DS75107

General Description

a voltage comparator, level transl

NNational Semiconductor

Dual Line Receiver

The product described herein is a TTL compatible dual high
speed circuit intended for sensing in a broad range of system
applications. While the primary usage will be for line receiv-
ers of MOS sensing, the product may effectively be used as

transducer preamplifier, and in other sensing applications.
As a digital line receiver the product is applicable with the
SN55109/SN75109 and pA75110/DS75110 companion driv-
ers, or may be used in other balanced or unbalanced
party-line data transmission systems.

Input protection diodes are incorporated in series with the
collectors of the differential input stage. These diodes are
useful in certain applications that have multiple Voo+ sup-
plies or Voo+ supplies that are turned off.
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Features

Diode protected input stage for power “OFF” condition
17 ns typ high speed

TTL compatible

+10 mV or 25 mV input sensitivity

13V input common-mode range

High input impedance with normal Vg, or Voc = 0V
Strobes for channel selection

Dual circuits

Sensitivity gntd. over full common-mode range

Logic input clamp diodes — meets both “A” and “B”
version specifications

+5V standard supply voltages

ator, window detector,

Connection Diagram

Dual-In-Line Package

INPUT INPUT OUTPUT  STROBE
Vee* Vee™ 28 28 NC 2y 26
14 13 b 11 10 9

Selection Guide

For Complete Military 883 Specifications, see RETS Datasheet.

1 2 3 4 5 [ 7
INPUT INPUT NC OUTPUT  STROBE  STROBE GND
1A 1B 1v 16 s
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Top View
Order Number DS75107M, DS75107N
See NS Package Number M14A or N14A

Order Number DS55107AJ/883
See NS Package Number J14A

Temperature— 0°C < T, <+70°C
Package— Cavity or Molded Dip
Input Sensitivity— 25 mv 110 mv
Output Logicl
TTL Active Pull-Up DS75107
TTL Open Collector
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Absolute Maximum Ratings note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/

Strobe Input Voltage
Storage Temperature Range
Maximum Power Dissipation (Note 1) at 25°C

5.5V

-65°C to +150°C

Distributors for availability and specifications. Cavity Package 1308 mW
Supply Voltage, Voc+ 7v Molded Package 1207 mW
Supply Voltage, Vo _7V Lead Temperature (Soldering, 4 sec) 260°C
Differential Input Voltage +6V Note: g‘e;ri(we‘xgzs::::azgse.g] mW/'C above 25°C; derate molded package
Common Mode Input Voltage t5v
Operating Conditions
DS75107
Min Nom Max
Supply Voltage Vet 4.75V 5V 5.256V
Supply Voltage Vee— -4.75V -5V -5.25V
Operating Temperature Range 0°C to +70°C
DS75107
Electrical Characteristics
Twin £ Ta < Tyax(Notes 2, 3)
Symbol Parameter Conditions Min | Typ | Max Units
™ High Level Input Current Voo, = Max, Voo = Max, 30 75
into A1, B1, A2 or B2 Vip = 0.5V, Vg = -3V io 3V hA
I Low Level Input Current Voo, = Max, Vo = Max, -10
into A1, B1, A2 or B2 Vip = -2V, V|c = -3V 1o 3V HA
™ High Level Input Current Voo, = Max, Vi) = 24V 40 HA
into G1 or G2 Voo = Max Viygy Max Ve, 1 mA
I Low Level Input Current Ve, = Max, Voo = Max, -1.6 A
into G1 or G2 Vi g = 0.4V
i High Level Input Current into S Vee, = Max, Vige) = 24V 80 HA
Voo = Max Vi) = Max Ve, 2 mA
I Low Level Input Current into S Voo, = Max, Voo = Max, -3.2 mA
Vigg) = 0.4V
Vou High Level Output Voltage Vee, = Min, Ve = Min,
lLoap = =400 pA, Vip = 25 mV, 24 \"
Vic = =3V to 3V, (Note 3)
VoL Low Level Output Voltage Voo, = Min, Vg = Min,
lging = 16 MA, V5 = =25 mV, 0.4 \'
Vic = -3V to 3V
lon High Level Output Current Vee, = Min, Vg = Min 250
Von = Max Ve, HA
los Short Circuit Output Current Voo, = Max, Voo = Max, -18 -70 mA
(Notes 3, 5)
lechs High Logic Level Supply Voo, = Max, Voo = Max, 18 30
Current from Vg Vip=25mV, T, =25°C mA
leche High Logic Level Supply Voo, = Max, Vo = Max, -84 | -15 mA
Current from Vg Vip=25mV, Tp =25C
\' Input Clamp Voltage on G or S Voo, = Min, Vg = Min, -1 -1.5 v
Iy =-12mA, T, =25°C
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Switching Characteristics
Vee, = 5V, Voo = -5V, T = 25°C

