clock is implemented using an MM581674A
calendar/clock chip. It also provides 56 bits of battery backed
up RAM, Addressses to the RTC chip are first latched by a T4LS174
before they are presented to the RTC. This method takes up only
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two I/0 addresses to communicate to the RTC, therefore freeing
I/0 addresses on the STD BUS.

2.2.8 Battery Back Up

Nickel-Cadmium batteries provide the battery back up function.
The batteries will be charged continuously when power 1s applied
to the D3TD-T703.

2.2.9 Brown-=0ut Detector

This circuit detects when voltage drops below 4.7V, when this
ocecurs a push button reset is generated, The software when
reset, should check for a brown-out condition by reading bit 7
of I/0 address base +1; the software then continues with the
reset routine or goes into the brown-out routine,

2.3 Z80 Interrupts

2.3.1 Interrupt Overview

Interrupt capability is provided to allow peripheral devices to
suspend CPU operation in an orderly manner and force the Z80
processor to start executing a specific peripheral service
routine. On completion of the service routine, the Z80 returns to
the operation from which it was interrupted.

2.3.72 Priority Daisy«Chain

The CTC is a Z80 peripheral device and as such includes daisy-
chained priority interrupt logic which automatically provides the
programmed interrupt vector (from the highest priority
interrupting device) to the processor during an interrupt
acknowledge. Look-ahead priority logic has been designed to
ensure that more than one peripheral card (frem an interrupt
speed standpoint) may be included in a larger infterrupt priority
loop. This is accomplished by providing both ends of the board
daisy chain logic (PCI and PCO) at the edge card connector J1, so
that the card priority within a several card priority daisy-
chained system may be implemented. The "high" and "low" state cof
the PCI and PCO determines the card pricority in the same fashion
as for the individual peripheral c¢hips.
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2.4 I/0 PORT DEFINITION SUMMARY

The I/0 base address port is set at 50H by the factory. However
this base address may be re-~configured by the user.

The following table describes the port assignments and their use,

The mnemonics used to represent the control functicons of the
individual bits are described at the end of the table.

TABLE 2 -~ 1

PORT ASSIGNMENTS AND DEFINITIONS

ADDR ACCESS BIT7 BITS6 BITS BIT4 BIT3 BIT2 BIT1 BITO
BASE

+0 R/W Real Time Clock Chip Data Port

+1 R/W MEMEN RTCAL RTCA3 TRCAZ2 RTCA1 RTCAOQ

+1 R/0 BRNOT

+2 R/W Parallel Port O Data Port

+3 R/W Parallel Port 1 Data Port

+4 R/W CTC CHNL O

+5 R/W CTC CHNL 1

+6 R/W CTC CHNL 2

+7 R/W CTC CHNL 3

MEMEN: memory enable : is set High to enable on-bcard memory

RTCAY4=0: RTC Address 84=0: is used to select the address for the
Real Time Clock Chip.

BRNOT: Brown Qut: is low when a brown out has occurred.
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SECTION 3

3.0 USER SELECTABLE OPTIONS3

3.1 Introduction

The DSTD=703 incorporates many strapping options to provide the
user with a high degree of flexibility in system configurations.
This section describes the use of the switch jumper opticn.

3.2 Counter/Timer Configuration (JB1)

The four Counter/Timer channels may be cascaded for extended
counting and timing functions. Table 3-1 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 operation or Appendix A=11 of this manual.

TABLE 3 - 1

CTC CONNECTOR PIN ASSIGNMENT

SIGNAL JUMPER BLOCK EDGE CONNECTOR
NAME JB1 J2
C/TO I 2 1
ZCOo 0 3 2
C/T1 I Y 3
ZC1 0 5 4
C/T2 I 6

ZC2 0 7 6
C/T3 I 8 7
CLKPO 9

CLKP1 10

POINTR 11

P1INTR 12

RTCINTR 13
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The CTC may also be used to generate interrupts on status changes
during parallel I/0 transfers. This will be discussed in more
detail in the following sections.

3.3 I/0 Base Address Select (JB2)

The DSTD-703 occupies 8 contiguous I/0 addresses., Its position in
the I/0 address space is determined by JBZ connections. Table 3-2
shows the jumper block pin numbers and the corresponding
processor address bits used in the comparison, Installing a
jumper implies a logic '0', No jumper implies a logic '1'.

Examples:

1) Base address B8H requires jumpers between pins 2A & 2B
and 6A & 6B

2) Base address 50H requires jumpers between pins 14 & 1B,
3A & 3B, 5A & 5B and 6A & 6B

The board is shipped from the factory wired for address 50H.

Table 3 ~ 3 jllustrates the function of each of the 8 individual
I/0 Ports assigned to the DSTD-703.

TABLE 3 - 2
JB2 PORT ADDRESS PIN ASSIGNMENTS
PIN ADDRESS BIT

AT

Ab

A5

AY

A3

IORQ This jumper must
always be installed

[oa WO I T AN e

Logic '0' - Jumper installed

Logic '1' - No Jumper
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TABLE 3 - 3
I/0 PORT CONFIGURATION

Port Address Port Function

A7 A6 A5 A4 A3 A2 A1 AQ

X X X X X 0 0 0 RTC - Data

¥ X X X X 0 0 0 RTC - Control
X X X X X 0 1 o0 Port 0 -

X X X X X 0 1 1 Port 1 -

X X X X X 1 0 o CTC - Chan O
X X X X X 1 0 1 CTC - Chan 1
X X X X X 1 1 0 CTC - Chan 2
£ X X X X 1 1 1 CTC - Chan 3

Refer to Table 2=1 for the data bit definitions.

3.4 Parallel Ports (JB3, JB4)

The DSTD-703 has two independent 8-bit parallel ports. These
ports are implemented using the T74LS646 to T4LSEH9 series of
integrated circuits. They are cctal transceivers with latches.
Table 3 - 4 1lists the basic functions of these chips. (Refer to
Appendix E),

TABLE 3 - &

I/0 PORT DEVICE SELECTION CPTIONS

DATA PATH OUTPUT
TULS646 TRUE 3 - State
T4LIS64T TRUE Open Collector
74LS648 INVERTING 3 State
TULS649 INVERTING Open Ccllector
Note: When using open collector devices, Resister Network RN4

must be used,
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Both parallel ports are accessed through one connector J3. Table
3 « 5 shows the pinouts for the connector.

TABLE 3 - 5

PORT CONNECTOR PIN ASSIGNMENT

PORT SIGNAL PORT A PORT B
Data 0 1 11
Data 1 2 12
Data 2 3 13
Data 3 4 T4
Data 4 5 15
Data 5 6 16
Data 6 7 17
Data 7 8 18
CLKP 9 19
CONTROL 10 20
GND 24,25,26

+5V 21122|23

3.4.1 Modes of Operation

Each parallel port has six basic modes of operation, Those modes
represent the most common configurations. .

1) Latceh Input Mode

2) Transparent Input Mode

3) Latch Output Mode

4) Transparent Qutput Mode

5) Latched Bi-directional Mode

6) Transparent Bi-directional Mode
Mote that latched bi-directional mode typically uses both ports.
Table 3 - 7 summarizes some of the port configurations discussed
in the following section.
3.4.2 Latch 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
inform the processor that valid or new data is available. This
can be accomplished using the CTC.
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Connect the "CLKP" signal to a channel c¢n the counter/timer. The
"CLKP" signal for port A is pin 9 and for port B is pin 10 on the
CTC jumper block JB1. This pin can be connected to a free CTC
channel (CHO / JB1-2; CH 1/ JB1 -4; CH 2 / JB1 -6; CH 3/ JB1-
8). The CTC channel is then used in the counter mode to report
positive transitions of the "CLKP" signal.

3.4.3 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.

3.4.48 . Latched Qutput

In this mode the processor writes data into the port. The CONTROL
signal may be used in one of several ways. First, it may be used
by the external device to enable the port. The CONTROL signazal is
connected to the ENABLE input of the port register. (Connect pins
A2 and B2 on the approprilate port jumper block). Second, the
control signal can be used as a strobe in the external device to
indicate valid data. (Note that in latched ocutput 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 A2 and A1 on the port Jjumper
block. Third, 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.

3.4.5 Transparent Output

This mode is used when strobing data into an external device. The
CONTROL signal is connected to the write port line (pins A2 and
A1 of the port jumper block), In this mode the port acts simply
as a buffer. Data is cleoccked on the rising edge of the CONTROL
signal.

3.4,6 Latched Bi-directional 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 bi-
directional bus. The external device c¢locks data in the B port
using CLKP.

