ART SCHIP

DS34C86T

Quad CMOS Differential Line Receiver

General Description

The DS34C86T is a quad differential line receiver designed to
meet the RS-422, RS-423, and Federal Standards 1020 and
1030 for balanced and unbalanced digital data transmission,
while retaining the low power characteristics of CMOS. The
DS34C86T has an input sensitivity of 200 mV over the common
mode input voltage range of +7V. Hysteresis is provided to
improve noise margin and discourage output instability for
slowly changing input waveforms.

The DS34C86T features internal pull-up and pull-down resistors
which prevent output oscillation on unused channels.

Separate enable pins allow independent control of receiver pairs.

The TRI-STATE® outputs have 6 mA source and sink capability.
The DS34C86T is pin compatible with the DS3486.
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Top View
Order Number DS34C86TM, and DS34C86TN
See NS Package Number M16A and N16E

TRI-STATE® is a registered trademark of Artschip Semiconductor Corporation.

Features

.cmos design for low power

.+0.2V sensitivity over the input common mode voltage range
.Typical propagation delays: 19ns

.Typical input hysteresis:60mV

.Inputs won't load line when Vcc=0V

.Meets the requirements of EIA standard RS-422

.TRI-STATE outputs for system bus compatibility

Available in surface mount

.Open input Failsafe feature, output high for open input

OUTPUT B OQUTPUT D
DS005699-1

Truth Table
Enable Input Output
L X Z
H V\p2Vh (Max) H
H V\p2Vry (Min) L
H Open* H
*Open, not terminated
Z=TRI-STATE
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ART SCHIP

Absolute Maximum Ratings (Notes 1,2)

If Military/Aerospace specified devices are required, please

contact the National semiconductor Sales Office/Distributors for

availability and specifications.

Maximum Power Dissipation at 25
Plastic “N” Package

SOIC Package

Current Per Output

(Note 5)
1645mwW
1190mW

+25mA

DS34C86T
Quad CMOS Differential Line Receiver

Supply Voltage (Vcc) v This device does not meet 2000V ESD rating. (Note 4)
Input Common Mode Range (Vcm) +14V
Differential Input Voltage (V pirr) +14V Operating Conditions
Enable Input Voltage (Vin) 1A% Min unit
Storage Temperature Range (Tstg) -65 to +150 Supply Voltage (Vcc) 450 550 V
Lead Temperature (Soldering 4 sec) 260 Operating Temperature Range (Ta) -40 -85
Enable Input Rise or Fall Times ns
DS Electrical Characteristics (Note 3)
Vce=5V £10% (unless otherwise specified)
Symbol Parameter Conditions Min Typ Max Units
U Minimum Differential Vour= Von or VoL -200 35 +200 mV
Input Voltage -7V <VCM <+7V
Rin Input Resistance ViN=-7V, +7V 5.0 6.8 10 k
(Other Input =GND)
I Input Current Vin=+10V, Other Input=GND +1.1 +1.5 mA
(Under Test) Vn =-10V, Other Input=GND -2.0 -2.5 mA
Von Minimum High Level Vee=Min., Vpirr) =+1V 3.8 4.2 \
Output Voltage lour =-6.0mA
VoL Maximum Low Level Vee=Max., Vpirr=-1V 0.2 0.3 \%
Output Voltage loutr = 6.0mA
Viu Minimum Enable High 2.0 \%
Input Level Voltage
Vi Maximum Enable Low 0.8 \%
Input Level Voltage
loz Maximum TRI-STATE Vour =Vcc or GND, +0.5 +0.5 MA
Output Leakage Current TRI-STATE Control=V,_
I Maximum Enable Input Vin=Vcc or GND +1.0 MA
Current
lcc Quiescent Power Vee = Max, Vs = +1V 16 23 mA
Supply Current
Vivst Input Hysteresis Ven = 0V 60 mV
AC Electrical Characteristics (Note 3)
Vce = 5V £10% (unless otherwise specified) (Figures 1,2,3)
Symbol Parameter Conditions Min Typ Max Units
tpLH, Propagation Delay C.=50pF
tpHL Input to Output Vpirr=2.5V 19 30 ns
VC|\/|=OV
trise, Output Rise and CL=50pF 4 9 ns
traLL Fall Times VD|FF=2.5V
VC|\/|=OV
tpLz, Propagation Delay C.=50pF 13 18 ns
tpHz ENABLE to Output R =1000Q
Voirr=2.5V
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C o= . DS34C86T
_ART)__,-CH’P Quad CMOS Differential Line Receiver

