DS75160A/DS75161A/DS75162A

&National Semiconductor

DS75160A/DS75161A/DS75162A

IEEE-488 GPIB Transceivers

General Description

This family of high-speed-Schottky 8-channel bi-directional
transceivers is designed to interface TTL/MQS logic to the
IEEE Standard 488-1978 General Purpose Interface Bus

Features

8-channel bi-directional non-inverting transceivers
Bi-directional control implemented with TRI-STATE®
output design

(GPIB). PNP inputs are used at all driver inputs for minimum @& Meets |EEE Standard 488-1978
loading, and hysteresis is provided at ali receiver inputs for @ High-speed Schottky design
_added noise margin. Tht_a IEEE-48_8 required bus termmatllon W Low power consumption
is provided internally with an active turn-off feature which . m High impedance PNP inputs (drivers)
discannects the termination from the bus when Vg is re- g P ) P . ‘
moved. | 500 mV (typ) input hysteresis (receivers)
The General Purpose Interface Bus is comprised of 16 sig- - Sn-;hlp Ibuzhtermlrr:ato\_rls . d
nal lines — 8 for data and 8 for interface management. The ™ NO bus loading when Vg Is remove: )
data lines are always implementad with DS75160A, and the W Pin selectable open collector mode on DS75160A driv-
management lines are either implementad with DS75161A or outputs ]
in a single-controller system, or with DS75162A in a mult- 8 Accommodates multi-controfler systems
controfler system.
Connection Diagrams
Dual-In-Line Package Dual-In-Line Package
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. 12 Order Number DS75162AWM, DS75162AN
| 88— — " See NS Package Number M24B or N24B
10 1
GND = —PE Dual In-Line Package
TL/F/5804—1
Top View r TE—{1 ~ 20 = Ve )
Order Number DS75160AN or DS75160AWM REN =12 19 |—REN
See NS Package Number M20B or N20A IFC =13 18 —IFC
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\. GND =110 mpree J
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Order Number DS75161AN or DS75161AWM
See NS Package Number M20B or N20B
11-42 http://www.national.com

B 6501126 0074116 41L HE

COPYRI GHT 2010 Informati on Handling Services




O
. - egs wn
Absolute Maximum Ratings (Note 1) Operating Conditions |
H Military/Aerospace specified devices are required, Min Max Units -
please contact the National Semiconductor Sales Vce. Supply Voltage 475 5.25 v =3
Office/Distributors for availability and specifications. Ta, Ambient Temperature 0 70 °GC .E
Supply Voltage, Vco 7.0v loL, Output Low Current 8
Input Voltage 5.5V Bus 48 mA o
o o Terminal 16 mA -
Storage Temperature Range —65°Cto +150°C P
Lead Temperature (Soldering, 4 sec.) 260°C ;
Maximum Power Dissipation* at 25°C 'a
Molded Package 1897 mw B
*Derata molded package 15.2 mW/*C above 25°C. o
—t
. . . N
Electrical Characteristics (Notes 2and3) B
Symboi Parameter Conditions Min | Typ | Max | Units
VIH High-Level Input Voltage 2 \'
VL Low-Level Input Voltage 0.8 v
Vik Input Clamp Voltage = —18mA —08]| —1.5 v
VHYS Input Hysterasis Bus 400 500 mv
VoH High-Level Terminal loqH = —800 pA 27 35 v
Output Voltage Bus(Note5) |loy = —5.2mA 25 | 34
VoL Low-Level Terminal loL = 16 mA 0.3 0.5 y
Output Voltage Bus ion = 48 mA 0.4 | 05
1Y) :-hgh-l(_:evel t Terminal and V) = 5.5V 0.2 100 A
nput Curren TE, PE, DC, V) = 2.7V 0.1 20
he Low-Level SC Inputs Vi = 0.5V —10 | —100 A
Input Current P
VBias Terminator Bias Driver
= 2, . .
Voltage at Bus Port Disabled igous) == © (No Load) 51 30 8.7 v
lLoAD Terminator Vius) = —1.5V10 0.4V -1.3
Bus Loading Vigus) = 0.4V 10 2.5V 0 —3.2
Current ;
Bus Driver _ 2.5
Disabled Vius) = 2.5V 10 3.7V —39 mA
Vius) = 3.7Vto 5V 0 2.5
V|(bus) = 5V {055V 0.7 2.5
Voo = 0V, Vipus) = OV 10 2.5V 40 pA
los Short-Circuit Terminal V) = 2V, Vo = 0V (Note 4) —-15 —35 | —75 mA 1 1
Output Current Bus (Note 5) -35| —75 | —150
lce Supply Current DS75160A Transmit, TE = 2V, PE = 2V, V| = 0.8V 85 125
Receive, TE = 0.8V, PE = 2V, v| = 0.8V 70 100 mA
DS75161A TE = 0.8v,DC = 0.8V, V|, = 0.8V 84 125
DS75162A TE = 0.8V,DC = 0.8V, 8C = 2V, V| = 0.8V 85 125
Cin Bus-Port Bus Voo = 5V ordv, Vi = 0Vio 2v,
Capacitance f=1MHz 20 30 pF
Note 1: “Absolute Maximum Ratings” are those values beyand which the safety of the device cannot be guarantaad. They are not meant 1o imply that the davice
should be operated at thesa limits. The tabie of “Electrical Characteristics™ provides conditions for actual device operation.
Note 2: Unless otherwise specified, min/max limits apply across the ¢°C to + 70°C temperature range and the 4.75V to 5.25V power supply range. All typicaf
values are for Ty = 25°C and Vg = 5.0V.
Note 3: All currents into device pins are shown as positive; all currents out of device pins are shown as negative; all voltages are referenced 1o ground, unigss
otherwise specifiad. Al values shown as max or min are so classified on absolute value basis.
Note 4: Only one output at a time should be shorted.
Note 5: This characteristic does not apply to outputs on DS75161A and DS75162A that are open collector.
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DS75160A/DS75161A/DS75162A