CLKPB can be connected in the CTC to provide an indication to the
processor that new valid data is available from the external
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device. The /RDPB signal is connected to 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 Port A. /WRPA is connected-to CLKPA (JB3-B6 to
JB3=4A1). This is used to inform the external device that new data
is available from the processor. The external device enables the
data onto 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.

3.4,7 Transparent Bi-directional Mode

This mode provides simple bi-directional capability. The port 1is
enabled at all times and the direction is controlled by the RDPA
signal; i.e.,» the direction is out unless the processor is
"reading" the port. The /RDPA is also connected te the control
signal to enable the drivers in the external device. The CLKPA
line can be either connected to the CTC or to the /WRDA signal
to provide handshake signrals in the desired direction. Other
configurations are possible. For example the out data can be
latched instead of transparent,

Jumper blocks JB3 and JBY4 are used to configure Port A and Port B
respectively. Table 3 - 7 shows connector pinouts for both peorts
(J3).

Port A has the I/0 address 52H and Port B has 53H.

Table 3 - 6 describes the Jumper Block pin functions.

TABLE 3 - 6
JUMPER BLOCK (JB3 AND JB&) PIN ASSSIGNMENT
PIN RAME FUNCTION
B1 RDP (A/B) Read port signal from the processor=-
usually connected to the ENABLE or
DIRECTICN pins.
Al WRP (A/B) Write port signal from the processor-

usually connected to the CONTROL signal
for handshake purposes.

B2 ENABLE (A/B) Port chip enable - when low, enables the
port.

A2 CONTROL (A/B) General purpose signal - for connecting-
to external device to CTC or ENABLE,

B3 SEL AB When low, the "out" direction is

transparent. When high, the "out"
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A3, Al

B4

BS

A5, A6
B6

GND
SEL BA

DIRECTION

+5V
CLKP (A/B)

DSTD-703

direction is latched - strobed by WRPF
(A/B).

Used for option selection.

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

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

External strobe for clocking data into
the port.
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TABLE 3 - 7

DSTD-703

SAMPLE PORT CONFIGURATION

MODE JB6 AND/OR JB9
JUMPER CONNECTION

Latched Input AlU-B5
B1-B2

B4~AS

Transparent Input A4-B5
B1-B2

Bi4-AY4

Latched Qutput B5-A5
B2-A3

or (B2-AZ2

or (A1-AZ

B3=A5

Transparent Qutput B5=A5
B2-4A3

A1-A2

B3-A3

Latched
Bi-directional Port A

B5«A5
{JB3-B6/JB3-A1)
B2-A2

(JB1-11/JB1-8)

Transparent
Bi-directional

)
)

Port B
A4 -BS

B1-A2

(JB1-10/JB1-6)
B1-A2
B1-B5

B2-A3
B1-42

FUNCTION

Direction in port
enable latched mode,

Direction in Port
enable Transparent.

Direction out

Enable on

When external device
controls enable
Strobe for external
device

Latched Mode

Direction out
enable on
write strobe for

external device
transparent mode

Direction
Handshake
Qut enable
Handshake
Handshake
In enable
Direction

Port enable
Handshake
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3.5 5V Only Charge Option (JB5)

When 12 volts is not available to the DSTD-703, install JB5 for
proper battery charging operation.

3.6 Bytewide Memory Socket Configuration
(JB6,JB7,JB8,JB9)

The DSTD-703 incorporates four 28-pin sockets which can be
independently configured to accept a variety of pin compatible
memory devices. Table 3 - 8 lists each socket, its corresponding
jumper block, and its address space for the standard
configuration, Table 3 - 9 illustrates the necessary jumper
connections for configuring a socket tcoc accept a particular
memory device.

The DSTD=T03 is shipped from the factory with a memory decoding
PAL (U22) which supports 2K byte chips. The factory can supply

memory decoding PAL's on request for other standard
configurations using 4K byte and 8K byte chips. Consult the
factory for PAL programming details for non-standard
requirements.

The base address of memory is selected by the user. (see Section
3-T)

TABLE 3 - 8
MEMORY SOCKET/JUMPER BLOCK ASSIGNMENT

SOCKET ADDRESS JUMPER BLOCK
U9 base + 0000 to O7FF JB6
Uu10 base + 0800 to OFFF JB7
u11 base + 1000 to 17FF JB8
u12 base + 1800 to 1FFF JB9

Table 3 - 9 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 - 9

MEMORY SOCKET CONFIGURATION

MEMORY JUMPER
CONNECTIONS
2758 1 -3
b -6
OPEN 2,7,5
2759 1 -4
4 - 6
OPEN 2,7,3,5
2716 1A - 1B
3A - 4A
5B - LA
2732 14 - 1B
38 - 24
5B - HA
2764 14 - 1B
34 - 28
5B - U4A
4118 1B - 2B
4801 3A - 3B
58 - 4A
4802 1B - 14
34 - 3B
5B - 4A

JUMPER BLOCK LAYQUT FOR J6, J7, J8, J9,

A B
1 o o
2 0 o
3 o} 0
4 o o

3 - 10
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3.7 On Board Battery Select (JB10)

The DSTD-703 allows the user to select between on-board battery
or an external battery. The on-bocard battery is selected by
installing a jumper at JB10. The external battery is selected by
connecting the positive side of the battery to external connector
J2 pin 8 and the negative side to J2 pin 10.

3.8 Memory Base Address Select (JB11)
The board's position in the processor's memory address space is
selected by using hardwired jumpers. The board can be selected to
occupy an 8K, 16K or 32K range of address by JB11, JB11 also
configures the base address of the card to any 8K, 16K or 32K
boundary,

TABLE 3 - 10

MEMORY RANGE SELECT

32K install 2B-24A; A4B-4C; 5B-5C; 3B-~3C; 6B=-6C
16K install 2B-2A; 4B-4A; 5B-5C; 6B-6C
8K install 2B-2A; UB-4A; 5B-5A

TABLE 3 - 11

MEMORY BASE ADDRESS SELECT

32K Range

Base at 0000H: install 1B - 1A
8000H: 1install 1B - 1C

16K Range

Base at 0000H: install 1B - 14; 3B - 34
4000H: install 1B - 14; 3B ~ 3C
8000H: install 1B - 1C; 3B - 34
COO0OH: install 1B - 1C; 3B - 3C

8K Range

Base at O000H: install 1B - 1A; 3B - 14; 6B ~ 6A
2000H: install 1B - 14; 3B - 143 6B - 6C
LOOOH: install 1B - 1A4; 3B - 1C; 6B - 6A
6000H: install 1B - 1A4; 3B - 1C; 6B - 6C
8000H: install 1B - 1C; 3B - 14; 6B -~ 6A
AOCDH: install 1B - 1C; 3B - 14; 6B -~ 6C
CO00H: install 1B - 1C; 3B - 1C; 6B - 6A

EOOOH: install 1B - 1C; 3B - 1C; 6B - 6C
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3.9 Memory Option Configuration (JB12)

This Jumper Block is available as a user defined function. It is
an input to the memory decoder and may be used to select a non-
standard user defined memory map.

3.10 DMA Chain Enable (JB13)

This Jumper Block is used only when a dy-4 SYSTEMS INC. backplane
is used. It provides a path through this card for the DMA chain.

3 - 12
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SECTION 4
4.0 SPECIFICATIONS
4.1 Functional Specifications
4.1.1 Word Size
Data 8 bits

I/0 Addressing 8 bits

4,1.2 Cycle Time
Min Max
DSTD=703 - 2.5 250kHz 2.5MHz
DSTD-703 - 4.0 250kHz 4,0MHzZ
4.1.3 I/0 Port Addressing

The DSTD-703 occupies 8 contiguous I/0 addresses. The base
address is user selectable by JB2 (see Section 3.,2). Two I/O
addresses are used for the Real Time Clock (RTC) chip and memory
enable port; two for the twe 8 bit parallel port and four for the
CTC.

4.1.4 Real Time Clock
The RTC occupies two I/0 addresses on the DSTD-703,
At base + 0 1is the data port
hase + 1 1is the address latch that controls the address codes
to the RTC chip.
The appendix contains a data sheet for the RTC chip.
Example for reading time. HH/MM/SS
LD A,2 ;
OUT (51H),4A ; select counter-seconds

IN A, (50H) ; read seconds from RTC chip
LD (SEC), A ; store in location (SEC)

LD 4,3

CUT (51H),A ; select counter-minutes
IN A, (50H) ; read minutes

LD (MIN),A ; store in location (MIN)
LD A,4

QUT (61H),A ; select counter-hours

IN A, (50H) ; read hours

LD (ER3),A ; store in location (HRS)
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4,1.5 Memory Enable Bit

The memory enable bit is located at I/0 address base +1 bit 5.
Memory is enabled when this bit is set High, and disabled when it
is set Low. This bit is set low by reset.

