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DS14C232

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

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. Icc is
specified at 3.0 mA maximum, making the device 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.

Rochester Electronics
Manufactured Components

Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from the
original IP. All recreations are done with
the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceeds the OCM data sheet.

Quality Overview

ISO-9001

AS9120 certification

Qualified Manufacturers List (QML) MIL-PRF-38535
 Class Q Military
* Class V Space Level

Qualified Suppliers List of Distributors (QSLD)
* Rochester is a critical supplier to DLA and

meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying
products that satisfy customer expectations for
quality and are equal to those originally supplied by
industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.
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&National Semiconductor

DS14C232

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

Driver/Receiver
General Description

The DS14C232 is a low power dual driver/receiver featuring
an onboard DC to DC converter, eliminating the need for
112V power supplies. The device only requires a +5V power
supply. ¢ 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.

October 1999

Features

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

m Single +5V power supply

u | ow power— ls¢ 3.0 mA maximum

DS14C232C meets TIA/EIA-232-E (RS-232) and CCITT

V.28 standards

CMOS technology

Receiver Noise Filter

Package efficiency — 2 drivers and 2 receivers

Available in Plastic DIP, Narrow and Wide SOIC

packages

TIA/EIA-232 compatible extended temperature range

option:

DS14C232T -40°C to +85°C

DS14C232E/J: -55°C to +125°C

Connection Diagram

c1+—1 16 —Vee
V+— 2 15 —GND
Ci-— 3 14 F— Dout1
C2+— 4 13 F—Rin1
DS14C232
c2-—5 12 F—Rout1
V-—6 11— Din1
Dout2 —1 7 10 p—Din2
Rin2— 8 9 I Rout2
DS010744-1
Order Number DS14C232CN, DS14C232CM, or
DS14C232TM

See NS Package Number N16E, or M16A

Functional Diagram
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DS14C232

Absolute Maximum Ratings (note 1)

Specifications for the 883 version of this product are

Storage Temp. Range
Lead Temp. (Soldering, 4

-65°C to +150°C

listed separately on the following pages. sec.) +260°C
ESD Rating
Supply Voltage, Voc -0.3V 10 6V (HBM, 1.5 k€, 100 pF) > 25KV
V* Pin (Vee — 0.3)V to +14V
\Ef)’_ Pinl o oy t+?\-;°»v to ;1;/\; Recommended Operating
river Input Voltage -0.3V to (Vge + 0. T
Driver Output Voltage (V*+03V) 1o (V - condltlons
0.3V) Min Max Units
Receiver Input Voltage *25v Supply Voltage, Ve 45 55 Vv
Receiver Output Voltage -0.3V to (Ve + 0.3V) Operating Free Air Temp. (Ta)
Junction Temperature +150°C DS14C232C 0 +70 ‘C
Maximum Package Power Dissipation @ 25°C (Note 6) DS14GC232T _40 +85 ‘C
N Package 1698 mwW
M Package 1156 mW
Short Circuit Duration,
Dout Continuous
Electrical Characteristics (ot 2)
Over recommended operating conditions, unless otherwise specified
Symbol | Parameter Conditions | Min | Typ | Max |Units
DC TO DC CONVERTER CHARACTERISTICS
v Positive Power Supply RL =3 kQ, C1-C4 =1.0 yF, D)y = 0.8V 9.0 \'
V- Negative Power Supply RL =3 kQ, C1-C4 =1.0 yF, D)y = 2.0V -8.5 \'
lee Supply (Vo) Current No Load 1.0 3.0 mA
DRIVER CHARACTERISTICS
Viy High Level Input Voltage 2 Vee \
VL Low Level Input Voltage GND 0.8 \
hn High Level Input Current Viy 2 2.0V -10 +10 pA
M Low Level Input Current Viy <08V -10 +10 pA
Vou High Level Output Voltage R =3 kQ 5.0 8.0 \
VoL Low Level Output Voltage RL =3 kQ -7.0 -5.0 \
los. Output High Short Circuit Vo =0V, V=08V (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 < 42V, 300 Q
Vee = 0V = GND
RECEIVER CHARACTERISTICS
Vy Input High Threshold Voe = 5.0V 1.9 2.4 \'
Voltage
Ve = 5.0V £10% 1.9 26 \
Voo Input Low Threshold 0.8 1.5 \'
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 Viy = +15V +2.14 |+3.75 +5.0 mA
Vin = +3V +0.43 |+0.64 +1.0 mA
Vin = -3V -1.0 |-064 [-0.43 mA
Vin = -15V -50 |-375 [-2.14 mA
Von High Level Output Voltage ViN=-3V, I =-3.2mA 3.5 45 \'
Vin = -3V, lp = =20 A 4.0 4.9 \
VoL Low Level Output Voltage ViN =+3V, Io = +3.2 mA 0.15 04 \'
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Switching Characteristics

Over recommended operating conditions, unless otherwise specified.

