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E lA-2 32-D N .28 Driver/Receiver
(Formerly RS-23z-Cl

The MC1454O6 is a sil icon-gate CMOS lC that combines 3 drivers and 3 receivers
to fuffi l f the electrical specifications of standards EIA-232-D and CCITT V.28. The
drivers feature true TTL input compatibil i ty, slew-rate-l imited output, 300 ohms
power-off source impedance, and output typically switching to within 25 percent of
the supply rails. The receivers can handle up to +25 volts while presenting 3 to 7
kilohms impedance. Hysteresis in the receivers aids reception of noisy signals. By
combining both drivers and receivers in a single CMOS chip, the MC145406 pro-
vides efficient, low-power solutions for EI4-232-D and V.28 applications.

Drivers
.  +5 to 112 V Supply Range
a 300 Ohms Power-Off Source lmpedance
a Output Current Limiting
o TTL Compatible
o Maximum Slew Rate=30 V/rs

Receivers
o +25 V Input Vol tage Range When VOO:12 V, Vgg = -12V
o 3 to 7 Kilohms Input lmpedance
a Hysteresis on lnput Switchpoint
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MAXIMUM RATINGS (Voltage polari t ies referenced to GND)

Rating Symbol Value Unit
DC Supply Vol tages (V99 >Vg6) Voo

VSS
vcc

-0.5 to + 13.5
+ 0.5 to -  13.5

- 0.5 to 6.0
Input Voltage Range

Rx' l -3 Inputs
Dl1-3 Inputs

VtR
(Vgg -  15) to (Vp9 + 15)

- 0.5 to (V.r- + 0.5)
UL LUTTENI HET HIN r 100 mA
Power Dissipat ion Pp 1.0
Operat ing Temperature Range Ta -4O to +85 oa

Storage Temperature Range Tsto -85 to + 150 oa

This device contains protection circuitry to pro-

tect the inputs against damage due to high static
voltages or electric fields; however, it is advised
that normal precautions be taken to avoid appli-
cat ion of  any vol tage higher than maximum rated
vol tages to th is high impedance circui t .  For
proper operat ion,  i t  is  recommended that the vol t -
ages at  the Dl  and DO pins be constrained to the
range GNDcVDI<VDD and GND<Vg6<
V66. Also,  the vol tage at  the Rx pin should be

constrained to {Vgg -  15 V) <Vg*1-3 < {Vgp
+15 V),  and Tx should be constrained to
Vgg <V1,,1-3<Vgg.

Unused inputs must alwayd be t ied to an ap-
propr iate logic vol tage level  (e.9. ,  GND or V66
for Dl ,  and Vgg or Vpg for Rx.)

DC ELECTRICAL CHARACTERISTICS (Al l  polari t ies referenced to GND=0 V, TA: -40 to 85oC)

Parameter Symbol
MC143106

Unit
Min Tvp Max

DC Supply Voltage
Voo
VSS
V66 (V99 >V6g)

voo
vss

4.5
- 4.5
4.5

5to12
-5to -12

5.0

t  J,z

.  IJ.Z

Quiescent Supply Current
(Outputs unloaded, inputs low)

VDD: + 12 V
Vss=-t2v
Vcc= +5 v

IDD
lss
l r^c

140
340
300

400
600
450

RECEIVER ELECTRICAL SPECIFICATIONS (vottage polari t ies referenced to GND:0 V, VDD: + 5 to + 12 V, Vgg = - 5 to - 12 V,
40 o Es"C

Characteristic Symbol
MC1'18106

Unit
Min Tvp Max

Input Turn-on Threshold Rx1-3
VOO1 -a = V9;, Vg6 = $.0 V + 5%

Von 1.35 1.80 2.35

lnout Turn-off Threshold Rx1-3
Voot- :  = Vox. Vcc = 5.0 V 15olo

Voff 0.75 1.00 1.25

Input Threshold Hysteresis Rx1-3
Vcc=5.0 Y !5o/o

Von-Voff 0.6 u.6

Input Resistance Rx1-3
(Vgg -  15 V) sVgxl-3 < (Vgg + 15 V)