Symbol Parameter Conditions Min Typ Max Units
tpLH(D) Propagation Delay Time, Low to R_ = 390Q, C, = 50 pF, 17 25 ns
High Level, from Differential Inputs (Note 4)
A and B to Output 19 25 ns
tpHL(D) Propagation Delay Time, High to R. =390Q, C_ = 50 pF, 17 25 ns
Low Level, from Differential Inputs (Note 4)
A and B to Output 19 25 ns
trLH(s) Propagation Delay Time, Low to R_ =390Q, C, = 50 pF 10 15 ns
High Level, from Strobe Input G or
S to Output 13 20 ns
tPHL(s) Propagation Delay Time, High to R_ =390Q, C_ = 50 pF 8 15 ns
Low Level, from Strobe Input G or 3 >0 -
S to Output

Switching Characteristics
Ve, = 5V, Voo = -5V, Tp = 25°C

Symbol Parameter Conditions Min Typ Max Units
teLH(D) Propagation Delay Time, Low-to- R, = 470Q, C, = 15 pF, (Note 6)
High Level, from Differential 35 ns
Inputs A and B to Output
tPHL(D) Propagation Delay Time, High-to- R_ = 470Q, C_ = 15 pF, (Note 6)
Low Level, from Differential 20 ns

Inputs A and B to Output

teLH(E) Propagation Delay Time, Low-to- R =470Q, C, = 15 pF
High Level, from Strobe Input G 17 ns
or S to Output

trHL(s) Propagation Delay Time, High-to- R_ =470Q, C_ =15 pF
Low Level, from Strobe Input G 17 ns

or S to Output

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating Temperature Range” they
are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the 0°C to +70°C range for the DS75107. All typical values are for Ty = 25°C and V¢¢ = 5V.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All values shown
as max or min on absolute value basis.

Note 4: Differential input is +100 mV to =100 mV pulse. Delays read from 0 mV on input to 1.5V on output.
Note 5: Only one output at a time should be shorted.
Note 6: Differential input is +10 mV to —30 mV pulse. Delays read from 0 mV on input to 1.5V on output.

Voltage Waveforms

—_—+100mV
+IN ov ov
_7 i—/_\__mo mv
<—tp 1 tp 2
g 3.0V
STROBE OR ) {_
STROBE 1.5V 7 1.5V
COMMON
ov
t
PHL(D)
toLm(s; - teHL(s
teLH(D) © I‘_ )

Vo
out . 1.5V 1.5V y&f

VoL
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Typical Applications

Data-Bus or Party-Line System

Rr R
AAA AAA
vy \A A4
] <
N v L
—1 AAA ° AAA -
— \AAJ \A4 —
(uAS5/751108)/ TWISTED=PAIR OR EQUIVALENT (uAS5/751074)
(DS55/751104) TRANSMISSION LINE (Ds55/75107)
DATA Zo=2Ry
INPUT
IN At
IN A2
STROBE  STROBE
INHIBIT A COMMON
INF A
INH DRIVER RECEIVER
COMMON I i
DS009446-2
Data-Bus or Party-Line System
RECEIVER 1 RECEIVER 2 RECEIVER 3
STROBE STROBE
COMMON COMMON
A TWISTED-PAIR LINE A
STROBE P P
R l COMMON l l R
"‘v‘v A'A'A
L
— A AAA L
DATA DRIVER 1 DRIVER 2 DRIVER 3
INPUT
IN A1 IN A1 IN A1
IN A2 IN A2 IN A2
INHIBIT _ _
INH A INH A INH A
INH INH INH
COMMON COMMON COMMON
DS009446-3
APPLICATION The typical data delay in a system is approximately (30 +

The DS75107 dual line circuit is designed specifically for use
in high speed data transmission systems that utilize bal-
anced, terminated transmission lines such as twisted-pair
lines. The system operates in the balanced mode, so that
noise induced on one line is also induced on the other. The
noise appears common mode at the receiver input terminals
where it is rejected. The ground connection between the line
driver and receiver is not part of the signal circuit so that sys-
tem performance is not affected by circulating ground cur-
rents.

The unique driver output circuit allows terminated transmis-
sion lines to be driven at normal line impedances. High
speed system operation is ensured since line reflections are
virtually eliminated when terminated lines are used.
Cross-talk is minimized by low signal amplitudes and low line
impedances.