Symbol | Parameter | Conditions | Min | Typ | Max | Units
DRIVER CHARACTERISTICS
tpLH Propagation Delay Low to RL =3 kQ Figure 1 1.0 4.0 s
High C_ =50 pF and
tpHL Propagation Delay High to Figure 2 1.0 4.0 ps
Low
tsk Skew [tp  — tphLl 0.1 1.0 s
SR1 Output Slew Rate RL=3kQto7kQ, C. = (Note 7) 4.0 30 Vius
50 pF
SR2 Output Slew Rate R. =3 kQ, C_ = 2500 pF 4.5 Vius
RECEIVER CHARACTERISTICS
tpLH Propagation Delay Low to Input Pulse Width > 10 ps 2.9 6.5 us
High
tPHL Propagation Delay High to C_ =50 pF 2.5 6.5 s
Low
sk Skew [tpy — tphLl (Figures 3, 4) 0.4 2.0 s
thw Noise Pulse Width (Figures 3, 4) 0.7 0.5 s
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 pinsis defined as negative. All voltages are referenced to ground unless otherwise speci-
fied.

Note 3: 108, and I0S_ 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, V) = 3V, V| = -3V, f = 30 kHz.

Note 5: All typicals are given for Vg = 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
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DS14C232

Absolute Maximum Ratings (note 1)

For complete Military Product Specifications, refer to

Short Circuit Duration, Doyt
Storage Temp. Range

Continuous
-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 (Voo — 0.3)V 10 +14V (HMB, 1.5 kQ, 100 pF) 225 kV
V- Pin +0.3V to —14V .
Driver Input Voltage -0.3V to (V¢ + 0.3V) Recom_mended operatlng
Driver Output Voltage (V* +0.3V) 1o (V- - 0.3V) Conditions
Receiver Input Voltage *25v Min Max Units
Receiver Output Voltage -0.3V to (V¢ + 0.3V) Supply Voltage, Ve 45 55 Vv
Maximum Package Power Dissipation @ 25°C (Note 8) Operating Free Air Temp. (Ta)
J Package 1520 mw DS14C232E/J -55  +125 ‘C
E Package 2000 mW
Electrical Characteristics (ot 2)
Over recommended operating conditions, unless otherwise specified
Symbol | Parameter | Conditions | Min | Max | Units
DEVICE CHARACTERISTICS (C1-C4 = 1.0 pF)
lee | Supply (Vge) Current | No Load | | 8.0 | mA
DRIVER CHARACTERISTICS
Vig High Level Input Voltage 2 \
VL Low Level Input Voltage 0.8 \
hn High Level Input Current Viy 2 2.0V 100 pA
[ Low Level Input Current Viy = 0V 100 HA
Vou High Level Output Voltage RL =3 kQ 5.0 \
VoL Low Level Output Voltage RL =3 kQ -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 < Vo £ +2V, Ty = 25°C, 300 Q
Vee = OV = GND
RECEIVER CHARACTERISTICS (C1-C4 = 1.0 pF)
Vo Input High Threshold Voltage 3.0 \
Voo Input Low Threshold Voltage 0.2 \
Viy Hysteresis Ta=25°C, +125°C 0.1 1.0 A
Tp=-55C 0.05 1.0 \
Rin Input Resistance Vg = 3V and £15V, T, = 25°C 3.0 7.0 kQ
Vou High Level Output Voltage lo = -3.2mA 3.5 \
lo = -20 pA 4.0 \
VoL Low Level Output Voltage lo = +3.2mA 0.4 \
Switching Characteristics
Over recommended operating conditions, unless otherwise specified.
Symbol | Parameter | Conditions | Min | Max | Units
DRIVER CHARACTERISTICS (C1-C4 = 1.0 pF)
tpLn Propagation Delay Low to High | R_ = 3 kQ, C_ = 50 pF Figures 1, 2 4.0 s
tpHL Propagation Delay High to Low 4.0 s
tek Skew [tpy — temLl 1.0 Hs
SR1 Output Slew Rate RL =3 kQ to 7 kQ, C_ = 2500 pF (Note 7) 1.5 30 Vius
RECEIVER CHARACTERISTICS (C1-C4 = 1.0 pF)
tpLH Propagation Delay Low to High | Input Pulse Width > 10 pus 8.0 us
tpHL Propagation Delay High to Low | C_ = 50 pF 8.0 s
tak Skew [tp y — tprLl (Figures 3, 4) 2.0 s
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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 2
_/ t5eFz
c1+—1 16 [— Ve I I |
32 1 2019
V+— 2 15 F—GND c1-=—14 18 | Dout 1
c1-—3 14 |—Dout1 car s 17 Rin
NC—]6 16— NC
C2+—1 4 13 —Rin1 c2-=—47 15 | Rout 1
DS14C232 _
c2-—5 12 |—Routt b b I
9 10 11 12 13
v-—6 11— Din1 L
SN B
Dout2 — 7 10 |—Din2 g= g=&
DSo10744-10
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
GND
DS010744-3
FIGURE 1. Driver Load Circuit
2v
vy (Din) 1.5V
0.8v
toLy
Vou
+3V
Vg (Dout) ov
-3V
VoL
st |
DS010744-4

