. Feahnes

» Bidirectional bus transceivers

= Incorporates receiver noise immunity

» Input and output levels compatible with UNIBUS and Q-bus

» Provides three-state TTL outputs to interface

= Open-collector bus drivers

Description

The DCO021 is an octal bus transceiver contained in a ZO-pm dual-inline package (DIP) and is
compatible with both the UNIBUS and Q-bus. The DC021 provides eight bidirectional channels
that transfer information between a wired-OR bus and a user interface. It provides high-impedance
receiver inputs and high-current, open-collector driver outputs, The DC021 transfers TTL-level
signals between the device logic and the bus. The Select and Enable inputs to the DC021 are used
to control the direction of information transfer. The simplified logic diagram of the DC021 is

shown in Figure 1.
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Figure 1= DC021 Simplified Logic Diagram
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« Pin and Signal Definitions

DCo21

This section provides a brief description of the input and output signals and power and ground
connections of the DC0O21 20-pin DIP. The pin assignments are shown in Figure 2 and the signals

are summarized in Table 1.

SELECT(]1 ® ekl Vee
BUS 1[J2 197 ENABLE
BUS2([]3 18} GHANNEL 1
BUS3(]4 17[JJCHANNEL 2
BUS 4[5 167} CHANNEL 3
BUS 5 []6 bcozt 15[ CHANNEL 4
BUSE[]7 14{JCHANNEL 5§
BUS7(]8 13[J CHANNEL 6
suss(lo 12 pcMANNEm
GND [110 11[JCHANNEL 8
TOP VIEW

Figure 2 =« DC021 Pin Assignments

Table 1 - DCO021 Pin and Signal Summary

Pin Signal Input/Cutput

Definition/Function

1 SELECT input*

Receiver/driver select—A low input enables the
driver outputs to the bus wnen the ENABLE input
is low. A high input enables the receiver inputs
from the bus when the ENABLE input is low.

29 BUS 1to BUS8 input*foutput’

UNIBUS lines—Eight bidirectional line receivers
that connect to the bus.

10 GND input Ground—Common ground connection.
11-18 CHANNEL 8 to input'/output’ Interface channel-—Eight bidirectional lines that
CHANNEL 1 connect to the device interface.

19 ENABLE input! Enable—A low enables the SELECT input to select
the drivers or receivers. A high disables the drivers
and the receiver outputs become high impedance.

20 Vee input Voltage—Power supply dc voltage.

'TTL level

*high-impedance

*open-collector
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DCo21

Enable and Select Function
Table 2 lists the functmn of the transcewer as related to the ENABLE and SELECT control mputs

Table 2 - DC021 Control Signal Functions , :
Signal Inputs* Function Driver Receiver

ENABLE SELECT e

L L TTL-to-bus enabled : " high impedance

L H ~ “bus-to-TTL “disabled  enabled

H X " po transfer ~~ disabled high impedance

*H = high level - |
L=low level

X =high or low level

Specifications
The mechanical, electrical, and envm:nmental characteristics. and spemhcatxons for the DC021 are

described in the following paragraphs. The test conditions for tﬁe electrical values are as follows
unless specified otherwise. ‘

« Ambient temperature (T,\). 0°C to 70°C
« Supply voltage (Voo): 5.0V +5%

Absolute Maximum Ratings

Stresses greater than the absolute maximum ratings may.cause: permanent damage to the device.
Exposure to the absolute maximum ratmgs for extended penods may adversely affect the
reliability of the devm:e ; j

= Supply voltage (Vm). 7.0V
« Input voltage (V,) and output voltage (V,,): 5.5V

» Ambient temperature (T,): 0°C to 70°C

» Storage temperature (Ty): —65°C to 150°C

Recommended Operating Conditions
= Power supply voltage (Vco): 5.0V +£5%

= Supply current (Ic): 240 mA (maximum)
« Ambient temperature (T,): 0°C to 70°C
» Relative humidity: 109 to 95% (noncondensing)
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dc Electrical Characteristics RTINS oo
The dc electrical specifications of the DC021 for the operating voltage and temperature ranges
specified are listed in Tables 3 through 5. Table 3 lists the dc parameters for the bus-to-channel
receiver input and outputs. Table 4 lists the dc parameters for the channel-to-bus driver inputs and
outputs. Table 5 lists the dc parameters for the enable and select inputs. Refer to Appendix C for
the test circuit configurations referenced in Tables.

