-Feethres

= Used with the DCDOS and DC004 circuits to Mplement a program control deviceinterface.

» Used with the DC003 DC004, DCO0G, and DCOlO circuits to lmplemem: a dm‘:ct memory access
interface. :

» Functions as a bldu:ecnonal buffer between the device log1c and ccmputer bus

» Includes comparison circuit for device address selection.

= Includes constant generator for interrupt vector address generation.

= Includes Q-bus drivers and receivers.

Desmptlon

The DC005 4-bit transceiver, contained in a 20-pin dual-inline package (DIP) 1mplements low-
power Schottky technology and functions as a bidirectional buffer between a data bus and
peripheral device logic bus. It includes a comparison circuit for device address selection and a
constant generator for interrupt-vector address generation. It provides high-impedance inputs and
high-drive, open-collector outputs to allow direct connection to a computer data bus structure. The
bidirectional device port includes TTL inputs and three-state driver outputs. Figure 1 is a
simplified logic diagram of the DCOOS

TH

Figure 1+ DCO05 Simplified Logic Diagram
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Three address select inputs can be confxgured by jumper leads to enable a compatison to be made
between the jumper connections and three bus inputs. An open-collector MATCH output allows
several transceiver outputs to be gated to form a composite address match signal. The address
jumpers can also be configured to disable the address match condition. The address match
condition is controlled by an input line that can enable or disable the MATCH output.

Three vector inputs can also be configured by jumper leads to generate a constant vector value that
is transferred to the computer bus. The vector inputs directly drive three of the bus lines to ovemde
the function of the control lines.

Two control signals are decoded to select the receive data and transmit data operatxon and to disable
the operation of the device.

= Pin and Signal Descriptions

This section provides a brief description of the input and output signals and power and ground
connections of the DCO05 20-pin DIP. The pin assignments are identified in Figure 2 and the
summarized in Table 1.

°
C

A 20 [ vee
JAI[2 191353

- MATCH[]3 18 7] DATO
REC[]4 17 [JDAT1
XMIT(]5 bcoos 16 :]Jys
DAT3[]6 15 [JJv2
pDAT2(]7 14 a1
aus3(s 13 [JMENB
BUS2 9 12 [JBUSO
GND[T10 11 [} BUS1

TOP VIEW

Figure 2 = DCO05 Pin Assignments
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Table 1 - DC005 Pin and Signal Summary
Pin -~ . Signal = Input/Output  Definition/Function

8-12 BUS<3:0> input'foutput®  Bus 3-0 lines— These lines are bidirectional and con-
nect to the BDAL lines of the Q-bus. A low is equal to 1.

6,717,18 DAT<3:0> inputsjoutputs® Data 3-0 lines—These lines transfer the inverted data
' * from the bus to the device in receive mode and from the
" device to the bus in’'trarismit mode.: ‘During disable:

mode, the outputs are at a high xmpedance o

16-14  JV<3:1> inputs’ Vector jumpers 3-1-—'I‘hese lines directly drive the
‘ ' ‘ BUS<3T> lines. A ground connection or an open
jumper pin causes'an open condition on the corres-
ponding bus pin if the XMIT signal is asserted. A high
(5 V) connection to the j 3umper pinwill cause aone (low)
‘on the correspondmg ‘bus | pm The lme is
* not controlled by 4 jumper: * - :

13 MENB input* Match enable—A low input will enable the MATCH
: . output when a match occurs between the level of
BUS<31> signals and the. address jumpers JA3

through JA1.

3 MATCH output? " Address match—This output is open when a match
occurs between the level of the BUS<3:1> lines and
the levels selected by the address jumpers JV3 through
JV1. The output is low when no match occurs,

19,21 JA<31> inputs’ - Address ]umpers—-When connected to ground, these
pins allow a match to occur with a one (low) on the
corresponding BUS < 3:1 2> lines::Whes these dines are
not connected, a match can occur with a zero (high)

level on the corresponding bus lines. When connected
to 5V, the correspandmg address bit is disconnected.

5 XMIT inputs’® Transmlt/Recewe contml———Controls the operation of
4 REC ' the transceiver as follows:
' REC XMIT  Function :
0 0 Disable(open): BUS and DAT lines
0 1 Transmit: DAT to BUS lines
1 0  Receive: BUS to DAT lines
1 1 - Receive: BUS to DAT lines -
20 Ve . dmpur  Voltage—Power supply dc voltage '
10 GND ¢ input Ground—Common ground reference
‘high-impedence ‘
2open-collector
*TTL level
*TTL level with pull-down circuit
Sthree-state
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- Application Informatnon

Refer to the Chipkit Users Maﬂual LSI 11 Bm Inmface Cbzps (document no.EJ-01387-92) for general ‘
application information. The Q-bus is an LSI-11 bus.