FIGURE 2. Driver Switching Waveform
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DS14C232

Parameter Measurement Information (continued)

Viy (Rin)O h 0 OV, (Rout)
T G = 50pF
GND
DS010744-5

FIGURE 3. Receiver Load Circuit

vy (Rin) 1.5V

Vg (Rout) N o.4v

I +3V
1.5V 1.5V 1.5V
-3V
tFLH-’I tnw

y Yon

VoL

DS010744-6

FIGURE 4. Receiver Propagation Delays and Noise Rejection (Note 4)

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 pF (6.3V). Capacitor value should
be larger than 1 uF. 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 uF. This supply is not intended to be loaded
externally.

C1+, C1- (Pins 1, 3)

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

C2+, C2— (Pins 4, 5)

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

Din1, Din2 (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 (600 kQ minimum, typically 5 MQ) pulls input HIGH.
Output will be LOW for open inputs.

Doutl; Dout2 (Pins 14, 7)

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

Rin1, 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

INSB250 DS14C232 TIA/EIA-232-E
(UART) Connector
DTR 3;>c 20
RTS >c ‘
DeD o< s
TSR o< 5
SOUT Dc 2
o o< 5
SIN O<E£ 3
OPEN—DO— 7
DS14C232 1
GND
DS010744-7
Typical Connection Diagram
A 4
+5V c4
1 1.0 uF
1 uf 6.3V
| Ay s
= /1
18
! ,
¢t topr i |1 ce 2
6.3v T3]y v+
. Ll Py DC to DC
c2 topfF 2 CONVERTER V-
T e
Op
Voo L 1ev
1] pint >C Dout1 |14
> — n1 >
Vee TIA/EIA-232-E
TT%‘;’GCT’; (Rs-232)
10| pin2 >c Dout2 |7 ouTRUTS
> D2 >
12| Routt °<:: Rint |13
< R1 , |
TIA/EIA-232-E
Pl i s
— INPUTS
3| Rout2 < Rin2 |s
< R2 i <4
GND =
i
- DS010744-9

-
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DS14C232

Typical Performance Characteristics

DRIVER Vou & Voo VS
POWER SUPPLY VOLTAGE

Vou~ ! CHLOADED

| Vow-2cHLoaDED
Qjﬁyé
7 ,/j
] VoL 1 CH LOADED
2o LoAdED

[ Vo2

|

0\

Vo-OUTPUT VOLTAGE-|V|

4.50 4.75 5.00 5.25 5.50

Vec—POWER SUPPLY VYOLTAGE-V
DS010744-11

Voo = 8.0V, R = 3 kQ, C = 15 pF (includes jig and probe capacitance), Cp = 1 pF

DS010744-13
st | vo
20V | Voo
0.8V | Vou
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Typical Performance Characteristics (continued)

DRIVER SLEW RATE vs POWER
SUPPLY VOLTAGE & LOAD

CAPACITANCE
12
., 10 \\
3
3]
i 8 \ x
2 N ‘%isv
=
5 o6 7 \ N
—
g | Veepsov §
“ 4 Voo = 4.5V P
2