Table 3 - DC021 Receiver Input and Output dc Parameters

Parameter Symbol  Test Condition Requirements Units  Test
‘ ) Min. Max. Circuit
High-level Vi Enable/Select C1,C2
input voltage Receiver out =20 mA
Receiver out < 0.5V
V=475V 1.72 — Y/
=325V 1.9 — \Y
Low-level Vi Enable/Select! C1,C2
input voltage Receiver out= ~2.0 mA
C Receiver out > 2.4V
V=475V N 150 V
Vcc=5.25V — 1.66 V )
High-level Vou . Enable/Select? ; Ci1
output voltage Receiver in=0.4 mA
Receiver out= —2.0 mA
V=475V 2.4 — A4
Low-level - Voo Enable/Select? C2
output voltage : Receiver in=0.4V
Receiver out =20 mA
V=475V — 0.5 A\
Short-circuit Tos Enable/Select’ ' Cé
output current Receiver in=0.5V
Receiver out=0V R ‘
Vee=5.25V —40  —100 mA
Three-state Ton Enable/Select* ‘ o
output leakage Receiverin=0.8 V : :
current Receiver out=0.4 V —_ 50 pA -

Enable=0.8V, Select=2.0V
- ?Enable=0.8 V, Select=2.4 V

‘Enable=0V, Select=2.0V

‘Enable=2.0V, Select=2.0V
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~ Table 4 » DC021 Driver Input and Output dc Parameters

Symbol Test Condition

Requirements
Min. Max.

Units

Test

Circuit

High-level
output leakage
current

Tozn

Enable/Select’
Driver in=0.8V
Driver out=4.0V
Vee=5.25V

Enable/Select?
Driverin=0.8V
Driver out=4.0V
V=525V

" Enable/Select!
‘Driverin=08V

Driver out=0.4V
Vee=0V "
Enable/Select?
Driverin=0.8V
Driver out=4.0V

— 100

- 00

(6]

High-level
input current
and receiver

output leakage

current

I

IOZ!{’

Enable/Select®
Driverin=0.4V
Receiverin=5.5V
V=325V

Enable/Select*
Driverin=2.0V
Receiver in=4.75V

— 200

C4

C9

Low-level
output leakage
current

Enable/Select!
Driverin=0.8V
Driver out=0.4V

vVCc:5.25 V

Enable/Select?
Driverin=2.0V
Driverout=0.4V
Vee=5.25V

C8

Low-level
output voltage

VGL

Enable/Select’
Driver in=2.0V
Driver out=100 mA
Vee=4.75V

Driver out =130 mA

— o5

)

Low-level
input current

Enable/Select
Driverin=0.4V
Receiver in=0.8'V -
V=325V '

C5
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'DCo21

Test

Parameter Symbol Test Condition - Reqmrements " Units

High-level Vi s 2.0 — v cLC2
input voltage ‘" ‘ "
Low-level Vu s — 0.8 \Y% CL,C2
input voltage :

‘Enable=0.8 V, Select=0.8 V

?Enable=

2.0V, Select=2.0V

*Enable=5.5V, Select=5.5V

‘Enable =
*Enable=

2.0V, Select=2.4V
0.8V, Select=2.0V

‘Enable=0.4 V, Select=0.4 V
"Iy total consists of 40 pA (maximum) and I,; 20 uA (maxunum) leakage cutrent in the high-

impedance state.