Switching Characteristics vec = 5.0v 5%, T4 = 0°Cto 70°C (Note 1)

Symbol Parameter From To Conditions DS75160A DS75161A DS751624 Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
tPLH Propagation Delay Time, Vi = 2.3V
Low to High Level Output ) . |RL = 3830 10} 20 10| 20 10 20| ns
Terminal | Bus CL = 30 pF
toHL Propagation Delay Time, L=
i 4
High to Low Level Output Figure 1 ! 20 4] 20 14120 | ns
tPLH Propagation Delay Time, VL =50V ,
Low to High Level Output | R = 2400 141 20 141 20 141 20 | 'ns
Bus Terminal CL = 30 pF
tPHL Propagation Delay Time, L=
High to Low Level Qutput Figure 2 101 20 10| 20 10| 20 ns
tpzH Output Enable Time V) = 3.0V
to High Level Vv = oV 19 | 32 23 | 40 23 | 40 ns
: : R_ = 4800
tHz | OutputDisable Time | 1o e CL= 15pF 15 | 22 15 | 25 15| 25 | ns
From High Level :
‘ or SC Figure 1
tpzL Qutput Enable Time (Note 2) | Bus V=0V
to Low Level (Note 3) VL = 2.3V 24| 38 28 | 48 28 | 48 ns
. " RL = 38.30
tpLz Output Disable Time L-
From Low Level CL=15pF 17| 25 17 | 27 17 ] 27 | ns
Figure 1 ‘
tpzH Qutput Enable Time V| = 3.0V
to High Level V=0V 17 ] 33 18 | 40 18| 40 | ns
R X ‘ RL = 3k
t Output Disable Time L
PHZ utput LY ' TE, DC, CL = 15pF 15 | 25 22 | 33 22 | 33 | ns
From High Level \ _
or 8C Terminal | Figure 1
tpz1 Output Enable Time {Note 2) V)= 0ov
1o Low Level (Note 3) Vi = 5V 25 | 39 28 | 52 28| 52 ns
. . Ry = 2800
tprz Output Disable Time L=
From Low Level CL = 15pF 15 | 27 20 | 35 20| 35| ns
Figure 1
tpzuH Qutput Pull-Up Enable V=3V
Time (DS75160A Only) | PE Bus VL = oV 10| 17 NA NA ns
tpyz | Output Pull-Up Disable | {Note 2) R = 48002 0 | 1 NA NA
Time (DS75160A Only) GL = 15pF ns
Figure 1

Note 1: Typical values are for Ve = 5.0V and Ta = 25°C and are meant for raference only.
Nate 2: Refar to Functional Truth Tables for contral input definition,
Note 3: Test configuration should be connected to only one transceiver at a time due to the high current stress caused by the V| voltage source when the output

connected to that input becomes active.