AC Electrical Characteristics (Note 3) (Continued)
Vee=5V £10% (unless otherwise specified) (Figures 1,2,3)

Symbol Parameter Conditions Min Typ Max Units

tpzL, Propagation Delay C.=50pF

tpzn ENABLE to Output R.=1000Q 13 21 NS
Vpirr=2.5V

Note 1: Absolute Maximum Ratings are those values beyond which the safely of the device cannot be guaranteed. They are not meant
to imply that the device should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device
operation.
Note 2: Unless otherwise specified, all voltages are referenced to ground.
Note 3: Unless otherwise specified, Min/Max limits apply across the operating temperature range. All typicals are given for Vcc=5V
and Ta=25
Note 4: ESD Rating; HBM (1.5kQ, 100pF)

Inputs 22000V

All other pins=1000V

EIAJ (0Q,200pF) =350V
Note5: Rating apply to ambient temperature at 25 . Above this temperature derate N Package 13. 16 mW/ , and M Package
9.52mw/

Comparison Table of Switching Characteristics into “LS-Type” Load (Note 6)
Vcc =5V, TA=25  (Figure 4,5)

Symbol Parameter DS34C86 DS3486 Units

Typ Max Typ Max

tPHLD) Propagation Delay Time 17 19 ns
Output High to Low

tPLHD) Propagation Delay Time 19 19 ns
Output Low to Low

tpLz Output Low to TRI-STATE 13 23 ns
tpHz Output High to TRI-STATE 12 25 ns
tpzH Output TRI-STATE to High 13 18 ns
trzL Output TRI-STATE to Low 13 20 ns

Note 6: This Table is provided for comparison purposes only. The values in this table for the DS34C86 reflect the performance of the device but are not
tested or guaranteed.

Test and Switching Waveform

tpise *I =—traLL
v
W 0% 90%‘ OH

OUTPUT soz
'PLH L "PHL
+2.5Y
V= INPUT
V+ INPUT = OV )
REFERENCE 2.5V

DE008699-3

FIGURE 1. Propagation Delays
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Test and Switching Waveforms (Continued)

V+ INPUT O—
DEVICE

V= INPUTO—— UNDER
TEST

DS 008699-4

CL Includes load and test jig capacitance.
S1=Vcc for tpz, and tpLz measurements.

S1=GND for tpzy4, and tpuz measurements.
FIGURE 2. Test Circuit for TRI-STATE Output Tests

OUTPUT \ / 30V
CONTROL 1.3V 1.3V
N
(HIGH ENABLING) \ /_ __________________ ND
~—tpzL —=|
to 4 e csssncsa= v,
*:K l \ )
* I
—_— jo‘sv ‘ VoL
OUTPUT - tpuz = fe—o PZH——‘
— _{0.5\, | Vou
¥ 50%
------------ Vo

DS008699-5

FIGURE 3. TRI-STATE Output Enable and Disable waveforms

AC Test Circuits and Switching Time Waveforms

TO SCOPE TO SCOPE
(INPUT)
DIFFERENTIAL (OUTPUT)

INPUTS
"

LA

——

Cy =15pF

INCLUDES PROBE

T AND STRAY
CAPACITANCE

PULSE
GENERATDRC“) 51

TRISTATE® CONTROL

DE008699-6

Input Pulse Characteristics:
trLn= tren =6ns (10% to 90%)
PRR =1 MHz, 50% duty cycle

