DS14C232

Driver/Receiver

General Description

The DS14C232 is a low power dual driver/receiver featuring
an onboard DC to DC converter, eliminating the need for
+12V power supplies. The device only requires a +5V power
supply. lcc is specified at 3.0 mA maximum, making the de-
vice ideal for battery and power conscious applications. The
drivers’ slew rate is set internally and the receivers feature
internal noise filtering, eliminating the need for external slew
rate and filter capacitors. The device is designed to interface
data terminal equipment (DTE) with data circuit-terminating
equipment (DCE). The driver inputs and receiver outputs are
TTL and CMOS compatible. DS14C232C driver outputs and
receiver inputs meet TIA/EIA-232-E (RS-232) and CCITT
V.28 standards.
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National Semiconductor

Low Power +5V Powered TIA/EIA-232 Dual

Features

® Pin compatible with industry standard MAX232, LT1081,
ICL232 and TSC232

= Single +5V power supply

m Low power —lcc 3.0 mA maximum

m DS14C232C meets TIA/EIA-232-E (RS-232) and CCITT
V.28 standards

® CMOS technology

m Receiver Noise Filter

m Package efficiency — 2 drivers and 2 receivers

m Available in Plastic DIP, Narrow and Wide SOIC
packages

m TIA/EIA-232 compatible extended temperature range
option:
DS14C232: -55°C to +125°C

Connection Diagram

C1+— 1 \_/ 16 — Vee
V+— 2 15 F—GND
C1-—3 14 —Dout1
C2+—1 4 13 F—Rin1

DS14C232

C2-—5 12 F—Rout1
V-—¢6 11F—Din1

Dout2 — 7 10 F—Din2
Rin2— 8 9 I Rout2

DS010744-1

Order Number DS14C232CN, or DS14C232CM,
See NS Package Number N16E, or M16A

Functional Diagram
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Absolute Maximum Ratings  (Note 1)

Specifications for the 883 version of this product are
listed separately on the following pages.

Supply Voltage, Ve -0.3V to 6V
V* Pin (Vee - 0.3)V to +14V
V™ Pin +0.3V to -14V

Driver Input Voltage
Driver Output Voltage

-0.3V to (Ve + 0.3V)
(V* +0.3V) to (V" -
0.3V)

Receiver Input Voltage +25V
Receiver Output Voltage -0.3V to (Ve + 0.3V)
Junction Temperature +150°C

Maximum Package Power Dissipation @ 25°C (Note 6)

N Package 1698 mW
M Package 1156 mW
Electrical Characteristics  (Note 2)

Short Circuit Duration,
DOUT
Storage Temp. Range

Lead Temp. (Soldering, 4
sec.)

ESD Rating
(HBM, 1.5 kQ, 100 pF)

Recommended Operating

Conditions
Min Max
Supply Voltage, Ve 4.5 5.5
Operating Free Air Temp. (T,)
DS14C232C 0 +70

Over recommended operating conditions, unless otherwise specified

Continuous
-65°C to +150°C

+260°C

225

kv

Units

Symbol | Parameter | Conditions |Min rryp li/lax Ur||its
DC TO DC CONVERTER CHARACTERISTICS
v* Positive Power Supply R, = 3kQ, C1-C4 = 1.0 yF, D,y = 0.8V 9.0 \Y,
A Negative Power Supply R, = 3kQ, C1-C4 = 1.0 yF, D,y = 2.0V -8.5 \%
lec Supply (V) Current No Load 1.0 3.0 mA
DRIVER CHARACTERISTICS
Viy High Level Input Voltage 2 Vee \Y,
Vi Low Level Input Voltage GND 0.8 \
Iy High Level Input Current Vin 2 2.0V -10 +10 HA
I Low Level Input Current Vin € 0.8V -10 +10 HA
Vou High Level Output Voltage R, = 3kQ 5.0 8.0 \Y
VoL Low Level Output Voltage R_ =3 kQ -7.0 -5.0 \
los+ Output High Short Circuit Vo =0V, V) = 0.8V (Note 3) -30 -15 -5.0 mA
Current
los- Output Low Short Circuit Vo = 0V, V) = 2V 5.0 11 30 mA
Current
Ro Output Resistance -2V £ Vg £ +2V, 300 Q
Vee = OV = GND
RECEIVER CHARACTERISTICS
Vg Input High Threshold Vee = 5.0V 1.9 2.4 \
Voltage
Vee = 5.0V £10% 1.9 26 v
Voo Input Low Threshold 0.8 15 \
Voltage
Viy Hysteresis 0.2 0.4 1.0 \%
Rin Input Resistance -15V <V < 3.0 4.7 7.0 kQ
+15V
Iin Input Current Vin = +15V +2.14 | +3.75 +5.0 mA
Vi = +3V +0.43 [+0.64 | +1.0 mA
Vin = -3V -1.0 |-0.64 |-0.43 mA
Vin = —15V -5.0 |-3.75 |-2.14 mA
Vou High Level Output Voltage Vin = -3V, Ip = -3.2 mA 35 4.5 \
Vin = -3V, Ig = =20 A 4.0 4.9 \%
Voo Low Level Output Voltage Vin = 13V, I = +3.2 mA 0.15 0.4 \%