Rin 3.0 c.+ 7.0 KQ

High-Level Output Voltage DO1-3
VRxl-3:  -3 V to (Vgg-15 V)x

IOH = - Z0 pA, VCC = +5.0 V
los=-1mA,V66=+$.9Y

VoH

4.9
3.8

4.9
4.3

Low-Level Output Voltage DOI-3
VRxl-3= +3 V to (V99+15 V)*

IOL= +20 pA. V66= a5.9 Y
IOL= +2 mA, VCC= +5.0 V
lor = +4 mA. VCC= +5.0 V

voL

0.01
0.02
0.5

0.1
0.5
0.7

*This is the range of input voltages as specified by EIA-232-D to cause a receiver to be in the high or low logic state.
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DRIVER ELECTRICAL SPECIFICATIONS (Vol tage polar i t ies referenced to GND=0 V, VCC: +5 V +5%, Ta= -aO to 85oC)

*The vol tage speci f icat ions are in terms of  absolute values.
xxSpeci f icat ion is for  one Tx output pin to be shorted at  a t ime. Should al l  three dr iver outputs be shorted simultaneously,  device power

dissipat ion l imi ts wi l l  be exceeded.
**xThis condi t ion could exceed package l imi tat ions,

SWfTCHING CHARACTERISTICS (V66= a5 V +5o/o,  Tn= -AO to 85oC; See Figures 2 and 3)

Character ist ic Symbol
MC145406

Unit
Min Tvp Max

Drivers

Propagation Delay Time Tx1-3
Low-to-High

RL:3 ro,  CL=50 Pr

High-to-Low
RL=3 t [ t ,  Cr:50 pF

tPLH

300 500

tPH L
300 500

Output Slew Rate Tx1-3
Minimum Load

Rt:7 t<O, CL:0 pr,  VOO:6 to 12 Y, VSS = -  6 to -  12 V

Maximum Load
RL:3 t0,  cL:2500 pF

Voo:t2V,VSS=-12v
Voo=5V,Vss=-5V

SR

+6 +30

V/ys

+ J.U

Characteristic Symbol
MC143t06

Unit
Min Tvp Max

Digital Input Voltage Dl1-3
Logic 0
Logic 1

vtL
vtH

0.8

Input Current Dl1-3
Vort  -g = Vcc

r tn r  1.0 ItA

Output High Voltage Txl-3
vDt l -3= Logic 0,  RL=3.0 k0

VDD=+5.0V,VSS=-5.0V
VOO= +6.0 V, V55= -6.9 Y
VDD: + 12.0 V, Vg5 :  -  12.0 V

VoH

3.5
4.J

9.2

J.: '

4.7
Qtr

Output Low Voltagex Tx1-3
vott-g= Logic 1,  Hl=3.0 k0

VDD: + 5.0 V, VSS = -  5.0 V
VDD: + 6.0 V, VSS = -  6.0 V
VDD= + 12.0 V, Vg5 --  -12.0v

voL

- 4.0
- 4.5
- 10.0

- 4.3
-5.2
- 10.3

Off Source Resistance Tx1-3
(Figure 1)
VOO:VSS=GND=0 V, V1*1_3= +l .Q Y

300 o

Output Short-Circuit  Currenr Txl-3
VDD: + 12.0 V, Vgg :  -  12.0 V

Tx1 -3 shorted to GND**
Txl-3 shorted to + 15.0 V**x

,5L

+22
+60

+60
+ 100

mA

Receivers {Cl=50 pF)

Propagat ion Delay Time DO1-3
Low-to-High

High-to-Low

IPLH 150 425
NS

IPHL 150 425

Output Rise Time DO1-3 I zffi 400 ns

Output Fal l  Time DO1-3 tf 40 100

MOTOROLA
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Figure t .  pow-er-Off  Source Resistance (Dr iversl

PIN DESCRIPTIONS

Vgp-POSITIVE POWER SUPPLY (PlN 1l

The most positive power supply pin, which is typically 5 to
12 volts.