Switching Load Configurations

TEST
DEVICE

¥y O=f IN

ouT

Ve O==1 CONTROL

Vi

RL

T

Ve logic high = 3.0V
Vg logic low = OV

*Cy includes jig and probe capacitance

FIGURE 1

TL/F/5804-8

Vi

TEST
DEVICE
V) O IN
ouT

Vi O CONTROL

1NBTS

1N914

V¢ logic high = 3.0V hand

Vg logic low = OV

*CL includes jig and probe capacitance

FIGURE 2

TL/F/5804-9
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Connection Diagrams continued) b
—t
Dual-In-Line Package 8
1 20 >
~ &
[ 2 19 3
REN=—— — REN o
>
3 18 @
IFC — e IFC
=
4 17 =
NDAC — b—= NDAC w
o
NRED — % nRD >
BUS { DSIS181A » TERMINAL N
6 15 >
DAV = b— DAV
14
E01 — — EQ|
ATN = LEAye
sra —] isnn J
.
GND = P oc

TL/F/5804-2
Top View

Dual-In-Line Package

st —1 U/ |12 vee
1
TE == 2L (NoT usen)
3 20 A
REN —~— — REN
IFC —M LA
NDAC — 18 npac
6 17
NRF D — DS75162A L NRFD
BUS { TERMINAL
DAV =L L% pav
8 15
0l —— — E0l 11
ATN = L2 ATe
sne U 13 she
. P
aNp L) P-E nc
TL/F/5804-3
Top View

Order Number DS75161AN, DS75162AN or DS7516 TAWM
See NS Package Number M20B, N20A or N22A
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DS75160A/DS75161A/DS75162A

Functional Description

DS75160A

This device is an 8-channel bi-directional transceiver with
one common direction control input, denoted TE. When
used to implement the IEEE-488 bus, this device is connect-
ed to the eight data bus lines, designated -DIO-DIOg. The
port connections to the bus lines have internal terminators,
in accordance with the IEEE-488 Standard, that are deacti-
vated when the device is powerad down. This feature guar-
antees no bus loading when Vo = 0V. The bus port out-
puts also have a control mode that either enablas or dis-
ables the active upper stage of the totem-pole configura-
tion. When this control input, denoted PE, is in the high
state, the bus outputs operate in the high-speed totem-pole
mode. When PE is in the low state, the bus outputs operate
as open collector outputs which are necessary for parallel
polling.

DS75161A

This device is also an 8-channel bi-directional transceiver
which is specifically configured to implement the eight man-
agement signal lines of the IEEE-488 hus. This device,
paired with the DS75160A, forms the complete 16-line inter-
face between tha |IEEE-488 bus and a single controller in-
strumentation system. In compliance with the system orga-
nization of the management signal lines, the SRQ, NDAC,
and NRFD bus port outputs are open collector. In contrast
to the DS75160A, these open collector outputs are a fixed
configuration. The direction control is divided into three
groups. The DAV, NDAC, and NRFD transceiver directions
are controlled by the TE input. The ATN, SRQ, REN, and
IFC transceiver directions are controlled by the DC input.
The EOI transceiver direction is a function of both the TE
and DC inputs, as wall as the logic level present on the ATN
channel. The port connections to the bus lines have internal
terminators identical to the DS75160A.
DS75162A
This device is identical to the DS75161A, except that an
additional direction control input is provided, denoted SC.
The SC input controls the diraction of the REN and IFC
transceivers that are normaily controlled by the DC input on
the DS75161A. This additional control function is instrumen-
tal in implementing multiple controller systems.

