DS14C239

General Description

The DS14C239 is a three driver, five receiver device which
conforms to the TIA/EIA-232-E standard and CCITT V.28
recommendations. This device eliminates —12V supply by
employing an internal DC-DC converter to generate the nec-
essary output levels from a single +5V supply and a posi-
tive voltage power supply (+ 7.5V to +13.2V). Driver slew
rate control and receiver noise filtering have also been inter-
nalized to eliminate the need for external slew rate control
and noise filtering capacitors. With the addition of
TRI-STATE® receiver outputs, device power consumption is
kept to a minimum.

The combination of its low power requirement and extended
operating temperature range makes this device an ideal
choice for a wide variety of commercial, industrial, and bat-
tery powered applications.
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Dual Supply TIA/EIA-232 3 x 5 Driver/Receiver

Features

m Conforms to TIA/EIA-232-E and CCITT V.28

m Internal DC-DC converter

B Low power requirement: It = 10 mA max
lcc = 1 mA max

Internal driver slew rate control

Receiver Noise Filtering

Operates above 120 kbits/sec

TRI-STATE Receiver Outputs

Direct replacement for MAX239

Industrial temperature range option—DS14C239T
(—40°C to +85°C)
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Order Number DS14C239N, DS14C239WM,
DS14C239TN or DS14C239TWM

See NS Package Number M24B or NA24G

TRI-STATE® is a registered trademark of National Semiconductor Corporation.
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Absolute Maximum Ratings (note 1)

If Military/Aerospace specified devices are required, Storage Temperature Range —65°Cto +150°C

please contact the National Semiconductor Sales Lead Temperature (Soldering, 4 sec.) +260°C

Office/Distributors for availability and specifications. Short Gircuit Duration (Doyr) continuous

Supply Voltage (Vcc) —0.3Vito +6V ESD Rating (HBM, 1.5 k£, 100 pF) > 2.0kV

V+ Pin (Vcc — 0.3V) to +15V

V= Pin +0.3Vto —15V Recommended Operating

Driver Input Voltage — 0.3Vto (Vgc + 0.3V) Conditions

Driver Output Voltage (V* + 0.3V)to (V- — 0.3V) Min Max Units

Receiver Input Voltage +30V Supply Voltage (Vcc) 45 5.5 Vv

Receiver Output Voltage —0.3Vto (Vgg + 0.3V) Supply Pin (V) 75 13.2 Vv

Junction Temperature +150°C Operating Free Air Temp. (Ta)

Maximum Package Power Dissipation @ +25°C (Note 6) DS14C239 0 +70 °C
N Package 2400 mW DS14C239T —40 +85 °C
WM Package 1400 mW

Electrical Characteristics

Over recommended operating conditions, unless otherwise specified (Note 2)

Symbol | Parameter | Conditions | Min | Typ | Max | Units
DEVICE CHARACTERISTICS
A Negative Power Supply RL = 3kQ,C1,C2 = 1.0 uF, Dy = 2.0V —-95 \"
I+ Supply Current (V1) No Load 4 10 mA
Icc Supply Current (Vcg) No Load 0.1 1.0 mA
DRIVER CHARACTERISTICS
ViH High Level Input Voltage 2.0 Vee \'%
Vi Low Level Input Voltage GND 0.8 \"
17"} High Level Input Current V|N = 2.0V —10 +10 HA
I Low Level Input Current V|N < 0.8V —10 +10 HA
VoH High Level Output Voltage RL = 3kQ 5.0 8.7 Vv
VoL Low Level Output Voltage —8.0 | —5.0 )
lost Output High Short Circuit Current | Vo = 0V, V|y = 0.8V —40 | —20 | —5.0 mA
los™ Output Low Short Circuit Current | Vo = 0V, V|y = 2.0V 5.0 16 40 mA
Ro Output Resistance —2V < Vp < t2V, 300 a

Ve = V+ = GND = 0V

RECEIVER CHARACTERISTICS

VTH Input High Threshold Voltage Ta = 25°C 2 2.4 \"
Ta = —40°Cto +85°C 2 2.6 \"
VTL Input Low Threshold Voltage 0.8 1.5 \%
Vhy Hysteresis Ta = 25°C 0.2 0.5 1.0 \'%
Ta = —40°Cto +85°C 0.1 0.5 1.0 \"
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Electrical Characteristics (continued)

Over recommended operating conditions, unless otherwise specified (Note 2)

Symbol | Parameter | Conditions | Min | Typ | Max Units
RECEIVER CHARACTERISTICS (Continued)
RiN Input Resistance 3.0 4.5 7.0 kQ
IIN Input Current ViN = +15V 214 3.8 5.0 mA
ViN = +3V 0.43 0.6 1.0 mA
ViN= —3V -1.0 —0.6 —0.43 mA
ViN= —15V —5.0 —3.8 —2.14 mA
VoH High Level Output Voltage VIN= —3V,lp = —3.2mA 3.5 4.5 '
ViN = —3V,lp = —20 A 4.0 4.9 Vv
VoL Low Level Output Voltage ViIN= +83V,lp = +3.2mA 0.25 0.4 \"
ViH High Level Input Voltage EN 24 Voo Y
ViL Low Level Input Voltage GND 0.8 \"
i1 High Level Input Current VN = 2.4V —10 +10 nA
IR Low Level Input Current VN < 0.8V —-10 +10 nA
loz Output Leakage Current EN = Vg, 0V < RouT < Voo —-10 0.1 +10 HA

Switching Characteristics

Over recommended operating conditions, unless otherwise specified (Note 4)