1.3L) ns, where Lis the distance in feet separating the driver
and receiver. This delay includes one gate delay in both the
driver and receiver.

Data is impressed on the balanced-line system by unbalanc-
ing the line voltages with the driver output current. The
driven line is selected by appropriate driver input logic levels.
The voltage difference is approximately:

Voirr = Y2 lony X Rt (1)
High series line resistance will cause degradation of the sig-
nal. The receivers, however, will detect signals as low as
25 mV(or less). For normal line resistances, data may be re-
covered from lines of several thousand feet in length.
Line termination resistors (Ry) are required only at the ex-
treme ends of the line. For short lines, termination resistors
at the receiver only may prove adequate. The signal ampli-
tude will then be approximately:

Voirr = loen X Rt (2)
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Typical Applications (continued)

The strobe feature of the receiver and the inhibit feature of
the driver allows the DS75107 dual line circuit to be used in
data-bus or party-line systems. In these applications, several
drivers and receivers may share a common transmission
line. An enabled driver transmits data to all enabled receiv-
ers on the line while other drivers and receivers are disabled.
Data is thus time multiplexed on the transmission line.
DS75107 device specifications allow widely varying thermal
and electrical environments at the various driver and re-
ceiver locations. The data-bus system offers maximum per-
formance at minimum cost.

The DS75107 dual line circuits may also be used in unbal-
anced or single line systems. Although these systems do not
offer the same performance as balanced systems for long
lines, they are adequate for very short lines where environ-
ment noise is not severe.

The receiver threshold level is established by applying a DC
reference voltage to one receiver input terminal. The signal
from the transmission line is applied to the remaining input.
The reference voltage should be optimized so that signal
swing is symmetrical about it for maximum noise margin.
The reference voltage should be in the range of -3.0V to
+3.0V. It can be provided by a voltage supply or by a voltage
divider from an available supply voltage.

Unbalanced or Single-Line Systems

INPUT

OUTPUT
VRer

STROBES

DS009446-4

Precautions in the Use of DS1603, DS3603, DS55107,
DS75107, DS75108 and DS75208 Dual Line Receivers

The following precaution should be observed when using or
testing DS75107 line circuits.

When only one receiver in a package is being used, at least
one of the differential inputs of the unused receiver should
be terminated at some voltage between -3.0V and +3.0V,
preferably at ground. Failure to do so will cause improper op-
eration of the unit being used because of common bias cir-
cuitry for the current sources of the two receivers.

The DS75107 line receiver features a common mode input
voltage range of £3.0V. This satisfies the requirements for all
but the noisiest system applications. For these severe noise
environments, the common mode range can be extended by
the use of external input attenuators. Common mode input
voltages can in this way be reduced to £3.0V at the receiver
input terminals. Differential data signals will be reduced pro-
portionately. Input sensitivity, input impedance and delay
times will be adversely affected.

Increasing Common Mode Input
Voltage Range of Receiver

R1
—AAN
DS55/75107
Sr2 DS75108
<
<: R2
R1
—AAA, STROBES
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DS75108 Wired-OR Output Connections
DS75108

DS75108

OUTPUT

WIRED=OR
CONNECTION

DS009446-6

Circuit Differences Between “A” and Standard Devices

The difference between the “A” and standard devices is
shown in the following schematics of the input stage.

“A” Devices
v+
< <
$ 3
<
1
]
|
] 1
1 1
. .
+IN
-IN
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Typical Applications (continued)

Standard Devices

Ve
: 3
9
INPUT '
PROTECTION .
DIODES ' 1
]
L]

+IN

DS000446-8

The input protection diodes are useful in certain party-line
systems which may have multiple V+ power supplies and, in
which case, may be operated with some of the V+ supplies
turned off. In such a system, if a supply is turned off and al-
lowed to go to ground, the equivalent input circuit connected
to that supply would be as follows:

“A” Devices
e — ottt
AA -

DS009446-9

Standard Devices

et —p}—j g »j_

AA.
A\ A4

DS009446-10

This would be a problem in specific systems which might
possibly have the transmission lines biased to some poten-
tial greater than 1.4V. Since this is not a widespread applica-
tion problem, both the “A” and standard devices will be avail-
able. The ratings and characteristic specifications of the “A”
devices are the same as those of the standard devices.

www.national.com
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Schematic Diagrams

DS55107/DS75107, DS75108, DS75208

ouTPUT

(") STROBE G
}—-‘-—() STROBE S

/2 of the dual circuit is shown.