5,1.6 Eight Bit Parallel Ports

There are two general purpose 8 bit parallel ports on the DSTD=-
703. They may be configured to run in several modes (refer to
Section 3,3). Port 0 is controlled via I/0 address base +2 and
Port 1 is controlled via I/0 address base +3.

4.1.7 Counter/Timer

The counter/timer controller is located at I/0 address base +4
through to base +7. Refer to Section 3.1 for configuration
description.

h,1.8 Interrupts

The DSTD-703 supports vectored interrupt generation via the CTC

chip. The interrupt vector is programmable upon initialization.
Also the DSTD-703 supports full daisy chain interrupt priority.

4.2 Electrical Specifications

4.2.1 STD Bus Interface

Bus Inputs : one T4LS load max.
Bus Outputs: Igp 24 mA min @ Vgp 0.5 Volts
IOH 15 mA min @ VOH 2.4 Volts
4.2.2 Operating Temperature

0 degree Celsius to 60 degrees Celsius

b,2,3 Power Supply Requirements

+5VDC 5% @ 1.0 Amps Max
+12VDC 5% @ 0.02 Amps Max
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4.3 Mechanical Specification

4.3,1 Card Dimensions

4.5 inches (11.43 cm.) wide by 6.50 inches (16.52 cm.) long
0.48 inches (1.22 cm.) maximum height

0.062 inches (0.16 em.) printed circuit board thickness

4,.3,2 STD Bus Edge Connector

56 Pin dual readout: 0.125 inch centers

4,3,2.1 Mating Bus Connector
Viking 3VH28/1CES (PCB}

Viking 3VH28/1CND5S (Wire wrap)
Viking 3VH28/1CNS (Solder 1lug)
4,3.3 Counter/Timer Connector

10 Pin Dual 0.100 inch grid

4,3.3.1 Mating Connector

Flat cable Ansley 609-100M or equivalent

4.3.4 Parallel Port Connector

1 - 26 Pin Dual 0.700 inch grid flat cable type male connector
(header)

4.3.4.1 Parallel Port Mating Connector

Ansley 609 - 2600M (flat cable) or equivalent

Winchester PGB26A - housing ) For use with
Winchester 100-700C0s = contacts ) discrete wires
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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 electrostate discharge. THE CIRCUIT BOARD MUST NEVER BE
PLACED IN CONTACT WITH STYROFOAM MATERIAL. Enclose a letter
containing the following information with the returned circuit
board:

Name, address and phene 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 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 90 days. This warranty does not apply
to any product that has been subjected to misuse, accident,
improper installation, improper application, or improper
operations 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 those herein
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
discharge.

Failure to use this bag in shipment will VOID the warranty.
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OPTION JUMPER SUMMARY

A-1 The following is a summary of the DSTD-703 Option
Jumper Blocks.

JB1 Counter/Timer Configuration Block.
JB2 I/0 Base Address Select,

JB3,4 Parallel Ports.

JB5S 5V Only Charge Option.

JB6,7+8,9 Memory Socket Configuration.

JB10 On Board Battery Select.

JB11 Memory Base Address Select.

JB12 Memery Option Configuration.

JB13 DMA Chain Enable.



A=2 Counter Timer Configuration (JB1)

JB1
c RTC Interrupt
o} J2-1
o J2=2
o J2-3
o J2-4
o] J2-5
o} Ja2-6
o J2-7
e J2-8
0 CLK PO
o CLK P1
o P1 Interrupt
A-3 I/0 Base Address (JB2)
B o o o o o o
A o o o o o o
1 2 3 4 5 6
B1 to B6 Ground
A1 Address Bit 7
A2 dddress Bit 6
A3 Address Bit 5
Al Address Bit i
A5 Address Bit 3
Ab /I0RQ




A-3

A-5

A-6

A
A2
A3
A4
A5
A6

Parallel Ports

B o
Ao
WRP 0/1
P(0O/1) INTR
GND
GND
+5V
+5V

+5V Battery Charge Option

o)

o

Memory Socket Configuration

Address Bit 10

Address Bit 11

Battery Feed

+5V

Socket pin 23 (A11/WE/VPP)

+5V

VBATT

On Board Battery Select

Battery

(JB3,4)

JB10O

o]

e}

B1
B2
B3
B4
BS
B6

A

o]

Battery Feed

RDP 0/1

G EN (THLS64X)

SEL A/B
SEL B/A

(7T4LS6U4X)
(7T4LS6LX)

DIR (74L3S64X)

CLP O/1

(JB5)

B

o} Socket pin 21

o GND

o) Write Strobe
o) +5V

o] Socket pin 26
(JB10)

(JB6,7,8,9)

(A10)

(VCC)



A-8 Memory Base Address Select (JB11)

1 2 3 4 5 6

C O o o o ©o o
JB11
B o o ©o 0 0 Q
A © 0O © © 0 o0
A1,3,6 GND
A2 Address Bit 15
A4 Address Bit 14
A5 Address Bit 13
B1 Comparator Bit B3
B2 Comparatcr Bit A3
B3 Comparator Bit B2
B4 Comparator Bit A2
B5 Comparator Bit A1
B6 Comparator Bit B1
C1-Ch +5V logic '1°
A-9 Memory Option Configuration
JB12
opt input o 0 GND
A-10 DMA Chain Enable (JB13)
JB13
Pin 41 o o Pin 40
A-11 Programming The CTC
A-11.1 Channel Selection

DSTD products using the Z80 CTC decode the CTC to occupy 4
contiguous port addresses, Writing to the appropriate port

address will automatically select the correct register in the
cTC.




A-11.2 Interrupt Vectors

If any one of the CTC channels is going tc be used with its
interrupt enabled, an Interrupt Vector must be written to the
CTC. The use need only supply the 5 high bits ¢of one vector as
the CTC assumes the vector points to 4 contiguous byte pairs
corresponding to the 4 channels. Note that DO must equal 0 to
indicate that the word being written to the CTC is an interrupt
vector; this alsc requires vectored addresses to start at an even
memory locations.

D7 D6 D5 D4 D3 D2 D1 Do
V7 V6 V5 vy V3 X X 0
<USER SUPPLIED VECTOR> {SUPPLIED BY CTC>
A=-11.3 Channel Control Register

The control register bit functions are as illustrated below.

D7 D6 D5 Dy D3 D2 D1 Do
INT LOAD
ENA MODE RANGE SLOPE TRIG TC RESET 1
PO = 0 indicates the byte is an INTERRUPT VECTOR.
DO = 1 indicates the byte is a CONTROL WORD.
D1 = 0 the channel continues current operation.
D1 = 1 the channel is immediately RESET to control word values.
D2 = 0 indicates NO TIME CONSTANT to follow.
D2 = 1 the next I/0 byte will be a TIME CONSTANT. (1 to 256)
D3 = 0 timer will FREE-RUN starting on next processor cycle,.
D3 = 1 indicates timer will start on EXTERNAL TRIGGER.
D4 = 0 indicates external trigger on NEGATIVE-GOING edge.
D4 = 1 indicates external trigger on POSITIVE-GOING edge.
D5 = 0 indicates prescaler factor of 16. (timer mode only)
D5 = 1 indicates prescaler factor of 256. (timer mode only)
D6 = 0 indicates TIMER mode. (prescaler is enabled)
D6 = 1 indicates COUNTER mode. (prescaler disabled)
D7 = 0 INTERRUPT DISABLED for that channel.
D7 = 1 INTERRUPT on zero count ENABLED for the channel.
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STD-Z80 BUS PIN OUT AND DESCRIPTION

BUS MNEMONIC DESCRIPTION

1 5V 5Vde system power

2 5V 5Vdc system power

3 GND Ground - System signal ground and

DC return
4 GND Ground - System signal ground and
DC return

5 =5V -5Vdec system power

6 -5V -5Vdc 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 D5 data bus is used for data exchange
13 DO with memory and I/0 devices

14 DYy

15 AT

i6 A5

17 Ab Address Bus (Tri-state, output,
18 AlY active highl.



STD-Z280 BUS PIN OUT

19 A5 AO-A1%5 make up a 16-bit address bus
20 A13 The address bus provides the
21 Al address for memory (up to 65k
22 A2 bytes) data exchanges and for I/0
23 A3 device data exchanges. I/0Q
24 A1 addressing uses the lower 8 address
25 A2 bits to allow the user to directly
26 A10 select up to 256 input or 256
27 Al cutput ports. A0 1is the least
28 A9 signficant address bit. During
29 AOQ refresh time, the lower 7 bits
30 A8 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 I1/0 device,

32 /RD Memory Read (Tri-state, output,
active low). /RD indicates that the
CPU wants to read data from 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 /I0ORQ Input/Output Request (Tri-state,
output, active low]). The /IOQORQ
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 alsoc 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 oceur during
/M1 time, while 1/0 operations
never occur during /M1 time,

34 /MEMRQ Memory Request (Tri-3tate output,
active low). The /MEMRQ signal
indicates that the address bus
holds a valid address for a memory
read or write operation.