www.national.com




Switching Characteristics

Over recommended operating conditions, unless otherwise specified.

Symbol | Parameter | Conditions |Min Iryp r{'lax |Jnits
DRIVER CHARACTERISTICS
teLn Propagation Delay Low to R. = 3kQ Figure 1 1.0 4.0 us
High C, = 50 pF and
tpmL Propagation Delay High to Figure 2 1.0 4.0 us
Low
[ Skew [tey 1 — topdl 0.1 1.0 us
SR1 Output Slew Rate R, =3kQto7kQ,C, = (Note 7) 4.0 30 V/us
50 pF
SR2 Output Slew Rate R, = 3kQ, C_ = 2500 pF 4.5 V/us
RECEIVER CHARACTERISTICS
teLn Propagation Delay Low to Input Pulse Width > 10 ps 2.9 6.5 us
High
| P Propagation Delay High to C_ = 50 pF 2.5 6.5 us
Low
tek Skew |to n — tor| (Figures 3, 4) 0.4 2.0 us
tow Noise Pulse Width (Figures 3, 4) 0.7 0.5 us
Rejected

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: Currentinto device pins is defined as positive. Current out of device pins is defined as negative. All voltages are referenced to ground unless otherwise speci-
fied.

Note 3: 10S; and IOS_ 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, = t; = 200 ns, Vi = 3V, V| = -3V, f = 30 kHz.

Note 5: All typicals are given for Ve = 5.0V.

Note 6: Ratings apply to ambient temperature at +25°C. Above this temperature derate: N Package 15.6 mW/°C, and M Package 10.6 mW/°C.

Note 7: Slew rate is defined as AV/At, measured between £3V level.

