DS1650/DS1652/DS3650/DS3652

@National

Semiconductor

DS1650/DS1652/DS3650/DS3652
Quad Differential Line Receivers

General Description

The DS51650/DS3650 and DS1652/DS3652 are TTL com-
patible quad high speed circuits intended primarily for line
receiver applications. Switching speeds have been en-
hanced over conventional line receivers by the use of
Schottky technology, and TRI-STATE® strobing is incorpo-
rated offering a high impedance output state for bussed or-
ganizations.

The DS1650/DS3650 has active pull-up outputs and offers
a TRI-STATE strobe, while the DS1652/DS3652 offers
open collector outputs providing implied “AND” operation.
The DS1652/DS3652 can be used for address decoding as
illustrated betow. All outputs of the DS1652/DS3652 are
tied together through a common resistor to 5V. in this con-

figuration, the DS1652/DS3652 provides the “AND” func-
tion. Al addresses have to be true before the output will go
high. This scheme eliminates the need for an “AND" gate
and enhances spaed throughput for address decoding.

Features

High speed

TTL compatible

Input sensitivity

TRI-STATE outputs for high speed busses
Standard supply voltages 5V
Pin and function compatible with MC3450 and MC3452

+25 mVv

Connection Diagram
Dual-In-Line Package
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Order Number DS1650J, DS1652J,
DS3650J, DS3652J, DS3650M,
DS3652M, DS3650N or DS3652N
See NS Package Number J16A, M16A, or N16A

Truth Table

Output
Input Strobe | pgigs0/ | DS1652/
DS3650 | DS3662
Vp = 25 mV L H Open
H Open Cpen
—25mV < Vip < 25mV L X X
H Open Open
Vip € —25mV L L L
H Open Open

= Low Logic State Open = TRI-STATE
H = High Logic State X = Indeterminate State

Typical Applications

Implied “AND” Gating
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Absolute Maximum Ratings (note 1) Operating Conditions
it Military/Aerospace specifled devices are required, Min Max Units
please contact the National Semiconductor Sales Supply Voltage, Voo
Office/Distributors for avallabllity and specifications. DS1650, DS1652 4.5 5.5 Voo
Power Supply Voltages DS3650, DS3652 4.75 5.25 Vo
Vco +7.0Vpg Supply Voltage, Ve
VEE —7.0Vpe DS1650, DS1652 —45 —5.5 Vbe
Differential-Mode Input Signal Voltage DS3650, DS3652 —4.75 —5.25 Vbo
Range, VipRr +86.0 Vpe Operating Temperature, Ta
Common-Mode Input Voltage Range, VicR +5.0 Vpg DS1650, DS1652 —55 +125 °C
Strobe Input Voltage, Vs, 55Vpc DS3650, DS3652 0 +70 °’C
Storage Temperature Range —65°Cto + 150°C O.utput LPad Current, i1 16 mA
Lead Temperature (Soldering, 4 seconds) 260°C Differential-Mede 'cpm
Maximum Power Dissipation* at 25°C o Voltage:‘i acr;g?, '?R —30 +5.0 Voo
Cavity Package 1509 mwW omman-Mode inpu
Molded DIP Package 1476 mW Voltage Range, Vicr -390 +30  Vpc
SO Package 1051 mW Input Voltage Range
*Derate cavity package 10.1 mW/°C above 25°C; derate moided DIP pack- Input to GND, V|g —5.0 +3.0 Vbe
age 11.8 mW/°C above 25°C; derate SO package 8.41 mW/°C above 25°C.
Electrical Characteristics
Voo = 5.0Vpe, VEg = —5.0 Vpg, Min < Ta < Max, unless otherwise noted) {Notes 2 and 3)
Symbol Parameter Conditions Min Typ Max Units
Vis Input Sensitivity, (Note 5)
(Commaon-Mode Voltage Range = Min £ Vg < Max 1250 mV
-3V < Vy = 3Y) Min = Vg = Max
WMy High Fevel Input Current to (Figure 5) 75 LA
Receiver Input
TR Low Level input Current to (Figure 6)
. —10 pA
Receiver Input
WH(S) High Levsel Input Current to (Figure 3) VIHg) = 2.4V, 100 A
Strobe Input DS1650, DS1652 b
ViHes) = 2.4V,
DS3650, DS3652 40 KA
ViHs) = Vco 1 mA
hus) Low Level Input Current to Vi) = 0.4V 16 mA
Strobe Input
VoH High Level Output Voltage (Figure 1) DS1650, DS3650 2.4 v
IceX High Level Output Leakage Current (Figure 1) DS1652, DS3652 250 WA
Voo Low Level Output Voltage (Figure 1} DS3650, DS3652 0.45 Vv
DS1650, DS1652 0.50
los Short-Circuit Output Current {(Note 4) (Figure 4} DS1650/DS3650 —18 —-70 mA
loFF Cutput Disable Leakage Current (Figure 7} DS1650 100 A
DS3650 40 A
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DS1650/DS1652/DS3650/DS3652

Electrical Characteristics
(Voo = 6.0 Vpg, VEg = ~—5.0 Vpg, Min < T < Max, unless otherwise noted) (Notes 2 and 3) (Continued)

Symbol Parameter Conditions Min Typ Max Units

lccH High Logic Level Supply Current (Flgure 2) 45 60 mA
from Voo

leeH High Logic Level Supply Current (Figure 2) 47 —30 mA
from Vgg

Note 1: “Absolute Maximum Ratings" are those values bsyond 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 0S3650, DS3652 and the —55°C to +125°C range for the
DS1650, DS1652. All typical values are for Ty = 25°C, Vo = 5V and Vgg = —5V.