C, —~LOAD CAPACITANCE-pF

DS010744-14

G
\V GNog

0 500 1000 1500 2000 2500

DS010744-15
Ta=25C,R.=5kQ, Cp=1pF f=30KHz
+3V +3V
-3V -3V
Vo t1 t2
DS010744-16

SR = 8V/t1 or 6V/t2, whichever is greater.
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DS14C232

PhySical Dimensions inches (millimeters) unless otherwise noted

0.200+0.005
{5.080£0.127)
TYP

a5°x D.015:£0.010
D381 £0.254)

0.350 +0.008 0.015
-] -
(8.890£0.203) _>‘ ‘EM {0.381) —/ £.007-0.01
(1.600 —1.905) MIN TYP (0.178-0.279)
(mv‘\ﬂﬂ RTYP
0.022-0.028
—(0.559-0.71)
0.077-0.093 ¥ TYP
{ {1.959 —2.362) —
: - !
b4 0.045-0.055
S~~~ (1.143—1.397) /1 _
Zary e sor 0 | swsooes
( £ ) (1.143-1.397)
Top View Side View TYP
450 0.04020.010
{1.016£0.254)
3PLCS
Bottom View
0.003 Lo
oG {0.381)
MIN TYP MAX TYP
0.022
(osss)—» [« 0.006
MAX TYP +—(0 152)
MIN TYP
Detail A
E20A (REV Dy
Order Number DS14C232E/883
NS Package Number E20A
0.785
I‘i [19.94] MAX ———~
16
I S e T e Y e B B B f'l T
0.220-0.310
[5.59-7.87]
0.025 P U U U U U
" lo.64] 1 ’ 0.005-0.020
R To.13-0.51] TP
0.037+0.005
> f— TYP
0.005 [0.94£0.13] ?.zso—o.uf
Y | 0.055 +£0.005 7.37-8.13
M[I<:‘1T$]'=—> N > lrozoas TP — GLASS SEALANT
¥ 0.020-0.0601yp ¥
0.200 . [0.51-1.52] 0.180 N
[5.08] = = £y 18 wax ’
MAX TYP A U 0.010£0.002 1yp
f T fosoumree ! [0.25 £ 0.05]
i ! f [3.81]
0.125-0.200 1 1
p— 9 Ot o
[3.18-5.08] "7 | 55045
[0200830]"“\)(_> o 0.310-0.410
BOTH ENDS 0.018+0.003 7 87-10
e e To4e0.08] TP [7.87-10.41] 16 eV L)
[2.54+0.25] 1'F

Order Number DS14C232J/883
NS Package Number J16A
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PhySical Dimensions inches (milimeters) unless otherwise noted (Continued)
0.286-0.384
(9.804 —10.00)
515 o112 ow e
0.228-0.244 0
{5.791-6.198) e
jo;
I 000y
LERD MO 1 2 3 &4 5 6 7 8
IDENT 0.010 yax
(0.254)
0.150—0.157
ei0_3.8e8 |~
_ 0.053—0.06
% x45° I« {1.346-1.753) 0.0040.010
8° MAX TYP (0.102-0.254)
ALL LEM]S p— "
b 1
L o j—ﬂ; %) SEATING
L f T L T PLANE
0.008—0.010 JLLILS 0.050 0.014-0.020
om0 Tz S vz TE— 0
TYPALLLEADS .00 TYP ALL LEADS o0
0102) w23 " rp——
ALL LEAD TIPS
Order Number DS14C232CM or DS14C232TM
NS Package Number M16A
| 0.740 - 0.780 0,00
18.80- 19.81
( ) —~ e zss)
INDEX
AREA
0.250 t 0.010
{6.35020.254)
PIN NO. 1 PIN NO. 1
IDENT ipent— Ll 2]
OPTION 01 OPTION 02 0.065
0.130£0.005 0.060 o1 0.300- 0,320 1.651)
' (3.302£0.127) "I |<_ (52 /'\ |‘\ OPTIONAL "‘ {7.620-8.128) '
0.145=0.200 | |
{3.683=5.080) f
95°15° 0.008-0016
90°44° TYP 00080016
(g ggg) MIN 0.280 (0.203-0.406)
0.125=0.150 0.03040.015 (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 N16E (REV F)
e {1.270£0.254) e (8.255*1018)
TYP v
Order Number DS14C232CN
NS Package Number N16E
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