- Specifications

The mcchanicaly, electrical, and énvirbﬁmental characteristics and specifications for the DCO05 are
described in-the following paragraphs. The test conditions for the electrical values are as follows
unless specified otherwise.

» Operating temperature (T,): 0°C to 70°C .
. Supply voltage (Ve): 5.0V +£5%

Mechanical Conﬁgurauon R
The physical dimensions of the DC005 20-pin DIP are contained in Appendix E. The materials and
construction of the molded DIP are defined in Digital Specxflcanon A-PS-2100002-GS.

Absolute Maximum Ratmgs o

Stresses greater than the absolute maximum ratings may cause permanent damage to the device.
Exposure to- the absolute maximum ratings for extended periods may adversely affect the
reliability of the device.

* Supply voltage (Veo): 7.0 V.

« Input voltage (V): 5.5V
« Operating temperam;e (T,): 0°C t0 70°C (32°F to 158°F)
» Storage temperature (Ty): -65°C to 150°C (-149°F to 302°F)

Recommended Operating Conditions -
. ,Supply voltage (Vo): 4.75 V (minimum), 5.0 V (normal), 5.25 V (maximum)

= Supply current (Io): 120 mA (maximum)
« Free-air temperature: 0°C to 70°C (32°F to 158°F)
* Relative humidity: 10% to 95% (noncondensing)

de Electrical Characteristics

The dc electrical characteristics of the DC005 for the operating voltage and temperature ranges
specified are listed in Tables 2 through 6. Table 2 lists the dc specifications for the TTL input and
outputs that do not connect to the bus. Table 3 lists the dc specifications for the high-impedance
receiver inputs from the bus. Table 4 lists the dc specifications for the open-collector driver outputs
that connect to the bus. Table 5 lists the dc specifications for the three-state jumper lead
connections inputs used for the address comparison logic. Table 6 lists the dc speuflcatlons for the
TTL jumper leads connections used to select a vector address. Refer to Appendix C for test circuit
configurations listed in the tables. ‘

£
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) Table 2 » DC005 TTL Input and Output Parameters (nonbus)
Parameter - Symbol Test Requitements - Units Test
Condition Min. ‘Max. - Circuit
High-level Vi 20 - — V c1,c2
input voltage ‘ A ’ :
Low:level Vo - 08V C1,C2
input voltage o o
Input clamp Vi Vee=4.75V - : -1.2 'V C3
voltage ‘ L=-18 mA S \ o
High-level Vou Vee=4.7V '3.65° — iV Ct
output voltage I,=-1.0mA ' :
Low-level Voo Vee=4.75V — 05 V C2-
output voltage I,=20 mA
Input current I Vee=5.25V e 1.0 mA C4
at maximum : Vi=35V -
input voltage ‘
Higl'l'level IIH . Vcc = 5 .25 V C4 '
input current V=27V i
Receive: o= 0 100 pA
Transmit: — 50 HA
Low-level In o Ve=525V - : G5
input current ’ Vi=05V o :
Receive: — =22 mA
: 'B*ansmiﬁ b i '—-1.1,‘ mA
Short-circuit Ios Vee=5.25V! -40 - -100 mA Cé6
output current d :
Supply current Lec Vee=5.25V — 120 mA  C7
High-impedance I, Vee=5.25V k o B
state output V=365V g s 100 uA
current ? V=05V — v -0.36 mA

Not more than one output shall be short circuited at a time and the duration of the short shall not

exceed 1 second.

20Off state, DAT < 3:0> pins only.
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Table 3 - DC005 High-impedance Bus Receiver Parameters,

Parameter - Symbol . Test e Requirements  Units Test
.. Condition Min. . Max, Circuit

High-level Vin Vee=4.75V 1.53 — \Y C1,C2
input voltage Vec=5.25V 1.70 — A% -
Low-level Vi =475V —_— 130 V Cic2.
input voltage Vec=5.25V —_— 147 V ,
Input clamp V, L=-18mA S —_ -1.2 \Y C3
voltage Vee=4.75V :
HitheVel IIH* V] = 3.8 V 2 C4
input current
MENB Vee=0V —_— . 40 pA

Vee=5.25V —_ 40 pA

Vee=5.5V —_ 65 HA
Low-level | V=05V C5
input current Vee=0V — -10 uA ‘

‘ Vee=5.25V — -10 uA
*Includes open-collector leakage current on bus
Table 4 « DC005 Open-collector Bus Driver Patameters