35 /I0EXP I/0 expansion, not used on dy-4
Systems DSTD,
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36 /MEMEX
37 /REFRESH
38 /DEBUG
39 /M1

40 STATUS O
41 /BUSAK

Memory expansion, not used on
dy-4 Systems DSTD cards.

/REFRESH (Tri-state, output, active
low)., /7REFRESH indicates that the
lower 7 bits of the address bus
contain a refresh address for dyna-
mic memories and the /MEMRQ signal
should be used to perform a refresh
cycele 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.

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

Machine Cycle One (Tri-state, out-
put, active low). /M1 indicates
that the current 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 also occurs with /IORQ
to indicate an interrupt
acknowledge cycle.

DMA priority chain input.

Bus Acknowledge {Output, active
low). Bus Acknowledge is used to
indicate to the requesting device
that the CPU address bus, data bus,
and control bus signals have been
set to their high impedance state
and the external device can now
control the bus.

B - 3
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42 /BUSRQ Bus Request (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 can control 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-
nateds and the Bus Acknowledge
{(/BUSAK) signal is activated.

43 /INTAK 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.

4y /INTRQ Interrupt Regquest (Input, active
low)., The Interrupt Request Signal
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 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
out 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/0
devices are nct 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 to the
CPU.

B - 4
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46

47

48

49

50

51

/NMIRQ

/SYSRESET

/PBRESET

/CLOCK

CNTRL

PCO

Non-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
auvtomatically saved in the external
stack so that the user can return
to the program that was
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 also
force the CPU program counter to
zero, disable interrupts, set the I
register to 00H, set the R register
to O0OH and set Interrupt Mode O.

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

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

Auxiliary Timing

Priority Chain Output (Output,
active high.) This signal is used
te form a priority interrupt daisy
chain when more than one interrupt
driven device is being used. A
high level on this pin indicates

that ne other devices of higher
priority are being serviced Dy a

CPU interrupt service rocutine.
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52 PCI Priority Chain In {Input, active
high). This signal is used to form
a priority interrupt daisy chain
when more than cne 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 -12Vde system power

NOTES:

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

made with respect to the CPU module.
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D3TD 703 PARTS LIST

il e e Y T T — A — ——— T i} okl s i o oy S Ty e T P T T TE M R TE . W AW W W TR Y e e - A — i —

DY4PART  OTY DESCRIPTION DESIRWTION
PTOI2032 1 741532 TTL-LS 47

PT012085 1 74LSB5 TTL-LS U1d

PT012139 1 7415139 TTL-LS 015

PTOI2174 1 74L8174 TTL-LS I7

PT012245 ¢ 7418245 TTL-LS U1,U3.U18, 19029, 023
PT012448 2 74LS448 TTL-LS (T.1. ONLY) 45, U4
PT012482 1 7415682 TTL-LS U4

PTOIA00S 1 74505 TTL-§ u13

PTOI4001 | MMS81478N CMOS u7

PTO14013 1 40H32 €MOS (TOSHIBA) 2

PTO15014_ 1 MK3882n-4 {290A-CTC) 4.00 MHZ CTC U8

PTO29001 1 ICL8?{t (PA i14

PTO34001 ! PALIZLG 21

PTO41103 1 1/4 WATT, 10K OHM, S/ RESISTOR 23

PTO81104 | 174 4ATT, 100K ORM, 5% RESISTOR 310

PT041105 1 1/4 UATT, | MEG OMM, 7 RESISTOR RI2

PTO41L2] 1 14 WATT, 120 ORM, 5% RESISTOR Rl

PT041153 1 1/4 WATT, 15K OMM, ¢ RESISTOR RL1

PT041224 2 1/4 UATT, 220K ORM, I BESISTOR R4 R7
PT041470 1 1/4 4ATT, 470 OWM, 5% RESISTOR RS

PT041472 1 14 4WATT, 4,7K OMY, 5% RESISTOR B

PT041472 1 1/4 UATT, 47K DAY, Tt RESISTOR RI3

PT041474 1 1/4 WATT, 470K OH¥, L RESISTOR 79

PID41680 1 1/4 UATT, 48 DFM, 5% RESISTOR 2

PTO41821 1| 1/4 UATT, 620 OMN. 3 RESISTOR Rid

PTO42023 | 32994-1-203 OR 444203, 20K ORM POTENTIOMETER, T0P ADJUST R4

PT043002 1 & PIN, 5 RESIGTOR. d,7K ORY SIP RESISTOR NETWORK S

PT043017 4 10 PIN, 9 RESISTOR, 4.7K OHM, 31° RESISTOR NETWCRK N1 T2, W3, RN
PT052000 1| CKOSBX101K OR DGASBZIAIM, 108n¢, 200U CERAMIC CAPACITOR rid

PT052002 | CKOSEX220K, 2204, 200V CERANIC CAPACITOR cs

ST052010 4 .iuf, S0C.1 LD, SP.) G121-050-750-104M, CERAMIC CAPAGITOR  C4.07-010.012
STIS3000 2 TAGIONDS. 10ud, 29/ TANTALLM CAPACITIR oI1,021.007
PTOSSON0 9 .tuf $U,.2 LD, SP.)1R&710dM,POLYESTER FILM LAPALITOR C1-r3.215-020
PTOS9001 1 IRAZIOM, .01uf, 43V POLYESTER FILM CAPACITOR {.2 LD, 3F.) 013

PT052003 15 - 30 od. ARIABLE CAPACTIOR c5

PT041004 2 MPSAIZ NPN DARLINGTON TRANSISTOR 1.0z
7071000 2 IN4148 SiGNAL DIODE 01,03
PTO72001 1 IN7S24 ITNER DIODE 3

PT073001 1 1M400! RECTIFIER 05

PT072002 1 iNS817 SHOTTKEY RECTIFIER 22

RT102007 1 FNX 32,748 MHZ DISCRETE CRYSTAL vt

FTI11073 1 30081 CARD EJECTOR HITH PING

PTI12001 3 404014 NICAD BATTERY, &4A, 190 aCL Bi.E7.33
STI22003__ 2 CHDSYATWIS &0 PIN DOUBLE ACW HEADER 132- 784 JE4-J59 911
PTi22904 1 CHG4934415 34 PIN BINGLE ROW HEADER 121,485, 101843
PTIZ23001 1 132140-3 24 O'N RIGHT AVGLE COMECTOR 13

PTI23002 | 1021401 1} PIN RIGHT ANGLE COMNECTOR 12

PTI24020 1 <a0444=3 20 PIN 1.C, SOCKET 21

PT124324 1 $40381-3 24 OIN 1.0, 50CHET 7

STIM028 5 Za02s3-3 02 8N 1.0, S0UT 1312
I T e

ATriiaig DTN MaMiar
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DESCRIPTION | DATE |ORNICHK
r T t -
2 ECN 0030 )
3 ECNON17 83/09/2

1C POWER PINS

TYPE +12 =12

+5 -5

GND

sz

MME8167

PALIZ2LE

3882-4

745123

745139

TALS1T2

TALS5245

TaLs32

T4LS646

145682

T4L585

74503

NOTE:.
1. UNLESS DTHERWISE SPECIFIED;

- RESISTANCE YALLES ARE IN OWMS.
. CAPACTTANCE VALUES ARE IN MICROFARACS.
- VALUES PYECEDED BY THE SYMBOL «(PLUS) DR - (MIME)

ARE IN VLTS,

STD CALENDAR CLOCK CARD
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APPENDIX E
DATA SHEETS MM58167A REAL TIME CLOCK
DATA SHEETS TH4LS64X PARALLEL PORT DEVICES



National
Semiconductor

Octoper 1981

MM58167A Microprocessor Real Time Clock

General Description

The MMSB167A is a low threshold metal gate CMOS circuit
that functions as a real time clock tn bus oriented micro-
processor systems. The device incluges an addressable
real time counter, 58 bits of RAM, and two interrupt out-
puts. A FOWEEH DOWN input aliows the chip to be disa-
bled trom the rast of the system for standby low power
operation. The tima basa is a 32,768 Hz crystal oscillator.