FIGURE 4. Propagation Delay Differential Input to Output for “LS-TYPE” Load
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AC Test Circuit and Switching Time Wave forms (Continued)

TO SCOPE
(INPUT) TRI-STATE
CONTROL
PULSE 51
GENERATOR TO SCOPE
(OUTPUT)
-0
o <
_LIJIFFEREI\ITIAI.
= INPUTS
Cp=15pF INCLUDES |
PROBE AND STRAY T~
CAPACITANCE
—
1.5V for tprz and tprz
-1.5V for tpLz and tpHz
Input Pulse Characteristics:
trin= trLn =6ns (10% to 90%)
PRR=1MHz, 50% duty cycle
tPLZ
3V
INPUT 1.3V
o — SW1 CLOSED
ED
| ‘___ tpL2 Sw2 CLOS
=1.3V — *
5V
VoL —T
v - — f -
DS005699-3
tozn
v
INPUT

SW1 OPEN

ov SW2 CLOSED
|~ tpz
VoH
1.5V
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DE005695-11

DS34C86T
Quad CMOS Differential Line Receiver

O=—=0 5V

ALL DIODES 1N316 OR

EQUIVALENT
sw2
DS003699-3
torz
v
Eiy
SW1 CLOSED
w SW2 CLOSED
Vo \ !
S 0.5V
Eput i
~1.3V — :
oV —
DS008E93-10
tPZL
X\
INPUT SW1 CLOSED
ov SW2 OPEN
tpzL
=6V —Vgg
OUTPUT 1.5V
Vol
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DE005E99-12

FIGURE 5. Propagation Delay TRI-STATE Control Unit to Output for “LS-Type” Load
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DS34C86T
Quad CMOS Differential Line Receiver

Physical Dimensions inches (millimeters) unless otherwise noted

0.386 - 0.394 "
{9804 —10.00)
_15 1% 14 13 12 117 10 g ‘
0.228-0.244 S
(5.791 -6.198) TYP
| | /_/.
LERDND A 1 2 3 4 5 6 1 8 }
IDENT 0.010 MAX
(0.254)
0.150-0.157
—| ——— 2T
[3.810-3988) |
Lno-poz2 . 0.053 —0.069
2510508 < | [ {1.346-1.753) 0.004 - 0.010
8° MAX TYP + {0.102 - 0.254)
l — ALL LEADS
— m‘.’g_ Ep_-. SERTING
f f * 1 PLANE
0.008 0.010 o014 0.014—0.020
[0.203—0.758) - ¥ L i R (0.356] “10.356 1. 5ns}m
TYP ALL LEATS . (0.406 —1.270)
_0.004 TYP ALL LEADS
hLL{E-E;EIIJEFTIPS W16A REY M
16-Lead Molded Small Outline Package (M)
Order Number DS34c86TM
NS Package Number M16A
. 0.740-0.780 0,050
I {18.80-19.81) _".! s
INDEX
AREA
0.25040.010
(6.350£0.254)
PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
013920005 0.060 G 0.300 - 0320 {1.651)
| (30280427 _'T ]‘_ (1524) "7 ”\ T\OPTIONAL {7.620-8.128) {
0.145=0.200 _ [ \
(3.683~5.080) }
952459 0.008-0.016
9001 4° TYP D.003=0018 vp
(gggg) MIN . 0.280 _-‘ (0.203 - 0.406)
! 0.125= 0150 0.030£0.015 (7.112)
{(3.175-3.810) (0.762£0.381) MIN
0.014=0.023 0.100£0.010 (0325 +0.040
0. 35%r ?0 584) Hlos0E0.090 (2.54%0.254) -329.0.015 WiBE SV 6
{1.270£0.254) (8. 255+—‘u%‘s§)

TYP

16-Lead Dual-In-Line Package (N)
Order Number DS34C86TN
NS Package Number N16E
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