Table of Signal Line Abbreviations

TERMINAL

Logic Diagrams

DS75160A
[ 19
D1 _—* D 1
R
n2 n D l—— B2
D3 L D ]
R
b4 18 b |5 o
[ {1}3
R
T
['] ] n h BS
R|
o7 AL [ e 87
R
[/ ] 2 l‘II -—.-Il ]

M L50112L DO74120 947 mE

(il
SignalLine | . e
Classi- monic Definition Device
fication
DC Direction Gontrol DS75161A/ Note 1: —@— Denotes drivar
: DS75162A Note 2: Danotes recelver
Controi PE PU"-Up Enable DS75160A Note 3: Driver and receiver autpuls are tolem-pole canfigurations
Signals TE Talk Enable All Nots 4 The driver Gutputs of DS?5160A can have their active pull-ups
disabled by switching the PE Input (pin 11} 10 the logic low state. This

SC System Controller | DS75162A mode configures the outputs as opan collector.
Data B1-B8 | Bus Side of Device TL/F/5804-4
1/0 Ports D1-D8 | Terminal Side DS75160A

of Device

ATN | Attention

DAYV | Data Valid

EQI { End or Identify
Management IFC Interface Clear DS75161A/
Signals NDAC | Not Data Accepted | DS75162A

NRFD | Not Ready for Data
REN | Remote Enable
SRQ | Service Request
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TERMINAL

NDAL

NRFD

EOH

ATN

sAQ

Logic Diagrams (Continued)

DS75161A

o

DAV

17

J
\

NOAC

A

Y

w2

ATH

SR

REN

IFC J

TL/F/5804-5

Note 1: —b— Denotas driver
Note 2 —q— Denotes receivar

Note 3: Symbol “OC™ specities open collector cutput
Note 4: Driver and receiver outputs that are not specified “OC” are totem-pole

configurations

TERMINAL

DS75162A
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TL/F/5804-7

IFC

TL/F/5804-8
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© | Switching Waveforms
wn
B Transmit Propagation Delays
Q et r W
ERMINAL®
E wn 15V 15v
-
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[/,] (0UTPLT) f 04V
e TUF/5804-10
<L
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,“.’ Receive Propagation Delays
& suse M
v 15V 15V
a wum j t
LY =
T -nl

TL/F/5804-11

Terminal Enable/Disable Times
LW
W':;':g.'.: 15V 15V
W
: Lz 2L
TERMINAL
patesiopid - 15v
‘ tonz wan

TERMINAL %

.

QUTRUT 15
TL/F/5804-12
Bus Enable/Disable Times
Lo
T 15V 18v
v
iz Bz
sus
ouTPuT 10% o8V
; PHZ zH
Bus "% 2w
oUTPUT - -

TL/F/5804-13
*input signal: f = 1.0 MHz, 50% duty cycle, t, =, < 6 ns

Performance Characteristics

Bus Port Load Characteristics

]
—_ z r4rd /
2 2500
- 0 77, 7
-] IEEE 4881970
g -2 "'7 LOAD REGION,
3 // ITNIYIVY.
a2 a
o -4 7
g |7

i %7

a G

= 215 ﬂ—
a7

o

-2 -4+ 0 t 2 3 & 5 &
V| - BUS VOLTAGE (V)
TL/F/5804-14
Refar to Electrical Characteristics table
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Functional Truth Tables

DS75160A

Control input

Data Transceivers

H =
L = Low laval input
X = Don't care

T = Transmit, i.e,, signal outputted to bus
R = Recasive, i.e., signal outputted to terminal
*The ATN signal level is sensed for internal multiplex control of EQI transmission direction logic.

Level
TE PE Direction | Bus Port Configuration
H H T Totem-Pole Output
H L T Open Collector Output
L X R Input
DS75161A
Control Input Level Transceiver Signal Direction
TE DC ATN* |EOI| REN|IFC| SRQ| NRFD | NDAC | DAV
H H R R R T R R T
H L T T T R R R T
L H R R R T T T R
L L T T T R T T R
H X H T
L X H R
X H L R
X L L T
DS75162A
Control Input Level Transceiver Signal Direction
§C TE DC | ATN' | EOI| REN | IFC | SRQ | NRFD | NDAC | DAV
H H H R T T T R R T
H H L T T T R R R T
H L H R T T T T T R
H L L T T T R T T R
L H H R R R T R R T
L H L T R R R R R T
L L H R R R T T T R
L L L T R R R T T R
X H X H T
X L X H R
X X H L R
X X L L T
High level input
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