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S ULNSSI0A/EP/R

ULNSSIIA/EP/R

& OCTAL LOW-SPEED
iEcaure. FEIA RECEIVERS

Each containing eight differential line receivers, the ULN8510A/EP/R
ULNS5SI0A /R and ULN8511A/EP/R are designed for cost-effective data communica-
ULNSSIIA/R tions meeting the requirements of RS-232C, RS-423A and CCITT rec-
ommendations V.10, V.11, and V.28 for low-speed applications without
external components. The receivers include failsafing for protection
against certain input fault conditions, Schottky TTL output stages, and
output current limiting. The ULN8510A/EP/R includes internal low-pass
filtering for data transmission rates up to 200 kb/s and meets the low-
speed applications of RS-422A. The ULN8511A/EP/R is for use with
increased data rates up to 10 Mb/s. Except for the internal low-pass filter-
ing, the ULN8510x and ULN8511x are pin-compatible and completely
interchangeable.

The ULN8510A and ULN8511A are supplied in 28-pin dual in-line
plastic packages with copper lead frames for improved power dissipation
capabilities; devices with package suffix code ‘R’ are supplied in 28-pin
dual in-line cer-DIP hermetic packages for operation under adverse envi-
ronmental conditions; suffix code ‘EP’ indicates a 28-lead PLCC for
minimum-area, surface-mount applications.
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FEATURES

m Dual, Four-Channel, Failsafing Control

® Schottky TTL Output Stages

& Qutput Current Limiting

m Meets EIA RS-232C, RS-422A, and RS-423A
m Replaces NE5180/81 & UC5180/81

Dwg. PS-005

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Ve - o cevve v eenl L 70V
Input Common Mode Range,

VIC cr e =15V
Differential Input Voltage, Vip . . .. . ... +25V
Output Current, loyt -+ cvvvvnnn. 50 mA
Package Power Dissipation,

PO i 12wW
Operating Temperature Range,

T e 0°C to +70°C
Storage Temperature Range,

Tg oo - 55°C to +125°C
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ULNSSIOA/EP/R ano ULNSSIHIA/EP/R
OCTAL LOW-SPEED EIA RECEIVERS

LNS8510 /11 EP
ULN8510/ DEFINITIONS
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Vip=02V X H
Vip= - 0.2V X L
Vip = 0 L L
Vip = 0 H H
X = Don'’t Care.
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ULNS510A/EP/R avo ULNSSHA/EP/R
OCTAL LOW-SPEED EIA RECEIVERS

APPLICATIONS INFORMATION

Failsafing. These devices provide a failsafe operating mode to guard
against input faults as defined in RS-422A and RS-423A. The receivers
are programmed by connecting the appropriate failsafe inputto V¢c or
ground. A failsafe connection to V¢ provides a logic ‘1’ output under fault
conditions (both inputs to ground, to V¢, opened, or shorted together), a
failsafe connection to ground provides a logic ‘0’ under fault conditions.
Under normal operating conditions (1 V), if either input is faulted (to
ground, to V¢, or opened), but not both, the system will continue to func-
tion but with reduced noise immunity.

Limited failsafing for single-ended operation (RS-232 operation) is
provided by tying the unused input to ground. A failsafe connection to
V¢ provides a logic ‘1’ output under fault conditions to ground, a failsafe
connection to ground provides a logic ‘0’ output under fault conditions
to ground.

input Filtering. The ULN8510A/EP/R has input low-pass filtering for
improved noise rejection. The filtering is a function of both signal level
and frequency. These devices are intended for low-speed data applica-
tions to 200 kb/s.

DATA COMMUNICATIONS
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ULNSSIOA/EP/R ano ULNSSHA/EP/R
OCTAL LOW-SPEED EIA RECEIVERS

DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS

ULNS510A and ULNS511A — PLASTIC DUAL IN-LINE PACKAGE
! (BASED ONI'= 25.40 mm)

28 28
_ AAARAR[RAR = AAMAARRA
K f ¥
=) en €4
¥ 4
INDEX AREA TYHEH "—*j = 0°TO 15° INDEX AREA T
0.065 L_ M5 60100 0.01 1.85 L_ [e-S
ooes o S 6100 0.010 2 5 | M2 2542025
— 0.200 MAX. — 5.08 MAX.
SEATING PLANE SEATING PLANE
0023 0.100 MIN 058
oo15 o 0.38 2.54 MIN.
0.015 MIN 0.38 MIN.
Dwg. No. A-13.642 IN Dwg. No. A-13.642 MM
D Body Length 1.380/1.460 D Body Length 35.05/37.08
E, Body Width 0.480/0.560 Ey Body Width 12.1914.22
e Row Spacing 0.6008BSC ea Row Spacing 15.24/BSC
S Lead CLtoEnd 0.075 REF S Lead CLioEnd 1.90REF

ULNSSIOR and ULNS51IR — HERMETIC CerDIP PACKAGE

DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS
(BASED ONY'= 25.40 mm)

28

2B
E | _Jp?_ E
1 €a 1
R ] 1N _‘7
INDEX AREA Y %_L INDEX AREA

72 3 —7 2 3
0.070 I L’ ;:1 [+-S . °TO 15° 78 ,l L,
2030 [ 0.100:0.010 ° 342 sl =S 55420225