Features

® Microprocessor compatible (B-bit data bus)

# 110,000 ot a second through month counters

B 56 bits of RAM with comparator to compare the real
time counter to the RAM data

W 2 INTERRUPT OUTPUTS with 8 possible interrupt
signals

3 POWEA DOWN input that disables all inputs ang out-
puts except for one ot the interrupts

8 Status bit to indicate roliover during a read

B 32 768 Hz crystal oscillator

® Four-year calendar {na leap year)

B 24-hour clock

Functional Description

Real Time Counter

The real time counter is divided into 4-bit digits with 2
digits being accessed during any read or write cycle. Each
digit represents a BCD number and is defined in Tabla t.
Any unusad bits are heid at alogical zero during a read and
ignored during a write. An unused bit is any bit not neces-
sary to provide a full BCD number. For example tens of
hours cannot legally exceed the numbar 2, thus only 2 bits
are necessary 10 define the tens of hours. The other 2 bits
in the tens of hours digit are unused. The unused bits are
designated in Tabie | as dashes.

The addressabie portion of the counter is from 1/10,000 of
a second to months. The counter itself is a ripple counter.
The ripple deday is less than 60 48 above 4.0V and 300 us at
2.0V.

RAM

56 bits of RAM are contained on-chip. These can be used
for any necessary power down storage of as an alarm
laich for comparison to the real time counter. The data in
the RAM can be compared to the real time counter on a
digit basis. The only digits that are not compared are the
unit 1en thousandths ot seconds and tens of days of the
week (these are unused in the real time counter). if the two
rmost significant bits of any RAM digit are ones, then this
RAM location wiil always compare.

The RAM is formatted the sama as the seal time counter, 4
bits per digit, 14 digits, however there are no unused bits.
The unused bits in the real time counter witl compare only
ta zeros in the RAM.

Interrupts and Comparaior

There are two interrupt outputs. The first and most tiexible
is the INTERRUPT QUTPUT (a true high signai). This out-
put can be programmed to provida 8 different output
signais. They ara: 10 Hz, 1 Hz, once per minute, once par
hour, once a day, once a week, once a month, and when a
fRAMireai tima counter comparison occurs. To enable the
output & ona is written into the interrupt control register at
the bit location corresponding to the desired output
frequancy (Figure 1). Once one or more bits have been set
in the interrupt control register, the comesponding
counter's roliover to its reset state will clock the interrupt
status registar and cause the interrupt output 10 go high.
To reset the interrupt and to identify which frequency
caused the intarrupt, tha interrupt status register is read.
Reading this register places the contents of the status
register on the data bus. The interrupting frequency wil ba
idantified by a ona in the respective Dit position. Removing
the read will raset the interrupt,

The second intarrupt 18 the STANDBY INTERRUPT (open
drain output, active low). This interrupt occurs when
enabled and when a RAM/raal time counter comparison
occurs. The STANDBY INTERRUPT is enabled by writing a
one on the DO line at address 16, or disabled by wnting a
zero on the DO line. This interrupt is not triggered by the
adge of the compare signal, but rather by the iavel. Thus if
the compara is enabled when the STANDBY INTERRUPT
is anabied, the interrupt wilt turn on immediately.

Connection Diagram

Dual-In-Line Package
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Absolute Maximum Ratings

Voltage at All Pins Vg —0.3VioVpp+ 0.3V

Cperating Temperature -~ 40*Cto85°C
Storage Temperature - g5*Cto150°C
Voo-Vsg 8.0v
Lead Temperature(Scidering, 10 seconds) 300°C

Electrical Characteristics veg=0v, - a0°C<T,<85°'C

Paramster Conditions Min Max Units
Supply Voltage
Voo Quiputs Enabled 4.0 8.5 ¥
Voo POWER DOWN Mode 2.0 55 v
Supply Current
Ipp, Static Outputs TRI-STATE"
tyy = 0C, Vpp=5.5V 10 wh
I5p. Dynamic Outputs TRI-STATE
h=32 kH2 Vpp = 5.5V
Viga VDD -0.av
V"_S V55+0.3V 20 uA
{pp. Dynamic Cutputs TRI-STATE
fin = 32 kHZ, Vgp = 5.5V
Vi = 2.0V, V) = 0.8V 12 mA
input Voltage
Logical Low 0.0 Q.8 v
Logical High 2.0 Vop v
input Leakage Current Vggs Viys Voo -1 1 uA
Qutput Impedance QO and INTERRUPT QUT
Logicai Low Vpp=4.5V. lgr = 1.6 mA 0.4 v
Logical High Vpop=4.5V. lgu= — 400 LA 2.4 v
lgn= —10 zA 0.8 Vpp v
TRI-STATE Ves = Vour= Voo -1 1 v
Qutput impedance ADY and STANDBY iNTERRUPT
Logical Low, Sink Vgp=4.5V, igu= LEMA 0.4 v
Logical High, Leakage Vour=Vop 10 whA
Functional Description (continueq)
TABLE |. REAL TIME COUNTER FORMAT
Max Max
Units . Tens
Counter Addressed BCD BCD
Do D1 D2 D3I Code D4 05 D& D7 Code
1110000 of Seconds 0Qy) - - - - o} D4 D5 D6 D7 9
Hundredths and Tenths Sec 01,4} Do D1 D2 D3 9 D4 D5 D& D7 9
Seconds {024) D0 D1 D2 D3 9 D4 D5 0C6 - 5
Minutes {034) Do Dt D2 D3 9 D4 DS D& - 5
Hours {04.) pe O D2 D3 9 cs D5 - - 2
Oay of the Week {054) pe O1 B2 - 7 - - - - 0
Day of the Maonth {064) oo DY D2 03 3 pa D5 - - 3
Montn (07w} 00 b1 D2 D3 9 04 - - - 1
[-}indicates unused bits
TRLSTATE® isa tragsmare of tor Corp,




Functional Description continuea

TABLE Il. ADDRESS CODES AND FUNCTIONS

A1 AD Function

»
[*)

[=]
(=]

Counter—Ten Thousandths of Seconds
Counter— Hundredths and Tenths of Seconds

-

Counter— Saconds

Counter— Minutes

Counter—Hours

Counter— Day of Waek
Counter— Day of Month
Counter—Month

RAM—Ten Thousandths of Seconds
RAM .- Hundredths and Tenths of Seconds
RAM—Saconds

AAM — Minutes

RAM —Hours

RAM—Day of Week

RAM—Day of Month

RAM — Months

Interrupt Status Register

p—

O 0o 0O O o 0 o Q
-y

[T S ~ RS RO, R

- o s s
- e O O O O -
- o -

-

interrupt Control Register

Counter Reset

. See Table If Below
RAM Reset

Status Bit

GO Gommand

STANDBY INTERRUPT

Test Mode

-~ O 0O o O
O = 0O = O « O -~ O

-

- S . R Y = T T S ~ T = RS S ~ Y -~ T
-

..,.__‘_._.A—-OOQOODDOOOODQQOQz
—
o

- O 0O 0O 00 O o = -

iy
—_
s

All others unused

TABLE ill. COUNTER AND RAM RESET FORMAT

0o D1,

o
[ ]

D3 D4 05 D& D7 Countar or AAM Resst

0 Ten Thousandths ot Seconds
Hundredths and Tenths of Seconds
Seconds

- o QO <O
o o a o

Minutes

o Q o o o

-

Hours

o o o o g o

-

Cays of the Week

o o o o o o

Cays of the Month
o 1 Months

o O o O o o Q
o O O 0 O 0 ~+ O
0o 0O O o O =+ OO
o o O o
o o @

Q

—_

Forcounters reset adoress = 12,
for RAM raget 200ress = 13y




Functional Description continuea)

The comparator is a cascaded exciusive NOR. its outputis
latched 61 us after the rising edge of the 1 kHz clock signai
{input to the ten thousandths of seconds counter). This
allows the counter to ripple through betore icoking at the
camparator. For opperation at less than 4.0V, the thousand-
ths ot seconds counter shouid not be included in a com-
pare because of the possibility of having a rippie detay
greater than 61 us. (For cutput timing see Interrupt
Timing.)