Symbol | Parameter | Conditions | Min | Typ | Max | Units
DRIVER CHARACTERISTICS
tPLH Propagation Delay LOW to HIGH RL = 3kQ 0.7 4.0 us
. CL = 50 pF

t Propagation Delay HIGH to LOW L 0.7 4.0 s
PHL pag y (Figures 1 and 2) B
tsk Skew [tpLr—tpHL | 0 1.0 ms
SR1 Output Slew Rate RL = 3kQ to 7 kQ, C = 50 pF,

VT < 10.35V 4.0 17 30 V/us
SR2 Output Slew Rate RL = 3k, C_ = 2500 pF,

VF < 10.35V 3.0 6.4 V/ps

RECEIVER CHARACTERISTICS
tPLH Propagation Delay LOW to HIGH Input Pulse Width > 10 ps 2.1 6.5 us
- CL = 50 pF

t Propagation Delay HIGH to LOW L 2.9 6.5 s
PHL pag y (Figures 3 and 4) B
tsk Skew | tp H—tpHL | 0.8 2.0 us
tpLz (Figures 5 and 7) 0.25 2.0 us
tpzL 0.70 2.0 ns
tpHz (Figures 5 and 6) 0.25 2.0 us
tpzH 0.70 2.0 us
thw Noise Pulse Width Rejected (Figures 3 and 4) 2.0 1.0 us

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 devices
should be operated at these limits. The tables of “Electrical Characteristics” specify conditions for device operation.

Note 2: Current into device pins is defined as positive. Current out of device pins is defined as negative. All voltages are referenced to ground unless otherwise
specified.

Note 3: Ipg* and lpg— values are for one output at a time. If more than one output is shorted simultaneously, the device power dissipation may be exceeded.

Note 4: Receiver AC input waveform for test purposes: t; = ty = 200 ns, V| = 3V, V| = —3V, f = 64 kHz (128 kbits/sec). Driver AC input waveform for test
purposes: t, = tf < 10 ns, V| = 3V, V| = 0V, f = 64 kHz (128 kbits/sec).

Note 5: All typicals are given for Voc = 5.0V and Ty = +25°C, V*+ = 10.35V.
Note 6: Ratings apply to ambient temperature at +25°C. Above this temperature derate: N package 20 mW/°C and WM package 13.5 mW/°C.
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Parameter Measurement Information (continued)

FIGURE 5. Receiver Disable Load Circuit
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Pin Descriptions

Vee (pin 4)—Power supply pin for the device, +5V
(£10%).

V+ (pin 5)—Positive supply for TIA/EIA-232-E drivers.
Specified at 7.5V minimum and 13.2V maximum.

V— (pin 8)—Negative supply for TIA/EIA-232-E drivers.
Recommended external capacitor: C2 = 1.0 uF (16V). This
supply is not intended to be loaded externally.

C1+, C1— (pins 6, 7)—External capacitor connection pins.
Recommended capacitor—1.0 uF (16V).

EN (pin 14)—Controls the Receiver output TRI-STATE Cir-
cuit. A High level on this pin will disable the Receiver Out-
put.

r

TL/F/11283-10

Din 1-3 (pins 24, 23, 16)—Driver input pins are TTL/CMOS
compatible. Inputs of unused drivers may be left open, an
internal pull-up resistor (500 k2 minimum, typically 5 M)
pulls input to V. Output will be LOW for open inputs.
Dout 1-3 (pins 19, 20, 13)—Driver output pins conform to
TIA/EIA-232-E levels.

RN 1-5 (pins 2, 21, 18, 12, 9)—Receiver input pins accept
TIA/EIA-232-E input voltages (£ 15V). Receivers feature a
noise filter and guaranteed hysteresis of 100 mV. Unused
receiver input pins may be left open. Internal input resistor
(5 k) pulls input LOW, providing a failsafe HIGH output.
Rout 1-5 (pins 1, 22, 17, 11, 10)—Receiver output pins
are TTL/CMOS compatible. Receiver output HIGH voltage
is specified for both CMOS and TTL load conditions.

GND (pin 3)—Ground pin.
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Physical Dimen

sIoNS inches (millimeters) unless otherwise noted

PLANE
0.014
0.35

0.40

Order Number DS14C239WM or DS14C239TWM

NS Package Number M24B

= 0.6141
0.5985
15.60
15.20
24 23 22 21 20 19 18 17 16 15 14 1
LEAD NO 1
IDENTIFICATION ~N\o—)- - - -
10 11
.
0.1043 0.0125
0.0926 90991 1vp ALL LEADS
2.65 0.23
235
A ilsininlnlnlslslslslsls —= _f L
f o o TrE
0.0500 A
ALL LEAD TIPS 0180 1vp ALL LEADS
¥ M24B (REV F)

http://www.national.com




DS14C239 Dual Supply TIA/EIA-232 3 x 5 Driver/Receiver

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)
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Order Number DS14C239N or DS14C239TN
See NS Package Number NA24G

LIFE SUPPORT POLICY

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 OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National Semiconductor
Europe

National Semiconductor
Corporation

o)

http://www.national.com

Arlington, TX 76017
Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

1111 West Bardin Road Fax: +49 (0) 180-530 85 86
Email: europe.support@nsc.com
Deutsch Tel: +49 (0) 180-530 85 85
English Tel: +49 (0) 180-532 78 32
Francais Tel: +49 (0) 180-532 93 58
ltaliano ~ Tel: +49 (0) 180-534 16 80

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2308
Fax: 81-043-299-2408

National Semiconductor
Hong Kong Ltd.

18th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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