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

Note 4: Only one output at a time should be shorted.

Note 5: A parameter which is of primary ¢concern when designing with line receivers is, what is the minimum differential input voltage required as the receiver input
terminals to guarantae a given output logic state. This parameter ia cormmonly raferred to as threshold voltage. It is well known that design considerations of
threshold voltage are plagued by input offset currents, bias currents, network source resistances, and voltage gain. As a design convenience, the DS1650, DS1652
and the DS3650, DS3652 are specifiod to a paramater called input sensitivity (V,g). This parameter takes into consideration input offset currents and bias currents
and guarantess a minimum input ditfferential voltage to cause a given output logic state with respect to a maximum source impadance of 2000 at sach input.

Switching Characteristics (vcc = 5Voc, Ve = —5 Vpe. Ta = 25°C unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
tPHL(D) High-to-Low Logic Level Propagation DS1650/DS3650 21 25 ns
Delay Time (Differential Inputs) Figuro &) DS1652/DS3652 20 o5 ns
tPLH(DY Low-to-High Logic Level Propagation DS1650/DS3650 20 25 ns
Delay Time (Differential Inputs) DS1652/DS3652 22 25 ns
tPOH(S) TRI-STATE to High Logic Level
Propagation Delay Time (Strobe) DS1650/DS3650 16 21 ns
tPHO(S) High Logic Level to TRI-STATE DS1650/DS3650 7 18 ns
Propagation Delay Time (Strobe) (Figure 9)
troL(s) TRI-STATE to Low Logic Level
Propagation Delay Time (Strobe) DS1650/DS3650 19 27 ns
tPLO(S) Low Logic Level to TRI-STATE
Propagation Delay Time (Strobe) DS1650/DS3650 14 29 ns
tPHL(S) gﬁ:ﬁ};"&éﬁﬂ'ﬁeﬁe"e' Propagation DS1652/DS3652 16 25 ns
y {Figure 10)
tPLH(E) ;::;cfl'.::"ih(;:’rg';e';eve' Propagation DS1652/DS3652 13 25 ns
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Electrical Characteristic Test Circuits 3
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V1 v2 V3 V4
DS1650/ DS1852/ DS1650/ DS 1652/ DS1650/ DS1652/ DS1650/ DS1652/ I
DS3650 DS3652 DS3650, DS3652 DS3650 DS3652 DS3650 DS3652
VoH +2.975V + 3.0V + 3.0V GND —0.4 mA
—-3.0v —2.975V GND —3.0V —0.4 mA
IcEX +2.975V +3.0V +3.0V GND
—3.0v —2.975V GND —-3.0v
Voo + 3.0V +3.0V +2.975V +2.875V GND GND + 3.0V + 3.0V +16 mA
—2.975V —2.975V —3.0V —-3.0v —-3.0v 3.0V GND GND +16 mA
Channel A shown under test. Other channels are tested similarly.
FIGURE 1. Icgx, Vox and VgL
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DS1650/DS1652/DS3650/DS3652

Electrical Characteristic Test Circuits (continued)
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Note: Channel A shown under test, other channels are tested similiarly. Only
one output shorted at a time.

FIGURE 4. lpg
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Note: Channe! A(—) shown under test, other channels are tested
similarly. Deviges are tested with V1 from 3V to —3V.

FIGURE 6. Ij_
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Note: Channel A{—) shown under test, other channels are tested similarly.
Devices are tested with V1 from 3V to —3V.

FIGURE 5. I|y4
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Note: Output of Channel A shown under tast, cther outputs are tested
similarly for V1 = 0.4V and 2.4V.

FIGURE 7. lofF
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AC Test Circuits and Switching Time Waveforms

100 mv

I

w DS3650,

DS3652

AAA

b 2t A 4

Exn

AA
\J

P
w .

T,

g

sV

i)

1

+—i:&: ;;J’

CL

T

Eg
TL/F/5782-11

Note: Output of Channel 8 shown under test, other channels are tested similarly.

81 at “A” for DS1652/DS3652
$1 at “B8" for DS1650/DS3650
CL = 15 pF total for DS1652/DS3652
G| = 50 pF total for DS1650/D83650

[

200 mV

50%

u-uum —

Vou ,
TL/F/57B2-12

Note: E\y waveform characteristics:
trLH and tryL < 10 ns measured
10% to 90%
PRR = 1 MHz
Duty Cycle = 50%

PHL(D)

FIGURE 8. Receiver Propagation Dealy tp_(p) and tpHL(D)
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Note: Output of Channel B shown under test, other channels are tested similiarly.

V1 v2 s1 s2 CL
tpLO(S) 100 mV GND Closed Closed 15 pF
tPOL(S) 100 mV GND Closed Open 50 pF
tPHO(S) GND 100 mV Closed Closed 15 pF
tPOH(S) GND 100 mV Open Closed 50 pF

C_ includes jig and probe capacitance.

£ wavetorm characteristics: tt| and try. < 10 ns measured 10% to 80%

PAR = 1 MHz
Duty Cycle = S50%
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FIGURE 9. Strobe Propagation Delay tp| o(s), troL(s) tPHO(S) and tpoH(s)
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Note: Output of Channel B shown under tast, other channeis
are tested similarly.

DS1650/DS1652/DS3650/DS3652

Schematic Diagrams

TL/F/5782-18

AC Test Circuits and Switching Time Waveforms (continued)
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FIGURE 10. Strobe Propagation Delay tpin(s) and tpyiys)
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Schematic Diagrams (continued)
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