Parameter Symbol Test Requirements Units Test

Condition Min. Max. Circuit
Output reverse Lo Vee=4.75V _ 25 RA C1
current® Vou=53.25V :
Low-level Vou Vee=4.75V C2
output voltage ' .
MATCH La=8mA e 0.5 A%
BUS<30S I.=70 mA — 08 V

L.=16 mA — 05 V

*Pin 3 only (MATCH). For BUS < 3:0> pins, refer to Iy Table 2.
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Table 5 - DC005 TTL Three-state Address Input Parameters

Parameter Symbol ~ Test Requirements Units Test
o 4 ; Condition Min.  Max. Circuit

High-level Vin 4.75 _ ¥ C1

input voltage . ‘

Low-level S Vo T e 0.3 v C1

input voltage =~ . i | o

Open-circuit ~ Vop  475<Vee>525 1 . 2 v

input voltage ' o

‘ o Table 6 - DC005 TTL Vector Input Pnrametcrs
Parameter Symbol Test Requmemems Units Test

High-level V- o 20 - — AV o |
input voltage ' DR o ' . ,
Low-level Vo , R 0.8 v C1
input voltage o

Input clamp v, Vee=475V ©~ — 12 V C3
voltage ’ I, =-18 mA ,

input current = V=24V - - :

Low-level Vi V=475V - 0.8 v C4*
input voltage ; ;=0.1mA ' :
forcing current ‘ S )
Input current T Vee=5V ‘ 50 200 A C5
at maximum o V=04V - ; : :

input voltage

*Remaining inputs open.

ac Electrical Characteristics

The input and output signal timing parameters for the DCOOS are gmuped by functxons and shown
in Figure 3. Figure 4 shows theload circuits used to ineasure the signal timing for the open-collector
and three-state outputs. Figure 5 shows the three-state voltage waveform parameters. Refer to
Appendix D for the standard input and cutput voltage wa[veforms parameters used to measure
propagation delay.
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+ TRANSMIT DATA TO BUS -

XMIT ' ' ] ’

' [——-smaons ' ——.’ ’+—<5T030ns

570 25 ns—e o —o fo—570 25 ns

DAT — INPUT l I 7 l i )

RECEIVE DATA FROM BUS {BUS INITIALLY HIGH)

REC {(GROUND]}

BUS — QUTPUT

XMIT (GROUND)
REC
———v{ |0-——0 T3 30 ns ] }&—0 TO 30 ns
Y
DAT ~ OUTPUT HRZ ey 1 Hi-Z
et je—8 TO 30 ns

BUS -~ NPUT I i ; i | ‘

RECEIVE DATA FROM BUS (BUS INITIALLY LOW)

XMIT (GROUND)

REC I
— |s—0T030ns -——! le—0 T0 30 ns
DAT ~ QUTPUT HIZ e f

HEZ

fo—8 TO 30 ns

— :
BUS-eur — ] | e

VECTOR TRANSFER TO BUS

JVI-JV3 / l

—] be—— 20 ns MAX —} la— 20 ns MAX
BUS - OUTPUT
ADDRESS DECODING
BUS - INPUT X
—woq |.—~10 TO 40 ns
MATCH X
i j@——5 TO 40 ns —tp] -—10 TO 40 ns
MENB
RECEIVE MODE LOGIC DELAY
XMIT [
REC

—t je— 40 TO 90 ns

DAT < 3:0> (OUTPUT!
H-Z

Figure 3« DCOO5 Signal Timing Sequence
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Vee
R2 = 280
: TEST POINT ( st
FROM
v N ‘
¢ ouTPUT? ¢
R1 €2=15 pF ALL
’ “3RI=2K DIODES = FD777
<
FROM OUTPUT TEST POINT

{
T \"
R1 =60 0 FOR PINS 8,9, 11, 12.

R1 =475 Q FOR PIN 3.
C1 =15 pF AT PIN 3,

LOAD A OPEN-COLLECTOR CIRCUIT LOAD B THREE-STATE CIRCUIT

Figure 4 « DC005 Output Load Circuits

REC 16V L5V ov

$1 AND S2 CLOSED
-~ 1) 7
t;
DAT X 2 ! L5V
-5V ,
? VoL
5V
‘ZH —*"Zl* sy
S1 OPEN ¥_von
$2 CLOSED
DAT X T8V

ov
$1 AND 52 CLOSED

THREE-STATE VOLTAGE WAVEFORMS

Figure 5 « DC005 Three-state Voltage Waveforms
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