3 www.national.com



Absolute Maximum Ratings (Note 1) Short Circuit Duration, Doyt Continuous
For complete Military Product Specifications, refer to Storage Temp. Range -65°C to +150°C
the appropriate SMD or MDS. Lead Temp. (Soldering, 4 sec.) +260°C
Supply Voltage, Ve -0.3V to 6V ESD Rating
V* Pin (Vee - 03)V o +14V (HMB, 1.5 kQ, 100 pF) >25kV
V™ Pin +0.3V to -14V :
Driver Input Voltage -0.3V to (Ve + 0.3V) Recommended Operatmg
Driver Output Voltage (V* +0.3V) to (V- - 0.3V) Conditions
Receiver Input Voltage +25Vv Min Max Units
Receiver Output Voltage -0.3V to (Ve + 0.3V) Supply Voltage, Ve 45 55 Vv
Maximum Package Power Dissipation @ 25°C (Note 8) Operating Free Air Temp. (T )
J Package 1520 mw DS14C232 -85 +125 °C
E Package 2000 mW
Electrical Characteristics  (Note 2)
Over recommended operating conditions, unless otherwise specified
Symbol | Parameter | Conditions |Min Max 1Jnits
DEVICE CHARACTERISTICS (C1-C4 = 1.0 yuF)
lee | Supply (Vec) Current | No Load | | 8.0 | mA
DRIVER CHARACTERISTICS
Vi High Level Input Voltage 2 \%
Vi Low Level Input Voltage 0.8 \
| High Level Input Current Vin 2 2.0V 100 HA
I Low Level Input Current Viy = 0V 100 HA
Vou High Level Output Voltage R, = 3kQ 5.0 \%
Voo Low Level Output Voltage R, = 3kQ -5.0 \
los+ Output High Short Circuit Current Vo = 0V (Note 3) -25 mA
los— Output Low Short Circuit Current Vo = 0V 25 mA
Ro Output Resistance -2V £ Vg < +2V, T, = 25°C, 300 Q
Vee = 0V = GND
RECEIVER CHARACTERISTICS (C1-C4 = 1.0 uF)
Viy Input High Threshold Voltage 3.0 \%
Voo Input Low Threshold Voltage 0.2 \%
Vv Hysteresis Ta = 25°C, +125°C 0.1 1.0 \Y,
Ta = -55°C 0.05 1.0 \Y
Rin Input Resistance Vin = ¥3V and £15V, T, = 25°C 3.0 7.0 kQ
Vou High Level Output Voltage lo = -3.2mA 35 \%
Io = —20 pA 4.0 \%
VoL Low Level Output Voltage lo = +3.2 mA 0.4 \Y
Switching Characteristics
Over recommended operating conditions, unless otherwise specified.
Symbol | Parameter | Conditions |Min '\/Iax |Units
DRIVER CHARACTERISTICS (C1-C4 = 1.0 pF)
toLn Propagation Delay Low to High | R_ = 3 kQ, C_ = 50 pF Figures 1, 2 4.0 us
terL Propagation Delay High to Low 4.0 us
sk Skew |ty — topu 1.0 us
SR1 Output Slew Rate R, = 3kQ to 7 kQ, C_ = 2500 pF (Note 7) 15 30 Vius
RECEIVER CHARACTERISTICS (C1-C4 = 1.0 puF)
teLn Propagation Delay Low to High | Input Pulse Width > 10 ps 8.0 us
tpn Propagation Delay High to Low | C,_ = 50 pF 8.0 us
tsk Skew |teLy — tonl (Figures 3, 4) 2.0 us
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Switching Characteristics  (continued)

Note 8: Ratings apply to ambient temperature at +25°C. Above this temperature derate: J Package 12.2 mW/°C and E Package 13.3 mW/°C.

Connection Diagrams

J Package E Package
16-Lead Dual-In-line Package 20-Lead Ceramic Leadless Chip Carrier
+ o a
\_/ 52538
C1+— 1 16—V, L1111
ce 3 2 1 2019
V+— 2 15 F—GND c1-—4 18 | Dout 1
c1-—3 14 |—Dout1 S X TR
NC—6 16 = NC
C2+— 4 13 F—Rint c2-—7 15 = Rout 1
DS14C232 X
c2-—5 12 |—Rout 1 A 14~ Dint
9 10 11 12 13
V-—¢6 11— Din1 L
S I
Dout2 —] 7 10 F—Din2 g= 28
DS010744-10
Rin2—] 8 9 —Rout2

DS010744-1
For Complete Military Product Specifications
See MDS or SMD.
Order Number DS14C232J/883 or DS14C232E/883
See NS Package Number E20A or J16A

Parameter Measurement Information

DS010744-3

FIGURE 1. Driver Load Circuit

2v
¥y (Din) 1.5V

0.8V

tory
Vo
+3V
Vo (Dout) ov
-3V

-

DS010744-4

FIGURE 2. Driver Switching Waveform
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Parameter Measurement Information

(Continued)

ViN (Rin) Vg (Rout)

TCL = 50pF

GND
DS010744-5

FIGURE 3. Receiver Load Circuit

+3V

Viy (Rin) 1.5V

Vo (Rout) N\ o.4v

1.5V 1.5V 1.5V

tPLH"‘ thw

]r 2.0V Vou

VoL

-3V

FIGURE 4. Receiver Propagation Delays and Noise Rejection

Pin Descriptions

Ve (Pin 16)

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

V+ (Pin 2)

Positive supply for TIA/EIA-232-E drivers. Recommended
external capacitor: C4-1.0 uF (6.3V). Capacitor value should
be larger than 1 pF. This supply is not intended to be loaded
externally.

V- (Pin 6)

Negative supply for TIA/EIA-232-E drivers. Recommended
external capacitor: C3-1.0 uF (16V). Capacitor value should
be larger than 1 pF. This supply is not intended to be loaded
externally.