Vgg-NEGATIVE POWER SUPPLY (PlN 8)

The most negative power supply pin, which is typically - 5
to - 12 volts.

Vgg-DIGITAL POWER SUPPLY (PlN 161

The digi ta l  supply pin,  which is connected to the logic power
supply (maximum + 5.5 vol ts) .  Vg6 mustbe less than or equal
to VDD.

GND_GROUND (PIN 9)

Ground return pin is typically connected to the signal ground
pin of the EIA-232-D connector (connector pin 7) as well as
to the logic power supply ground.

Rx1, Rx2, Rx3-RECEIVE DATA INPUT (PINS 2, 4,  6)

These are the EIA-232-D receive signal inputs whose volt-
ages can range from (Vp9 + 15 V) to (VSS - 15 V).  A vol tage
between +3 and (Vgg+15 V) is decoded as a space and
causes the corresponding DO pin to swing to ground (O V);
a voltage between - 3 and (VSS - '15 V) is decoded as a mark
and causes the DO pin to swing up to VCC. The actual turn-
on input switchpoint is typically biased at 1.8 volts above
ground, and includes 800 mill ivolts of hysteresis for noise re-
jection. The nominal input impedance is 5 kilohms. An open
or grounded input pin is interpreted as a mark, forcing the DO
pin to Vgg.

DO1, DO2, DO3_DATA OUTPUT (PINS 11, 13, 15}

These are the receiver digital output pins, which swing from
V66 to ground. A space on the Rx pin causes DO to produce
a logic zero; a mark produces a logic one. Each output pin is
capable of driving one LSTTL input load.

DI1,  D12, DI3_DATA INPUT (PINS 10, 12,141

These are the high-impedance digital input pins to the driv-
ers. TTL compatibil i ty is accomplished by biasing the input
switchpoint at 1.4 volts above ground. However, S-volt CMOS
compatibil i ty is maintained as well. Input voltage levels on
these pins must be between Vgg and ground.

Tx1,TvZ, Tx3-TRANSMIT DATA OUTPUT (PINS 3,5,7l

These are the EIA-232-D transmit signal output pins, which
swing toward Vpg and VSS. A logic one at a Dl input causes
the corrresponding Tx output to swing toward V5g. A logic
zero causes the output to swing toward Vgg (the output
voltages wil l be slightly less than Vgg or Vgg depending upon
the output load). Output slew rates are l imited to a maximum
of 30 volts per microsecond. When the MC145406 is off
(V99=ytt  =VCC= GND). the minimum output impedance
is 300 ohms.

V;n- t2 V

t]RIVERS

0t' l  .3

I I I .J

RECEIVERS

hx t .J

+3 V

OV

vou

vot

Figure 2.  Switching Character ist ics

DRIVERS

Txl-3

sLEw RATE (sR)= -3 v-3 v 
oR 3 v-{-3 V)

ISHLISLH

Figure 3. Slew Rate

50%

Characterization
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APPLICATIONS INFORMATION

The MC145406 has been designed to meet the electrical
specifications of standards EIA-232-D and CCITT V.28. EIA-
232-D defines the electrical and physical interface betvveen
Data Communication Equipment (DCE) and Data Terminal
Equipment (DTE).  A DCE is connected to a DTE using a cable
that typically carries up to 25 leads. These leads, referred to
as interchange circuits, allow the transfer of t iming, data,
control, and test signals. Electrically this transfer requires level
shift ing between the TTL/CMOS logic levels of the computer
or modem and the high voltage levels of EIA-232-D, which
can range from *3 to +25 volts. The MC145406, provides
the necessary level shift ing as well as meeting other aspects
of the EI4-232-D specification.

DRIVERS

As def ined by the specif ication, an EIA-232-D driver presents
a voltage of between +5 to t 15 volts into a load of between
3 to 7 kilohms. A logic one at the driver input results in a
voltage of between -5 to - 15 volts. A logic zero results in
a voltage between +5 to +15 volts. When operating Vgg
and Vgg at +7 to +12 volts, the MC145406 meets this re-
quirement. When operating at + 5 volts, the MC145406 drivers
produce less than +5 volts at the output (when terminated),
which does not meet EIA-232-D soecification. However, the
output voltages when using a + 5 volt power supply are high
enough (around +4 volts) to permit proper reception by an
EIA-232-D receiver, and can be used in applications where
strict comoliance to EIA-232-D is not reouired.