Power Down Mads

The POWER DOWN input is essentially a second chip
selecl. It disables all inputs and outputs except for the
STANDBY INTERRUPT. When this input is at a logical
zaro, the device will not respond to any extarnal signails. It
will, however, maintain timekeeping and turn on the
STANDBY INTERRUPT if programmed to do_so. {The
programming must ba done before the POWER DOWN in-
put goes to a togical 2ero.) When swilching Vpg to the
stanaby or power down moade, the POWER DOWN input
should go to a logicai zero at least 1 us before Vpp is
switched. When switching Vpp all othar inputs must re-
main between Vg — 0.3V and Vpp + 0.3V. When restering
VYpp te the normal operating mode, it is necessary 1o insure
that all cther inputs are at valid ievels betore switching the
POWER DOWN input back to a logical one. These precau-
tions are necessary to insure that no data is lost or aitered
when changing to or from the power down mogs.

Counter and RAM Ressts; GO Command

The countars and RAM can be reset by writing the propar
data at address 12, or address 13, respectivaty. The
rasets are divided up the same way as the counters and
RAM are divided up when accessing them. The data writ-
ten into the part will determine which set of 2 digits (1 digit
for ten thousandths of seconds and days of the week) witl
De reset. The address will determine whether the 2 digits
are in the AAM orin the real time counter. Each logical one
on the data bus will cause 2 digits to be reset. Resetting
the most signiticant used bit of any counter will clock the
following counter.

A write pulse at addrass 15, wiil reset the thousangths,
hundredths, tenths, units, and tens of secongs counters.
This GO command is used for precise starting of the clock.
The data on the data bus is ignored during the write. [f the
seconds counter is at a vaiue greater than 40 when the GO
is issued, the minute counter will increment; octherwise the
minute counter is unaffected. This command is not neces-
sary to start the clock, bul merely a convenient way to
start precisely at a given minute. (Sea Table Il far reset
format.)

Status Bi

The status bit is provided to inform the user that the ¢lock
is in the process of rolting over when a counter s read. The
1 kHz clock into tha thousanaths of seconds counter has a
puise widgth of 51 us. If a read of the reai time counter (any
digits) is done during this 81 13 period the status bit will ba
set. This telis the usar that the clock is rippling through the
real time counter. Because the clock is rippling, invalig
data may be read from the counter. f the status bit is set
following a counter read, the counter should be reread.

Tha status bit appears on DO when address 14,,.is read. All
the other data lines will be zero. The bit is set when a
logical one appears. This bit should be read every time a
counter read or saries of counter reads are done. Thae traii-
ing edge of the read at address 14, will reset tha status bit.

Qscillator

The oscillator used is the standard Pierce oscillator. Exter-
naity only 2 capacitors and the crysial are required. For
micropower crystais a resistor in series with tha gscitlator
output may be necessary to insure the crystal is not over-
drivan. This resistor shouid be approximately 200 k{l. The
capacitor vaiues should be typically 20 pF-25 pF. The
crystai frequency is 32.768 Hz.

The oscillator input can be externally driven, if gesired. In
this cage the output should be left Hioating and the input
tevels should be within 0.3V of the supplies.

A ground line or ground plane batween pins 9 and 10 may
be necessary 10 prevent interference of the osciliator by
the A4 address.

Controt Lines

The AEAD, WRITE. and CHIP SELECT signais are active
tow inputs. The READY signal is an open drain output. At
the start of each read or write cycie the READY line (cpen
drain} will putl low and wilk remain low untii valic data
from a chip read appears on the bus or data on the bus is
latched in during a write. READ and WRITE rmust be
accompanied by a CHIP SELECT (see Figures 3 and 4 for
read and write cycie timing).

Tast Mode

Thertest mode is merely a mode for production testing. It
aliows the counters to count at a higher than normal rate.
in this mode the 32 kHz osciltator input is connected
directly 1o the ten thousandths of seconds counter. The
chip select and write lines must be low and the adgress
must be heid at [F .




Functional Description (continuen

50 0 [\H] 03 o4 0s o6 o?
n IN L] L} IN [ L] L] INTERARUPT
L1 EONTAOL
ONLY REGISTER
a q [ a a [ARARESY =11y
1NN nHouR
VIIE LOAY
10380 IWEEK
LOMPARE 1 l—-._ LMONTH
: 3 c < 3 C O | INTERAUPT

AEAD
anNLyY

ITATUS
REGISTEN
a ADDRESS « 1y

L

INTEARUPT
LaGiC

FIGURE 1. Intertupt Register Format

Interrupt Timing - 40'Cc=T,585'C. 45V <Vop =55V, Veg = OV

IMTERAUPT
autruT
(ACTIVE
LOGIC mLN)

TYPICAL BYNAMIC Ipp LA}

HA
[t

P

N

i
-
2 3

Ygo (V)

4

FIGURE 2. Typicai Supply
Current vs Suppiy Voltage

Parameter R - Min Max Units

tinTon Status Register Clock to INTERRUPT

QUTPUT (Pin 13) High (Note 1) 5 us
tsgvon Compare valid to STANDBY INTERAUPT

{Pin 14) Low {Note 1) 5 us
tiwtore  Trailing Edge of Status Register

Head to INTERRUPT QUTPUT Low 5 uS
tspyorr  Trailing Edge of Write Cycle

{00 = 0; Address = 16) to STANDBY

INTERRUPT Off (High Impadance State) ] %S

Mate T THe SIATUS rEgister cracks Ere: (e COMESpONaing COUNTErS TOHOvEr (O 1S resat $(die Or (18 COMPRE JBCOTNG vaid. TR& COMDArE DECOMES vRIDB) o5

after the 110,000 of a second countar i3 clocked, if the rell lime counter data mitches the RAM data

Read Cycle Timing - 40°c =7, <85°C, 45V =Vpp <55V, Vag =0V

Parametsr Min Max Units
tap Address Bus valid to Read Strobe 100 ns
tcsp Chip Select 10 Read Strobe 0 ns
tany  Read Strobe to Ready Strobe 150 ns
tayp Ready Strobe to Data Valid 800 ns
taD Address Bus Valid to Data Valid 1050 ns
tRM Data Hoia Time From Trailing Edge ot Read Strobe 0 ns
thz Trailing Edge of Read Strobe to TRI-STATE Mode 250 ns
tayw  Read Hold Time after Ready Strobe o] ns
Tra Address Bus Hold Time from Trailing Edge of Read Strobe 50 ns

3




Write Cycle Timing -40°c=7,<85"C, 45V sVpp <65V, Vgg =0V

Paramaeter Min Max Units
taw  Address Valid to Write Sirobe 100 ns
tesw  Chip Select to Writa Strobe ¢} ns
tow Data valid betore Write Strobe 100 ns
tway Write Strobe to Ready Strobe 150 ns
tay Ready Strobe Width 800 ns
tryw  Write Hold Time after Ready Strobe 0 ns
twp  Data Hold Time after Write Strobe 110 ns
twa  Address Hold Time after Write Strobe 50 ns

Data bus loading is 100 pF.
Raady output icading 18 50 pF and 20 kit pull-up.
Input and outpul AC HimMing laveia:

Logicat one = 2.0V

Lagicai zar0 = 0.8V

Read and Write Cycle Timing Diagrams

Ag--A

ADDRESY VALID

i J—tesm——t—trAY ~ o AR —arf
S _
! i i L
- \i Ao i ‘f ;
3 . el
08-07 : DATA VALID )——
: D i-—ln!—-:
FIGURE 3. Read Cycie Timing
A=A

AJDRESS VM.II)'

A

e Wher|

VA

e ICSW ———*—‘\“ﬁ-i

T

\
/’i'- WO -

|

ay

—\ /

DATA vALID

|
: !