*Applies to all possible combinations of Vi, and VIL at0.8Vor2.0V

Table 5 - DC021 Enable and Select Input dc Parameters

Parameter Symbol Test Condition Requirements Units - Test
Min, Max. ' Circuit
High-level Vi Enable or Select 2.0 — \Y C1,C2
input voltage . input’
Low-level Vi Enable or Select — 0.8 \% c1Cc2
input voltage input!
High-level L Vee=5.25V C4
input current Enable=2.4V
‘ Enable input — 80 mA
Enable=5.5V ;
Enable input - 100 mA
Select=2.4V
Select Input — 80 mA
Select=5.5V
. Sele_ct input - 100 mA
LOW-IEVCI IIL VCC = 5.25 V C5 o
input current Enable or Select R
input=0.4V —_ -0.4 mA
Input diode- V; Vee=5.0V £5%?* C3
- clamp voltage . Enable= - 18 mA
V Select= — 18 mA
Driverin=—-18 mA — ~-12 \%

! Applies to all possible combinations of Vy; and Vi, at0.8 Vor2.0V.

2Ambient temperature is 25°C. One input at a time.

4-288

Confidential and Proprietary




DCo21
ac Electrical Characteristics
The propagation delays for the receiver input and output signals are listed in Table 6 and the

waveforms referenced in the table are shown in Figures 3 and 4. The load circuits referenced in the
table and used in the delay measurements are shown in Figure 8.

s | [ i

—— =17V ‘
L\-:‘F
Vou
15 V--\ AR Y3 ‘
L ~‘m--—- VoL

—+ tRHL ' tRLH

RECEIVERIN N\
IRAESY
R

RECEIVER QUT

tg AND t¢g = 10 ns BETWEEN 10% AND 90% (EVELS.

REFER TO FIGURE 8, LOAD A FOR OUTPUT CIRCUIT.

Figure 3 » DC021 Receiver Input to Output Propagation Delays
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$1CLOSED 15V
TTL OUTPUT 13V
RECEIVER IN-24v  S2OPEN K72 0 froom oo VoL 05V
— oz - | tomz b VoL
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TTL OUTPUT S10PEN, y VP05V
RECEIVER IN = 0.8V L3V

15v

52 cvroseo / A
——————————— mrm s 2OV
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REFER TO FIGURE 8, LOAD B FOR OUTPUT CIRCUIT

Figure 4 » DC021 Receiver Enable and Disable Propagation Delays
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- DCo21
The receiver input waveforms for the noise immunity test are shown in Figure 5. The values

indicated are for no response at the output. The load circuit referenced in Figure 5 and used in the
delay measurements is shown in Figure 8.

'RAND tF = 3.2 ns +10% BETWEEN 10% AND 90% LEVELS.
RECEIVER OUTPUT > 2.2V

9ns
WAVEFORM A

RANDIE = 2.4 ns +10% BETWEEN 10% AND 90% LEVELS.
RECEIVER OUTPUT > 2.2V

'RANDIF = 3.2 ns +10% BETWEEN 10% AND 90% LEVELS.

RECEIVER OUTPUT > 0.7 V
9ns

WAVEFORM C

RAND tF = 2.4 ns +10% BETWEEN 10% AND 90% LEVELS.
RECEIVER OUTPUT > 0.7 V

WAVEFORM D

REFER TO FIGURE 8, LOAD B FOR OUTPUT CIRCUIT. (S1 AND $2 CLOSED)

Figure 5 « DC021 Noise bnmunity Input Waveforms
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Table 6 - DC021 Receiver ac Propagation Delays

Test Condition

Requirements

Min,

Max.

Unite:::

Load

tll.H

Vee=4.75V
Enable=0.8V
Select=2.0V
V,.=08Vtw026V
Va=12Vt02.2V

- 35

39

ns
ns

Figure 8A

tll-ll.