Cl1+, C1- (Pins 1, 3)

External capacitor connection pins. Recommended capaci-
tor: 1.0 pF (6.3V). Capacitor value should be larger than
1k

C2+, C2- (Pins 4, 5)

External capacitor connection pins. Recommended capaci-
tor: 1.0 uF (16V). Capacitor value should be greater than
1 uk

DS010744-6

(Note 4)

Dind, D2 (Pins 11, 10)

Driver input pins are TTL/CMOS compatible. Inputs of un-
used drivers may be left open, an internal active pull-up re-
sistor (500 kQ minimum, typically 5 MQ) pulls input HIGH.
Output will be LOW for open inputs.

Doutl, Dour2 (Pins 14, 7)

Driver output pins conform to TIA/EIA-232-E levels.

Rinl, Rin2 (Pins 13, 8)

Receiver input pins accept TIA/EIA-232-E input voltages
(£25V). Receivers feature a noise filter and guaranteed hys-
teresis of 100 mV. Unused receiver input pins may be left
open. Internal input resistor 4.7 kQ pulls input low, providing
a failsafe high output.

Routl, Rout2 (Pins 12, 9)

Receiver output pins are TTL/CMOS compatible. Receiver
output HIGH voltage is specified for both CMOS and TTL
load conditions.

GND (Pin 15)

Ground Pin.
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Typical Application Information

Application of DS14C232 and INS8250

INS8250 DS14C232 TIA/EIA-232-E
(UART) Connector
DTR >c 20
RTS >c '
B o< )
5% o< 5
souT bc 2
TS o< 5
SIN o< 3
OPEN —Do— 7
DS14C232 .
GND
DS010744-7
Typical Connection Diagram
\ 4
+5V c4
1 puf 6.3V
| Y
= /1
16
! v
¢t topF 2T O ce 2
6.3v T3, v
R 4 co+ DC to DC
c2 1.0uF 2 CONVERTER V-
e Tl
Op
Voo AT
11| Dint >c Dout1 |14
> o1 >
Vee TIA/EIA-232-E
n%%cg (Rs-232)
10| pin2 >c Dout2 |7 ouTPUTS
» D2 >
12| Routi 34 Rint |13
“ R1f—e <
TIA/EIA-232-E
o é ok
— INPUTS
9| Rout2 04 Rin2 |8
< R2 é <
GND =
15
- DS010744-9
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DRIVER Vo, & Vo, Vs
POWER SUPPLY VOLTAGE

Vo-OUTPUT VOLTAGE- |V|

=]

Typical Performance Characteristics

L

o

Vou~ 1 CHLOADED

]

v
\
A\

L

5

[ VoL-2 CH LOADED

="V, - 1 CH LOADED

4.50

|
Y Y

4.75 5.00 5.25
Vee~POWER SUPPLY VOLTAGE-V

5.50

DS010744-11

Vee = 5.0V, R = 3kQ, C_ = 15 pF (includes jig and probe capacitance), Cp = 1 pF

DS010744-12

RL

GNng

O Open

+—o%

C

DS010744-13

S1 Vo
2.0V Voo
0.8V | Vou
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Typical Performance Characteristics  (continued)

DRIVER SLEW RATE vs POWER
SUPPLY VOLTAGE & LOAD
CAPACITANCE

Ta=25°C, R =5KkQ, Cp = 1 uF, f = 30 KHz

SR = 6V/t1 or 6V/t2, whichever is greater.

SR-SLEW RATE-V/ us

\\
R-iix‘ Voo = 5.5V

7 T~
1 VecFs.ov

[/

Voo = 4.5V

0 500 1000 1500 2000 2500

C —LOAD CAPACITANCE-pF
DS010744-14

DS010744-16
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Physical Dimensions

inches (millimeters) unless otherwise noted

0.200+0.005

5.080 2.0.127)
e 0.015+0.010

45°x 29— L
(0.381£0.254)