FIGURE 4. Write Cycle Timing




Typical Appiications

SYSTEM SYSTEM DATA
ADORESS JUS 8§
~. S
t
AS + STANDRY
e CHIP = SATTERY
SELECT .
A7 LoGIC -
41 500n l
_ 9=V¥pp - 3V
1! 1} FER TUWE (FAOM SYSTEM
m W POWEN SUMPLY)
. AV - Age
']
Al A :
L4 a2
4 A
= INOTE 1) M N
2t oscn PryaH
1T =t (GHEAATIONAL DURING
0SCOUT  STDNY ""‘"'_” WK CoNoITION)
~ Ve INT|
LOPTIONAL)
32,760 e
21'5'”__ XTAL 20 9125 oF SYSTEM
[ 14 INTERRUPT
{KORMAL POWEN 0%
s = - SYATEM INTERAUS)

Note 1: A ground line of ground pians guard race should be Inciuced batwesn pins 9 and 10 to insurs Lhe oscillator 1s not disturbed by tha adoress (ins.
FIGURE 5. Typical Connection Diagram

SYSTEM by 5 __LT. sTANDSY
— RY
ADORESS $uS ln 148 S ::rr:
AS-aY FAWER
it 4 cs 10 Sawh N =
1) 7] LOBIC s ?
] - .
12V e 1 A vpp -4V
20 2340 - AD-Ad 5=9 19
Y e Ad-a15 pmeyl re [T 0se IN |
1 A e
11 MMSEIETA _.L_ =l
= sy — o ML -
0o L,
a1
= INTE . A1 osc our 12
7 ] 1% WA : Iy
2
o L} P9 17 o8IN A e N 20 9F
llz It Im AN
I3 HOLA 3 12
HBLA . wr .
' 1 12 4 3 "] =
6 m— RESET oyt TV =
H 13 1-18 3 ]
2 sYNE 30-07 premed 0007,
TEAEY  NT 0ATA 383007 o
1439814
1 " Bus .
= Whe 12 3 1/0RA 3 kil
[ty R 122
FUTEN —— .
15 18 10w {
W |1 J—
e | t = MEMW
(BT X -
—]_. TNTR e L2 e
- =
1 i T
STATUS STROBE
v =
INTERAUPT
F17114 Y
AAA e
Wiy an

Note 1 Must use 8238 or equivalent Iogic {0 insure aovanced HOW Puise; so0 that the ready output of the MMS8167A 13 vahid by the end of ©2 during the T2

microcycis.
Note 2: 159 2 tASE0RN + IDLB2IR * WRYABIET-

FIGURE 5. 8080 System Interface with Battery Sackup
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T ' TYPES SN54LS646 THRU SNbB4LS649
LS| SN74LS646 THRU SN74LS649
OCTAL BUS TRANSCEIVERS AND REGISTERS

D2587, JANUARY 1981

SNS4LS ... )T PACKAGE

e Bidirectional Bus Transceivers/Registers in
SN74LS’ . .. JT OR NT PACKAGE

the New JT and NT 24-pin 300-mii Packages

(TOP VIEW)
+ independent Registers for A and B Buses
. . cLocx aa 7] U E vee
s Muitiplexed Real-Time and Stored Data
e Choice of True and Inverting Data Paths seLect as[1] 2] cLock 84
s Choice of 3-State or Open-Collector Qutputs ENABLE GAB E E seLecTea

arfa] (] enanLE GBa
az[3] E .

EVICE OUTPUT LoaGiIc
A3ls 1| B2
“L.5646 3-5tata Trus : :
‘L5547 Open-Collactor True ME a3
'_S648 3-State Inverting AS E E e
‘L5649 Coen-Callector Inverting
s3] ] os
w[E] 5] o
Ag|D E a7
GNDE H|8s
description

These devices consist of bus transcaiver circuits with 3-state or open-coilector outputs, D-type flip-flops, and control
circuitry arranged for multiplexed transmission of data directly from the input bus or from the internal registers, Data
on the A or 8 bus will be clocked into the registers as the appropriate clock pin goes to a high logic level. Control G
and direction pins are provided to control the transceiver function. In the transceiver maode, data present at the high-
\mpedance port may be stored in sither the A or the B register ar in both. The select controis can multiplex stored
and real-time {transparent mode} data. The direction control determines which bus will receive data when the enable
control G is active (low). In the isolation mode (control G high), A data may be stored in the B register and/or 8 data
may be stored in the A register. :

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

The following examples demonstrate the four fundamental bus-management functions that can be performed with
the "L.S646, '1.S647, ‘L5648, or 'L.5649,

ralra SR ‘
Dl SN '
<A i/ aNJ; il IN[m ' o
] " %] { v
2 a 35
a\TTTTT™ & ] T 2 I B
ol [
- P by |
Labyd Ly 1
— ! ) ——
m - 1) m [-- - IE [ ] (L1 om m Ep an m oy W an
om T cas cma ftas ek om T cam csa A ema DIR G CAN CRe LAB ERA
19 18 x = = L L] + x x v X 9 x x
n [N ney Aol " x
REAL-TIME TRANSFER REAL.TIME TRANSFER STORAGE TRANSFER
BUSBTOBUSA BUS A TO BUSH STORED DATA

TOAQRB




TYPES SN54LS646 THRU SN54LS649, SN74LS646 THRU SN74LS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

FUNCTION TABLE

INFUTS DATA i/Q* OPERATION OR FUNCTION

G [ DIR | cas CBA | SA8 SBA | A1 THRU A8 | BI THRU B8 ‘L5848, LS847 ‘L5848, 'LSB849

H X Hor L Hor L X X ) . ' . Isolation {zoiation
n 1s]

H{ x + s X x - pu Store A and B Data Store A and B Dara

L L X X X L Ragl Time B Oata to A Bus | Real Tima B Data to A Bus
Oumput lnput -

L L X X b H Storsd B Data to A Bus Stored B Data 10 A Buz

L H X X L X Resl Time A Dats to 8 Bus | Resi Time A Dats ta 8 Bus
Input Ougut

L H | Hort, X H X Stored A Data to B Bus Stored A Dauw 10 B Bus

H = high level

L = law level

X = lrralavant

T = igw-to-high-level transition

"Ths dets outout functions may be ensbisd or disabled by verlous signais at the 5 and DIA Input. Data Input functions are always snabisd,
l.a., deta at the bus pins will be stared on every iow-to-high transition on the clock input.

logic symbols
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iy b0 o i boo
P . Mu
a * g s brd bl g :; el
’ o - J Al v = ]
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N an ma gug o e e
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TYPES SN54LS646 THRU SN541S649, SN74LS646 THRU SN74LS649
OCTAL BUS TRANSCEIVERS AND REGISTERS

functional block diagram (positive logic) schematics of inputs and outputs
‘LSEAS, 'LSBAT EQUIVALENT OF DIRECTION INPUTS
z {21}
vee -
DIR (31 — 9 kil NOM
CBA
saa 122 W -
caB n (NPT
sap 2 B E
FITITaracHaRNES [ [C17 | -~ -2~~~ H
: 1D}—e I
I Y Clep—e |
: -4 : EAUIVALENT OF ALL OTHER INPUTS
| r |
Al ‘t‘,hl _ﬁ :EUL a1 vee ——-—-——1,—;-—-—-
: 1 i) " *
1 -+ |
} { i
i ) mru‘r—»-—{ b 4
| | -
;
T g oy i e i 3 !
I EBAI 17 s

v
TO 7 OTHER CHANNELS
Asnd B: Agy = 18 kil NOM

CAB and CBA: Agg =~ 10 {1 NOM

SAB and SBA: Rgg = & kil NOM
'1.5848, ‘L5848

TYPICAL OF ALL 'LSE4B, 'LSE48 CUTPUTS

il
IR = E i t —— s e VEC

CBA—zm o~ 3 50 NOM
{22) b 3
T s
cag 0 -
sag 2!
- ouTMUT
Fl"|7oFecHaRNES || "~~~ -~~~ ~1 -E
t
" 10— I
t c1 - :
} f 1 | TYPICAL OF ALL ‘LSG47, ‘L5649 OUTPUTS
t |
4 § 1l 20
Al-a-sl : e
; 7] |
i c1 1 - : ouTPUT
! ! ="
I
] 44 |
LI T N A O I )
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TYPES SN54L5646, SN54LS648, SN74LS646, SN74LS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE QUTPUTS