Figure3

Vcc=4.75 V

" Enable=0.8V

Select=2.0V
V.=0.8Vto2.6V
V.=12Vt0 2.2V

35

Figure 8A

22

Figure 4

Vee=4.75V
Enable=0Vto 3.0V
Select=2.0V
Receiverin=2.2V

3%

37

g8

Figure 8B

Figure 4

Vee=4.75V
Enable=0Vt0 3.0V
Select=2.0V
Receiverin=2.6 V

30

Figure 8B

thz

Figure 4

V=475V
Enable=0Vt03.0V
Select=2.0V
Receiver in=2.2V

30

Figure 8B

tPHZ

<3

Figure 4

Vee=4.75V.

Enable=0Vto 3.0V
Select=2.0V

30

ns

Figure 8B

Receiver in=2.2V /

The propagation delays for the input signals to output sighais are listed in Table 7 and the delay
waveforms referenced in the table are shown in Figures 6 and 7. The load circuit referenced in the

table and used in the delay measurements are shown in Figure 8.
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Table 7 - DC021 Driver ac Propagation Delays.

Symbol  Voltage Test Condition Requirements Units Load -
Waveform S e Min. Max. o Citenit

torn Figure 6 Vee=4.75V Figure 8C
Select=0.8V ~
Receiver in=0.5 V — 35 ns

o Figure 6 Vee=4.75V Figure 8C
Select=0.8V
Receiver in=2.4V — 35 ns

tDLH Figum 7 Vc(; 34.75 V Figure 8C
Enable=0.8V
Select=0.8V —_— 25 ns

tom Figure 7 Vcc =475V Figune 8C
Enable=0.8V ‘
Select=0.8V — 25 ns

tafte Figure 7 r 8.0 ns Figure 8C

Cuo? 0V=Vy,=240V - 20 pF ‘

'C, =15 pF including probe and jig capacitance.
*Driver output node capacitance.
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DRIVER OUT

PLH—»]

1R AND tp = 2.5 ns BETWEEN 10% AND 80% LEVELS.

REFER TO FIGURE 8, LOAD C OUTPUT CIRCUIT.

Figure 6= DC021 Enable Input to Driver Quiput Propagation Delays
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30V

DRIVER IN 1.5 Ve ~—-=15V
gy . —Vou
) R g,

'DRIVER OUT

tR AND tg = 2.5 ns BETWEEN 10% AND 90% LEVELS.

REFER TO FIGURE 8, LOAD C FOR QUTPUT CIRCUIT.

Figure 7 = DC0O21 Driver Input-to-Ouiput Propagattan Del‘ays

Table 8 lists the current requirements of the DC021 for various input signal conditions.

Table 8 - DC021 Current Requirements
Test Condition* - Function

Select=0.8V TTL-to-bus — 240 mA
Enable=0.8V
Driverin=3.0V

Select=0.8 V TTL-to-bus — 150 mA
Enable=0.8V
Driverin=0V

Select=2.0V bus-to-TTL —_ 165 mA ;
Enable=0.8V
Receiverin=2.4V

Select=2.0V bus-to-TTL —_ 1o mA
Enable=0.8V
Receiverin=0.5V

Select=2.0V disabled - 165 mA
Enable=2.0V

Receiverin=24V

Driver in=0.8 V

*Vee=3.25V
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Vee

, TEST
Vee g . POINT © % 2002
s1
FROM % 3000  TEST FROM I .
QUTPUT H- POINT OUTPUT Do
T 3160082
50pF
1 -~ 2 120052 ALL DIODES
+ [S00F ARE IN3064
LOAD A-OPEN-COLLECTOR CIRCUIT \}_sz
B LOAD B-THREE-STATE TTL CIRCUIT
vee
FROM %9152 TEST
OUTPUT ) POINT
T 32000
15pF

LOAD C-OPEN-COLLECTOR CIRCUIT

Figure 8 DC021 Output Load Circuits

Mechanical Configuration
The physical dimensions of the DC021 20-p1n DIP are shown in Appendlx E.
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