*Indicates connections common to second half of dual circuit.
Components shown with dash lines are applicable to the DS55107, DS75207 and DS75107 only.

Vcc+0—1 o o &
900
S ]
900 2
1)
INPUT B r
INPUT A O=
> >
S S
¢ 2
W
Ve~ O L
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PhySical Dimensions inches (milimeters) unless otherwise noted

0.785
{19.939)
MAX
0025 [1#] fia] [i2] 17 [ia] [o] [®
{0.635)
And 0.220-0.310
(6.588-7.878)
Ll 2] G [ed [s] [eF 2]
0.290-0.320 0.005 0.200
(7.366-8.128) (0-“1"2&) "rsmss 0.080:0.005 {5.080}
SEALANT {1524 +0.127) MAX g,020-0.060
0.180 T - {0.508—1.528)
{a572)
95° 25° 86°94° TYP N T
Do | ooz l
0.310-0410 (0.203-0.305) 0.018 +0.003 ’I
. 03100410 .125-0.200
7874-1041) 0.098 L '* 0.125-0200
Za8; ——l (0.457 £0.076) {3.175-5.080)
MAX BOTH ENDS 0.100 0.010 o5
{2.540 +0.254) (-“—”
MIN J14A (REV G)
Ceramic Dual-In-Line Package (J)
Order Number DS75107J
NS Package Number J14A
‘ 0.335-0.344
8.509—8.738)
o132 11 1009 B
1.228—0.244 .
5.191-6.108) | -
e TYP
e A
LEAD NO. 1 X
IDENT goguyUvy 5
12 3 4 5 & 71
0.010 yax
{0.259)
0.150-0.157
™ Ge0—3.980) | ¥
0.053-0.069
0.010-0.020 _0.053-0.069
{@.25a—0.508 <** ™ (1.345-1.753)
B° MAX TYP 0.004—0.010
ALL LEADS . , @ mz 0.254)
[ l
—Lnf SEATING I,,,!!,! g
?T PLANE T
0.014
0.008-0.010 0.050 ‘ \ 0014 0.020
{0.203-0.253) 0.016-0.050 036 o) -~ - w05
TYP ALL LEADS 0.004 {0.206—1.270) VP 0008
oy TYP ALL LEADS wag
ALL LEAD TIPS

Molded Dual-In-Line Package (M)
Order Number DS75107M, DS75107AM
NS Package Number M14A

M14A {REV H)
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PhySical Dimensions inches (milimeters) unless otherwise noted (Continued)

Molded Dual-In-Line Package (N)
Order Number DS75107N, DS75107AN
NS Package Number N14A

LIFE SUPPORT POLICY

COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

labeling, can be reasonably expected to result in a
significant injury to the user.

0.740-0.770
{18.30—19.55)
0.000
12.286)
Y INDEX
AREA
0.250:£0.010
) {6.35010.25)
PINND.1__A PINND.1
IDENT DIl 3T el [s]16] (2] 1DENT
0.082 .. U030 MAX
@33) " [0.762) DEPTH
OPTION 1 OPTION 02
0.135:+0.005 0.300-0.320
Ba29%0.127) vom 7.520-8.128} 0.065
0.145-0.200 ol e 0080 1o e d° TVP I
(3.683 —5.080) (1.524) OPTIONAL )
i \;q‘ )
) ] ; oe 150 0.008-0.016
0.020 90°24° TYP P —» |1 {0.203—0.4n6)
(0.508) 7 B -
MIN % ‘_>' | < 0.075:50.015
@375-3.810) 11,905 0,381) %_»
os—ason "I ol | oo N
T REOZIZS) . -
—» «mz—m TYP 0.325 tg:m
1016
(o5 T3 80) MR REVF)

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL

1. Life support devices or systems are devices or 2. A critical component is any component of a life
systems which, (a) are intended for surgical implant support device or system whose failure to perform
into the body, or (b) support or sustain life, and can be reasonably expected to cause the failure of
whose failure to perform when properly used in the life support device or system, or to affect its
accordance with instructions for use provided in the safety or effectiveness.

National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Asia Pacific Customer
Americas Fax: +49 (0) 1 80-530 85 86 Response Group
Tel: 1-800-272-9959 Email: europe.support@nsc.com Tel: 65-2544466
Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85 Fax: 65-2504466
Email: support@nsc.com English Tel: +49 (0) 1 80-632 78 32 Email: sea.support@nsc.com
Frangais Tel: +49 (0) 1 80-532 93 58
www.national.com ltaliano  Tel: +49 (0) 1 80-534 16 80

National Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right ai any time without notice to change said circuitry and specifications.
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