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

Supply voltage, Voo (see Note 1) . ... L L e YA
Input voitage (CONLrol INPULS) . . . .. . ..o it it it i it et it ittt e m e m e s A"
Offstate output voltage {Aand B parts) e e 58V
Operating free-air temperature: SNB4LSB46, SNEALSBA8 ... ... ..........ovuninn..- ~55°C to 125°C
SN74LSB46, SNTALSBAB ... ... oo 0°C 1o 70°C
SUOFagE tEIMPATAIUIE FANGE . . .. oot e e e e e -65°C to 180°C
racommended operating conditions
SN54L 5848 SNT74L56848
SNSALSE4S SN74L5648 UNIT
MIN NOM MAX | MIN NOM MAX
Suppiy voltaga, Ve (ses Note 1) 45 5 55| 4.7% 5 5.25 v
High-{awl output current, Iny -12 15 | mA
Low-evel output current, loy 12 24 | mA
Width of clock puiss, tyy 20 20 na
Setup time, ty, Bus to clock 20 20 ns
Hold time, ty Bus from clock 0 3 ng
Operating free-air tsmperature, T —55 128 0 m| °C
NOTE 1: All voltsge veluss srs with respect to the ndtwork ground tarminai.
alectrical characteristics over racommended operating free-air temperature range (uniess otharwiss noted)
SNS4LSB48 SN74L5648
PARAMETER TEST CONDITIONST SNE4L5848 SN74LSE4R UNIT
. MIN TYPF MAX | MIN TYPE MaX
Vi High-iawel input voitage 2 2 v
Vi Low-evel input voitage 0.5 0.8 v
Vi Input clamp voltage Voo = MIN, lj= —18 mA -1.5 —-1.5 v
Hysterusis (Ve — VT_}, A or Binput | Voo = MIN 0.1 0.4 0.2 0.4 v
Voo MIN, Ign = —3mA 24 34 24 14
VoW  High-level output voitage V=2V, v
Vi = Vi max 1o = MAX 2 2
veg * MIN, gL * 12mA 025 04 225 04
VoL  Low-evel output voitage ViH=2IV, v
ViL = Vi max | lOL"28mA 035 05
lozn i cutdut current, Voo = MAX,  Vge=27V 20 20 | ua
high-evel voltage apptied
ozt z:::’: :::: ::'::; Voo =MAX, V=04V —00 -400 | A
Iy Inuu.t curru.nt at Aor Vee - MAX V=55V Q.1 241 mA
maximum input voitage | All nthary vy=7Vv Q.1 2.1
ing High-{avel input current Vo = MAX, V=27V 20 20 | pA
Iy, Low-ievel input currant Veg = MAX, Vi =04V 0.4 ~0.4 | mA
| log  Sherteiruit output current ¥ Ve = MAX, Vg =0 —40 —225 | —4Q ~25 | mA
Voo - MAX, Qutputs high 31 148 N 145
‘LSB46 Cutmuts open Quiputs low 103 165 103 165
e Totst supaly current Cutputs at Hi-Z 103 165 103 185 A
Vee = MAX, Curtputs high 8 78
‘L5648 Gurpus open Dutputs iow 86 86
Qutputs ar Hi-Z 98 88

TFor conditiaons shown as MIN or MA X, use the S0RroOriate value sDecifidd unaer recommaendaed oparating canaqitions,
Fall typical values ere st Vg =5 ¥, Ta = 25°C.
1 Nat more then ons dutput 1hould be sharted st a time, ana duration ot the short-gircuit should not #xceed one sscond.
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TYPES SN54LS646, SN541S648, SN74LS646, SN74LS648

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE

QUTPUTS

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

F ‘LSB4E L5648
PARAMETER® Rc:;' (ou::uﬂ TEST CONDITIONS UNIT
e MIN TYP MAX [MIN TYP MAX
t 15 25 18 ns
PLH Clock Buz -
PHL 3 35 26 5
PLH 12 18 25 ns
B
TPHL Bus u 13 20 23 ng
tpLH Scloq, with 13 50 36 n1
bus nput
PHL fught . Ry =667 O, 14 25 36 ns
{1 Cy =45 ofF,
tPLH Sql-gt, with See Nota 2 i) 40 27 ns
bus input
P lowT 1 5 27 ns
PZH Enabis 5 = 30 po
PZL Bus 42 65 a8 s
tPZH _—— 1 a5 24 ns
pzZL Dirwe %) 80 5 n
: 3 5 2 ne
‘mz Enable Ry =687, ; = = -
:Lz Bus Ci ™ 5pF, = = —
PHZ Direction Sew Note 2
Wz 19 a0 19 ns

tep i W propegation oelsy timae, low-to-high-ievel sutput
tp) L ™ propagation deisy time, nigh-to-iow-lavel outbut
tpz)y ¥ autput enstie time to high level
tpz % output snable time to law level

1ppZ & outpur disable time from high level

1p(z *® Output disanie time from low level

1t Thess paramaetars sra messurad with the internal cutnut state of the STarsgs ragisisr oogonits to that of the bust input.

NOTE 2: Losd circuim snd voltaga wevetorms sre shawn on page 3-11 of The TTL Osta Book for Design Engineers, vecond sdition.




TYPES SN541S647, SN541S649, SN74LS647, SN741S643
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS

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

Supply voitage, VoG (see NOte 1} L. L e v
input valtage {(control iNPULS) L. . . L. e, 7V
Offstate output voltage (A and BPOrtS) . .. ... ... i 55V
Operating free-air temperature range: SN54LSE47, SNSALS649 . . .. ... ... .. ...v'o.. .. ~55°C to 125°C

SNT4LSB4T, SN7SLSE48 . .. .. ... ... ... .. ... ... —3°Cto 70°C
Storage teMPETatUre FINGE . . . .. .. ... e —65°Cto 150°C

recommended operating conditions

SNS4LS847 SN74LS847
SNS4LS649 SN74LS849 UNIT
MIN NOM MAX[ MIN NOM MAX

Supply voitage, Ver (see Note 1) 45 5 E5i 4.7% 5 5.25 v
Highevel output voltsge, Vo ’ 5.5 S| v
Low-level output current, Iy, 12 24| mA
Width of clock pulse, t,, 20 20 ns
Setup time, ty, Bus to ciock 20 20 ns
Hotd time, ty Bus from clock 0 Q ns
Cperating free-air tempersture, Ta —K5§ 12% Q 70{ °C

NOTE 1: AN voitage valuss sre with respact to the neTwork ground terminsi.

electrical characteristics over recommended operating free-air tamperature range (uniess otherwiss noted)

SNS4L 5847 SN7ALSEAT
PARAMETER TEST CONDITIONS! SNE4LSE4Y SN74LSE4G uNIT
MIN TYPE MAX | MIN TYPRE  pmrax
Wi High-level input voltage 2 2 v
Vip Low-evel input voltage g 0.5 06| v
Vi Input clamp voltage Voo = MIN, Iy =—13maA -1,5 —1.5 v
Hystaresis (Vi — VT_), Aor Binput | Voo = MIN Q.1 0.4 0.2 0.4 v
lg  High-evel cutput current Vee = MiN, M 100 100 | ua
ViL= Vi max, You*55V
veg = MIN, oL =t2mA 0.25 04 025 04
VoL  Lowdsvel output voltage Vig=2V, v
V)L = Vi max oL ™ 24 mA 0.35 0.8
4 Inpt.fl currfﬂ! at AorB Vec = MAX, Vy=55v 2.1 0.1 i
maximum input voltage | All others V=7V 0.1 a.1
U High-ievel input current Vg = MAX, V=25V 20 20| uA
Iy Law-lavel input current Voo = Max, Vi=04V —0.4 -0.4 | maA
s Vepe = MAX, Cu1puts high 79 130 79 130
L5647 Qutputs open Outputs low 94 150 o4 150
lcc  Total Supply Current - mA
-LSB49 Ve = MAX, Cutpurs high 5 16
Qutpurs open Cutpurs low 90 20

TFor conditions shown as MIN of MAX, Ute the sopropriaTe valus specifled Under recommended Qperating conditions.
tau Typical values sra gt Ve =3V.Ta- 2s8’c.




TYPES SN5A4LS647, SN54LS649, SN74LS647, SN74LS649
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS

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

(3 . .
PARAMETER oM To TEST CONDITIONS L5847 L5649 UNIT
INPUT) touTrUY) MIN TYP MAX | MIN TYP MAX

t 22 35 24 ne

r:LH Clock Bus 28 45 28 "
ML

1 17 26 23 ns

v::ﬂ Bus Bus ITEET] X s
L

tPLH Select, with 39 60 42 ns

bus input Ry =687 8,
PPHL hight fue c =45 oF. 18 30 316 ns
PLH Select, with Sea Note 2 a3 50 a8 ns
bus input

PHL low? 29 45 27 ns

5 40 25 ns

:PLH Enadle 3 0 35 ns
PHL

Bus
oct P 35 ns
1pLH Direction 32
tPHL 25 40 28 ns

1P X propegution dalay time, low-to-high-level autdut
gy = propagavion galay time, high-to-low-ievel output

T These parsmaters sre messurad with the internsi outouts stats of tha itorage regizter opposite to that of the bus input.

NOTE 2: Losd circuits snd

ard &h

on pege 3-11 of The TTL Dats ook for Dasign Engireers, seeana edition.