D a.76
—0.200 MAX 508 MA
SEATING PLANE [e— 0.005 [—SEATING PLANE F—O.I:i
R F b8 MIN , t lﬁ N MIN
:E w
MIN
0.015
joX 023 O 58
MIN, 4-H+ 0125 MIN 036 3‘5 MIN
Dwg. No. A-13.650 IN Dwg. No. A-13.650 MM
D Body Length 1.490 Max. D Body Length 37.85 Max.
E4 Body Width 0.500/0.610 E, Bady Width 12.70/15.49
e, Row Spacing 0.590/0.620 e, Row Spacing 14.99/15/75
S Lead CL to End 0.100 Max. S Lead CL to End 2.54 Max.
M38510H, Case Outline D-10 Configuration 1 M38510H, Case Outling D-10 Configuration 1

A. Dimensions shown as / are Min./Max.

B. Lead thickness is measured at seating plane or below.

C. Lead spacing tolerance is non-cumulative.

D. Exact body and lead configuration at vendor's option within limits shown.
E. Lead gauge plane is 0.030” (0.762 mm) max. below seating plane.
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ULNSSIOA/EP/R avo ULNSSIIA/EP/R
OCTAL LOW-SPEED EIA RECEIVERS

ELECTRICAL CHARACTERISTICS at Ty =

(unless otherwise noted).

+25°C, Ve = 475V105.25V,Vic = £7.0V

Limits
Characteristic Symbol Test Conditions Min Max. Units
Diff. Input Threshold Voltage VbTH QOutput High - 0.2 \'
Output High {(Note 1) - 0.4 \Y
VpTL Output Low - -0.2 \'
QOutput Low (Note 1) - -04 \'
Hysteresis Vi 40 140 mV
Open-Circuit Input Voltage Vioc - 0.5 \Y%
Input Current Iin Vee = 5.25V,Viy = 10V (Note 2) - 3.25 mA
VCC =525V, VIN = —-10V (Note 2) - -3.25 mA
Input Resistance Rin Vin=0 4.0 7.0 k€2
3.0V =lVj, [=25V 3.0 7.0 k)
Input Capacitance Cin - 100 pF
Failsafe Input Voltage ViH 4.0 - \')
Vi - 0.5 Vv
Failsafe Input Current I ViN=40V - —100 pA
e Vin =05V — - 500 A
Qutput Voltage Vou Vip=1.0V,lgpyt = — 440 pA 2.7 - \'
VOL VlD =10V, IOUT =4.0mA - 04 \)
Vip = 1.0V, lgyt = 8.0mA = 0.5 \%
Output Short-Circuit Current los Vip = 1.0 V(Note 3) — —100 mA
Propagation Delay tpLH C_ = 50pF V;, =10V - 500 ns
teHL CL =50 pF, Vin = 1.0 Vv - 500 ns
Frequency Response Vin = 400 mVpp, 100 kHz Square Wave Note 4 - —
Vi, = 1.0Vpp, 5.0 MHz Square Wave Note 5 - —
Vi, = 1.0 Vpp, 5.5 MHz Square Wave - Note 6 -
Vin = 2.0 Vpp, 12.5 MHz Square Wave - Note 7 -
Supply Current lcc No Signal - 135 mA

Notes: 1. 500 () resistor in series with both inputs.

2. inputs not under test grounded.
3. Each output tested separately.

4. Presence of 100 kHz TTL output (All devices).

5. Presence of 5.0 MHz TTL output (ULN8511A/EP/R only).
6. No 5.5 MHz TTL output component present (ULN8510A/EP/R only).
7. No 12.5 MHz TTL output component present (ULN8510A/EP/R only).
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ULNSSIOA/EP/R avo ULNSSHA/EP/R
OCTAL LOW-SPEED EIA RECEIVERS

The Sprague Electric Company reserves the right to make,
from time to time, such departures from the detail specifications
as may be required to permitimprovements in the design of its
products. Components made under military approvals will be in
accordance with the approval requirements.

The information included herein is believed to be accurate
and reliable. However, the Sprague Electric Company assumes
no responsiblility for its use; nor for any infringements of patents
or other rights of third parties which may result from its use.

ULNSSIOEP and ULNSSIIEP
PLASTIC LEADED CHIP CARRIER

DIMENSIONS IN INCHES

0.060 MIN —oef | [=—o0soasc

-
0.027 0.032
0013 | ¥ 0026

¥s :

£y FOR E SIDE
Dy FOR D SIOE

i E2 E

ZB

28
| Ngg X
.04 AREA
g 8 3 g SEE NOTE
- Q175 L [oF]
0155 o D ———~ Dwg. No. A-13.644 IN

o] Gverall Length 0.470/0.510
D, Row Spacing 0.390/0.430
D, Body Length 0.440/0.460
E Qveralt Width 0.470/0.510
E, Row Spacing 0.390/0.430
E, Body Width 0.440/0.460
JEDEC Designation MS-007AA

NOTE: Indexis centered on "D side.

DIMENSIONS IN MILLIMETERS
(BASED ON I' = 25.40 mm)

1,52 MIN —Lea —

127 85C

_ = S ?ﬂ
0.68 1 0812
0.3a " | 3} ¥ [ Ce&
== ; fEp €
£y FOR € SIDE
Dy FOR O SIDE
¥ -
INDEX ;
114 AREA
0.76 SEE NOTE
' 4.a4 | L oF]
394 0 — = Dwg. No. A-13.644 MM
o} Overallt Length 11.94/12.95
D, Row Spacing 9.91/10.92
0> Body Length 11.18/11.68
E Overall Width 11.94/12.95
E, Row Spacing 9.91/10.92
E. Body Width 11.18/11.68
JEDEC Designation MS-007AA

NOTE: Index is centered on "D~ side.

A. Dimensions shown as / are Min./Max.

B. Lead thickness is measured at seating plane or below.

C. Lead spacing tolerance is non-cumulative.

D. Exact body and lead configuration at vendor’s option within limits shown.
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