0.015 0.007-0.011

3
VAN

0.350:£0.008 |
(8.8900.203) o 0.063-0.075 (0.381) —
(1.600—1.905) MIN TYP (0178-0.279)
RTYP
0.022-0.028
{0559—0.711)
0077-0088 A 'F TYP
(1.959-2.362) —
I 2 T |
P 0.045-0.055 § | 7+
S~~~ (1.143-1.397)
énmlu\ e —gggz‘g?z: *‘ < A 050055
_ . v ) —1.143-1.397)
Top View Side View TYP
450 0.040£0.010
{1.016%0.254)
3PLCS
Bottom View
0.003 D.015
Pl (0.381)
(0.076) MAX TYP
MNTYP Y /PR
0.022 T T
(0.559)—»| |« 0006
MAX TYP (0.152)
MIN TYP
Detail A
E20A (REV D)
Order Number DS14C232E/883
NS Package Number E20A
0.785
[19.94] MAX >
16 9
N AN A T
0.220-0.310
[5.59-7.87]
0.025 PU U U U U UY
" [0.64] 1 ’ 0.005-0.020
R T0.13-0.517 TP
0.0370.005
TYP
0o0s [ [o-s4x0.13] ?.290—0432]0
Y | 0.055+0.005 7.37-8.13
M[lt'Jq.iT.’;]F—> 5 > [ Tis0zo13 TP | oLass sEaLANT
¥ 0.020-0.060 1yp v
0.200 ) [0.51-1.52] 0.180 W
[5.08] - ‘ H [4.57) "X
MAX TYP L| H 0.010%0.002
TYP
0.150 i [0.250.05]
¥ i[ I [ ¥ B isgun v [I
0.125-0.200 ' '
TYp — 950% 50
[3.18—5.(())3380 L TYP
Bo[Tzk‘{OE}N]D’;AX T 0.01840.003 3,310-0.410
0.100£0.010 [0.46 £ 0.08] e [7.87-10.41] J16A (REV L)
[2.5420.25] ''P

Order Number DS14C232J/883
NS Package Number J16A
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PhyS|caI DImensions inches (millimeters) unless otherwise noted (Continued)
0.386 —0.394
@soa—t000) |
5 15 14 13 12 n 1w 9
0.228-0.244 30°
(5.791-6.198) TYP
2 |
LEAD NO.1 ! 34 5 6 7 8 )
IDENT 0.010 max
{0.258)
0.150 0. 0.150-0.157
™| aeto—ssm [
ooweom 0.053—0.069
o208 < — (T [T
ALL LEADS — -
— - |
I= =l SEATING
T T PLANE
0.008—0.010 Ty uuso L 0.050 — 0.014-0.020 yp
{0,203 —0.259) w127 0.356) {1.z10) {0.356 —0.508)
TYP ALL LEADS 0.004 TYP ALL LEADS TYP 0.008
0.102) Bty oill WA REV H
ALL LEAD TIPS
Order Number DS14C232CM
NS Package Number M16A
. 0.740 - 0.780
(18.80-19.81) l< 0090
(2.286)
[i6] [15] [14] [13] [12] [11] [10].[S] INDEX
AREA
0.250£0.010
(6.350£0.254)
PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.055
0.130£0.005 TEEn
T 0.060 49 TYP 0.300 - 0.320 1.651)
 GsozEeizn) g TP OPTIONAL A‘ T620-8.128) [ {
0.145=0.200 i [ \l
(5.683- 5.080) 0 H B f
95°45° 0.008-0016
9004 4° TYP 0008 -2.018
(3 gﬁg) MIN [ o280 ] {0.203-0.406)
0.125-0.150 0.030%0.015 (7.112)
(3.175=3.810) {0.762£0.381) MIN
0.014=0.023 0.100£0.010 (0.325+0-040
(0.356-0.584) 0.050£0.010 (2.540£0.254) 0015 N1GE (REV F)
e {1.270£0.254) e (3‘255+—10 .%18 61)
TYP .
Order Number DS14C232CN
NS Package Number N16E
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DS14C232 Low Power +5V Powered TIA/EIA-232 Dual Driver/Receiver

LIFE SUPPORT POLICY

Notes

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 AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are

devices or 2. A critical component is any component of a life
support device or system whose failure to perform

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.

can be reasonably expected to cause the failure of
the life support device or system, or to affect its

safety or effectiveness.

National Semiconductor National Semiconductor

Corporation Europe

Americas Fax: +49 (0) 1 80-530 85 86

Tel: 1-800-272-9959 Email: europe.support@nsc.com

Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85

Email: support@nsc.com English Tel: +49 (0) 1 80-532 78 32

Francais Tel: +49 (0) 1 80-532 93 58

www.national.com Italiano  Tel: +49 (0) 1 80-534 16 80

National Semiconductor
Asia Pacific Customer
Response Group

Tel: 65-2544466

Fax: 65-2504466

Email: sea.support@nsc.com

National Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

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.




