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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 trans-
mission, 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 re-
sistors 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.

Features
m CMOS design for low power
m 0.2V sensitivity over the input common
mode voltage range
m Typical propagation delays: 19 ns
m Typical input hysteresis: 60 mV
m Inputs won't load line when Voo = OV
B Meets the requirements of EIA standard RS-422
m TRI-STATE outputs for system bus compatibility
| Available in surface mount
m Open input Failsafe feature, output high for open input
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Order Number DS34C86TJ, DS34C86TM, and DS34C86TN

See NS Package Number J16A, M16A and N16E
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Z = TRI-STATE
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DS34C86T

Absolute Maximum Ratings (otes 182)
If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availabllity and specifications.

Current Per Output +25mA
This device does not meet 2000V ESD rating. (Note 4)

Supply Voltage (Voc) v Operating Conditions
Input Common Mode Range (Vcum) +14V Min  Max Unit
Differential Input Voltage (Vpirr) +14V Supply Voltage (Vec) 450 550 v
Enable Input Voltage (Vin) v Operating Temperature Range (Ta) —40 +85  °C
Storage Temperature Range (Tstg) —65°Cto +150°C Enable Input Rise or Fall Times 500 ns
Lead Temperature (Solderi_ng 4 sec) 260°C
Maximum Power Dissipation at 25°C (Note 5)
Ceramic “J” Package 2308 mW
Plastic “N"" Package 1645 mW
SOIC Package 1190 mW
DC Electrical Characteristics vcc = 5v £10% (unless otherwise specified) (Note 3)
Symbol Parameter Conditions Min Typ Max Units
VTH Minimum Differential VouT = VoHor VoL _
Input Voltage =7V <Vgm < +7V 200, 35 +200 mv
RN Input Resistance VIN= —7V, +7V
(Other Input = GND) 50 6.8 10 ka
IIN Input Current ViN = +10V, Other Input = GND +1.1 +1.5 mA
(Under Test) Vin = — 10V, Other Input = GND —-2.0 —-25 mA
VoH Minimum High Level Vee = Min, Vipipp) = +1V 38 42 v
Output Voltage louT = —6.0mA
Voo Maximum Low Level Vce = Max, Voirg) = —1V 0.2 03 v
Output Voltage lout = 6.0mMA
ViH Minimum Enable High 20 v
Input Level Voltage s
Vi Maximum Enable Low 0.8 v
Input Level Voltage ’
loz Maximum TRI-STATE Vout = Vgc or GND,
Output Leakage Current TRI-STATE Control = V) +0.5 +5.0 pA
1 Maximum Enable Input VIN = Vgc or GND £10 A
. Current : L
_Ioc Quiescent Power Vee = Max, Vpirp) = +1V 16 23 mA
Supply Current
VHYST Input Hysteresis Vem = 0V ‘ 60 mv
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AC Electrical Characteristics vcc = 5v +10% (Note 3) (Figures 1, 2, and 3)

Symbol Parameter Conditlons Min Typ Max Units

toLH, Propagation Delay C|. = 50 pF .

tPHL Input to Output VDIFF = 2.5V 19 30 ns
Vem = 0V

tRISEs Output Rise and Cp = 50pF

tFALL Fall Times VpIFg = 2.5V 4 9 ns
Vem = 0V

tpLz, Propagation Delay C, = 50pF

tpHZ ENABLE to Output R = 10000 13 18 ns
VpIrr = 2.5V

tpzL, Propagation Delay CL = 50 pF

tpzH ENABLE to Output R = 10000 13 21 ns
Vpirg = 2.5V

Note 1: Absolute Maximum Ratings are those values beyond which the safety 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 Voo = 5V and Tp = 25°C.

Note 4: ESD Rating; HBM (1.5k£2, 100 pF)

[nputs > 2000V

All other pins = 1000V

EIAJ (09, 200 pF) = 350V
Note 5: Ratings apply to ambient temperature at 25°C. Above this temperature derate N Package 13.16 mW/°C, J Package 15.38 mW/°C and M Package
9.52 mW/°C.