Another requirement of the MC145406 drivers is that they
withstand a short to another driver in the EIA-232-D cable.
The worst-case condition that is permitted by EIA-232-D is a
+ 15 volt source that is current l imited to 500 mill iamperes.
The MC145406 drivers can withstand this condition momen-
tari ly. In most short circuit conditions the source driver wil l
have a series 300 ohm output impedance needed to satisfy the
EI4-232-D driver reouirements. This wil l reduce the short cir-
cuit current to under 4O mA which is an acceptable level for
the MC145406 to withstand.

Unlike some other drivers, the MCl45406 drivers feature an
internally-l imited output slew rate that does not exceed 30
vol ts per microsecond.

RECEIVERS

The job of an EIA-232-D receiver is to level-shift voltages in
the range of -25 to +25 volts down to TTLICMOS logic
levels (0to +5volts). Avoltage of betvveen -3and -25volts
on Rx1 is defined as a mark and produces a logic one at DO1.
A voltage between + 3 and + 25 volts is a space and produces
a logic zero. While receiving these signals, the Rx inputs must
present a resistance between 3 and 7 kilohms. Nominally, the
input resistance of the Rx1-3 inputs is 5.4 kilohms.

The input threshold of the Rx1-3 inputs is typically biased
at 1.8 volts above ground (GND) with typically 800 mill ivolts
of hysteresis included to improve noise immunity. The 1.8 volt
bias forces the appropriate DO pin to a logic one when its Rx
input is open or grounded as called for in the EIA-232-D spec-
if ication. Notice that TTL logic levels can be applied to the Rx
inputs in lieu of normal EIA-232-D signal levels. This might be
helpful in situations where access to the modem or computer
through the EIA-232-D connector is necessary with TTL de-
vices. However, it is important not to connect the EIA-232-D
outputs (Tx1-3) to TTL inputs since TTL operates off + 5 volts
only, and may be damaged by the high output voltage of the
MC145406.

The DO outouts are to be connected to a TTL or CMOS
input (such as an input to a modem chip). These outputs wil l
swing from V66 to ground, allowing the designer to operate
the DO and Dl pins from digital power supply. The Tx and Rx
sections are independently powered by VOO and Vgg so that
one may run logic at +5 volts and the EIA-232-O signals at
+ 12 volts.

POWER SUPPLY CONSIDERATIONS

V66 should not exceed VOO by more than 0.5 volts. Due
to an internal diode between VDD and V66, the power-up or
power-down power supply sequences may permit VCC to be
greater than Vgg for a short period of t ime. This condition
could cause parts to fail for longer periods of t ime. A diode
as shown in Figure 4 can be used to protect the device from
this condi t ion.

+5 to 12 V +5 V
P()WER SUPPTY POWER SUPPTY

Figure 4.  Protect ion Diode for VCC>VOO Condit ion

MOTOROLA
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RxA 2
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hIU
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0,1 rrF ,,  ,
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0.1 pF
Vgg BYPASS

RTLA * *

RTx

600

0.1 rF

tu 14r

60 0:60 0

0.1 pF

ccot

-5V

Figure 5. S-Volt 3fi)-Baud Modem with EIA-232-D lnterface
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TERMII/AL
OR PC

STMF Rost "Yi
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+ Line protect ion c i rcui t
*+Refer to the appl icat ions informat ion for values of  C694 and R114
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GND

-5 V

TWISTED
PAIR

E rA.2 3 2.0
08 25
NNECTOR

MC 1 45503
FItTERi
CODEC
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Figure 6. Line-Powered Voice/Data Telephone with Electrically lsolated EIA-Z3P,.-D Interface

MClr ]|{)6MOTOROLA
o



3
9
A

I
I

3
o{
l,

t-
{>

r ;as
l f  E x
lo lY

-Ye-Pd- 3
i : .q!