Comparison Table of Switching Characteristics into “LS-Type” Load
Vee = 8V, Ta = 25°C (Figures 4 and &) (Note 6)

Symbol Parameter DS34C86 DS3486 Units
Typ Max Typ Max

tPHL(D) Propagation Delay Time 17 19 ns
Output High to Low

tpLHD) Propagation Delay Time 19 19 ns
Output Low to High

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

tpzL 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 Waveforms

v(‘C s‘
A1
trise— f=— = =tearL L
F 0% 0% ﬁ Vo ve putO—{ R,
OUTPUT 50% V= INPUTO——] UNDER
h—'VOL TEST
tpLH l- ‘PHL T :EL
+2.5V — —
V= INPUT TL/F/8699-4
V4 INPUT =0V - " .
REFERENCE 2.5V Cy Includes load and test jig capacitance.

81 = V¢ for tpz|, and tp z measurements.
§1 = GND for tpzp, and tpyz measurements.

FIGURE 2. Test Circuit for
TRI-STATE Output Tests

TL/F/8699-3
FIGURE 1. Propagation Delays
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DS34C86T

Test and Switching Waveforms (continued)

OUTPUT
CONTROL 1.3v

(HIGH ENABLING)
"
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§ ! ) 50%

. . TL/F/8699-5
FIGURE 3. TRI-STATE Output Enable and Disable Waveforms

AC Test Circuits and Switéhing Time Waveforms

T0 SCOPE TO SCOPE

INPUT
( ) DIFFERENTIAL (0UTPUT)

INPUTS

Cp=15pF
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GENERATOR AND STRAY
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 TRISTATE® CONTROL

15V 2v
TL/F/8699-6

v
INPUT 1.5v

o
PLH(D)

Vou

OUTPUT
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TL/F/8699-7
Input Pulse Characteristics: .
trLH = ttHL = 6 ns (10% to 80%)
PRR = 1 MHz, 50% duty cycle

FIGURE 4. Propagation Delay Differential Input to Output for “LS-Type” Load
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AC Test Circuits and Switching Time Waveforms (continued)

TO SCOPE
(INPUT) TRISTATE
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_LDIFFERENTIAL

= INPUTS
Cp.=15pF INCLUDES
PROBE AND STRAY ALL DIODES 1N916 OR
CAPACITANCE EQUIVALENT
1.5V for tpyz and tp| 7 } swz

—1.5V for tp z and tpz|,

Input Pulse Characteristics: .
tTLH = trHL = 6 ns (10% to 90%) —
PRR = 1 MHz, 50% duty cycle =

tpLz : tpHz

TL/F/8699-8

TL/F/8699-10
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FIGURE 5. Propagation Delay TRI-STATE Control Unit to Output for “LS-Type” Load

TL/F/8699-12
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Physical Dimensions

14 Lead Ceramic Dual-in-Line Package

NS Package Number J14A
0.785
{19.930)
MAX
0.025 [l [13] [r2] [11] [ao] Je] [8]
{0.635)
RAD 0.220-0.310
(5.588—7.874)
Ll 12 [af 1) [s] L] L]
0.290-0.320 0005 0.200
{1.366-8.128) oz | GLASS  0.060£0.005 {5.080)
l . MIN SEALANT (77524 20.127) | MAX ¢.020-0.060
0.180 ] - - {0.508-1.524)
(4572)MAxm ] i
! 95° 15° 86°94° TYP L
10° MAX 0.008-0.012 |
0.310-0.410 (0.203-0.305) 0.018 £0.003
I<'(1.1114-10.41)"" 0098 | L_ {0,457 20.075] :u o75) l* L.125-0200
{2.489) - . (3.175-5.080)
MAX BOTH ENDS 0.100 :0.010 0.150
(2.540 £0.254) @
MIN J14A (REV G)
16 Lead Ceramic Dual-in-Line Package
NS Package Number J16A
| 0.785
{19.939)
MAX
_0.025 e 5] 74 i3] [72) [ M
(0 635) ,
RAD 0.220-0.310
{5.568—7.674)

T W eI

0.005-0.020
(0.127-0.508)
RAD TYP
6LASS
SEALANT 0.200
5.080)
0.290—0.320 0.005 0.055+0.005 {
1 {7:366-8.128) ,° : a1 [ {1.39720.127) MK 0.150
| MNP N — {3.810)
I MY |
0180 0.008-0.012 4
jarg [~ B {0.203-0.305) H ' (B6° 94°
A P
_0.080 0.018:+0.003_ __ 0.125-0.200 0.020—0.060
0.310 - 0.410 (?ﬂ‘f}___ {0.45720.076) {3.175—5.080) (0.508—1.524)
(7.874-10.81) - BoTH 1
‘ ENDS 0.100£0.010. 0.037:+0.005
{2.500£0.258) “ {08a0%0.127)
H6A (REV K)
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Physical Dimensions

16 Lead (0.150” Wide) Molded Small Outline Package, JEDEC
NS Package Number M16A

0.385-0.394
(9.804 —10.00)

B 15 14 13 12 11 10 9

ppARaAnNA

0.228-0.204 30°
(5.791-6.158) o w
LEAD NO.1 /1 2 3 4 5 6 71 8 }
1DENT 0.010 pax
{0.254)
0.150-0.157
se10-2.50) |
0.010-0.020 85.053-0.069
P2a—0.508 <*" ™ 1345-1.1%3) 0.004—0.010
B° MAX TYP + (0.102-0.254)
! ALL LEADS \
LJ '!u.—v‘_,..—.,,_.._,.,_m".‘.' SEATING
T L : PLANE
0.008-0.010 LY X . 0.014-0.020
0.016—0.050 535 200 0.014-0.020 yyp
s 2 e . E e
_& TYP ALL LEADS 0.008
e . = TYP
ILI. I.EAD TIPS (0.203) MIBA (REV H)

16 Lead (0.300" Wide) Molded Small Outlme Package, JEDEC
NS Package Number M16B

I-g-
0.3977-0.4133

[ TT0.10-10.50

13 12 1t 10

ﬁﬂnﬂﬂﬂﬂﬂ

IDENTIFICATION -
e _\ 0.2014-0.2992
—] - - : 748 0.3940-0.4190
. . ' =3 10.00-10.65
| 3 4 5 8 7
o.oso 0.0138-0.0200 0.010
1.27 0.550-0.508 17 I & I o.25 © [ A l °®Jil

0.010-0.029 0.0091-0.0125
0.0926-0.1043 _ ' 45° X " 25005 I‘_ 023703z 1P AL LEADS
235-2.63 0.0040-0.0118 i
/ \ I’ 0.1-0.3
SNOARAR = ff N\

SEATING
0.004
PLANE L 0.014 1 a |T’ B MAX TVP
033 ALL LEAD TIPS 0.0160-0.0500 ALL LEADS
W-'.T TYP ALL LEADS

168 (REV F)
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16 Lead (0.300” Wide) Molded Dual-in-Line Package
NS Package Number N16E

0.740-0.780

i .‘ {1830~ 19.81) _.1 ‘ i._ gggg

050005 OPTION 01 0.065
013020/ 0.060 4°m= 0.300 oszo {1.651)
s (3:30220.127) | |*= {720y TP OPTIONAL -—I(———Mzo_am \
0.145-0.200 k
{3.683-5.080) { T ¥
950450 0.008-0016
0
0.020 9°°*4 L I om0 7] {0203-0408) """
(0:508) " 1251 0150 | 003020015 {.112)
(3175-3810) (ﬁﬁo‘—i MIN
0.014-0.023 | 0:1000010 (0.32540.040 :
{0.356 - 0.584) uosotomo Z 4ot02545 =0.015 NISE GOV F)
e q 27%0250 (8255 5%
20 Lead (0.300” Wide) Molded Dual-in-Line Package
NS Package Number N20A
1.013-1.040
0.092 X 0.030 (25.13-2642)
0.032+0.005

337 X0.2
‘ZMAX{’,P“’\
0.260 40.008

PIN NO. 1 IDENT
0280 nmo} @ (6.604 :0.127)
T2 |_1L_j|__1|r'.‘-'.".'f|

(0.81310.127)
RAD

OPTION 2

MIN
300-0.320 0.080
(:'szo-s'm) i {22661
— 0.085 (22)”3 (2'::::)" = Ot 0130 0005
L TYP @302 04271 l

0.145-0.200
(3.683-5.080)

(0.229-0.381)

( ) 4 [ | \ |
95%5° _ | o.uus-o.ms—r— ” ” J]sn’muw !

il BV |

(0.508)

’ TvP 0.100+0.010 0.125-0.140
0.060.£0.005 {Z54020.254) 0.018:0.003 {3375-3556)  MIN
+0.040 (1.524:0.127) ! {0.4570.076)
0325 “goge

1016
(’155 -0381 )

N20A (REV G)
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