-a13
c *a:

;gd>
:6or

^l<1*
9ao
ooo
og6

P-r l
q=.<

oo

3"4

d<d
oD a.
?o o
o a-

E Y<

:a:  q l
: .  c I

<: I  I
o x-o I

o- . l

<;:  I
o" o I
i r : l
Xo'"1

.-o- l

o o; ' l

-X 
- .  

1
i i 'z  o I

6-I  e I
mf ol
l< o I

=o@ l

; : : l
:6 <l
Scol

^di  
I

.Yo o I

i .b ' I
cPol

-ol l< lo l

0l
m
01
0-
az
s2
t',

gla 02a 03a

VCC ()tt

MC74HC393
o2r

Ra

cf''l0 03t
o2n

043 06 046

f6
3U+t '*o voo vss'.

Tr
RTS

nn

CTS
Rx

SG

GND

vcc
D0l
002
003
0l l
Dt2
Dt3

Cl l  + I  MCl4s406

RrS BC
Tx0

MC1 45428
0t
BRCI-K

RrD

BRl
BR2
8R3
SB
vss

TrS
NESET

DC0
DOE
DC
DIE

Rx PD CCI S02 St2 VD tB
REI tg lTnnranr
:::"'"" Mct4s4zz L(]2
I t l

MSI
Ttsolsn U sE vDo vref vss stE

NC
3l

NC NC
5l

vcc
0.1 af

2.048 MHU

_
0.1 pF

NC

NC

NC

* For optional filtering_
**TRl should be cut when this capacitor is used.
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Figure 7' f l) kbps Limited Distance Modem with E|A-232-D Interface (Masterl



-H-- 
.-- .--D

-G.--  *F*-

PACKAGE DIMENSIONS

N-K
I

I
P

._l

L SUFFIX
CERAMIC

cAsE 620-08

I  LEA0S WITHIN 0 l3 mm (0 005) RAoIUS
OF TRUE POSITION AT SEATING PLANT
AT MAXIIVUM MATERIAL CONOITION

2 PAC(AGE INO€X NOTCH IN LEAD
NOTCH IN CERAMIC OR INK OOT

3 OIM'L'TO CENTEE OF IEAOS!!HEN
FOFMED PAFALLE t

4 0rM 'A ' ,AN0 "8" 00 N0T rNCrUDt
GTASS RUN.OUT

5 0lM "F MAY NARBOW T0 0.76 mm
(O O3O) WHERE TH€ LEAO ENTERS
1HE CERAMIC BOOY

--T
B

_l

P SUFFIX
PLASTIC

cAsE 648-06

I MII.TIMETERS INCHES
OIM MIN MAX MIN MAX
a 18 80 21 34 _!-140 ___S !4A_
I 610 650 024C 0260
c :  369 469 0145 0185
0 038 053 0015 0021

H i  038 2!r  0015 0095
J 020 038 0008 0015
x 292 343 0115 0.135
r 7 62 8SC 0 300 8SC
M _0 r0 0 .  10
N 039 l0r  0015 0040

NOTE 5

-l of*I
k-H

\OTES
I IEADSWTN Nl l3 nm 000i  RAD|US0.I l i . l t

PoS]T 0f i  AT S€Ai \C pLAr!E Ai VAXil j | ! ,
[ lATEFIAL CONDIT O\

2 OIMENS O|L'  TO CE\TER OF ISAOS f I I i \
FORMED PABAItEL

3 DM€NSON'8 DOES NOIINCTUDEI!1OIO
FLASN

4 'F'Di]VENS]ON S FOR FUtt LEAOS
5 ROUNIDED COSNEIS OPT ONAI

N..i i-Kr

r

DW SUFFIX
sorc

cAsE 751G-01

Mil-UMETERS tNClttS
orn - urn---ud-l ilrrN-l'-r',ilx-
A t015 1045 0400 04r l

'_--:ffi
U IYJ

c 
._?35 

165 I  oo93 I  o io4
--D--_ o35-.-odg-T oor4-l oor9

- F -olq: o,o--i--t l o
_ G ._ r?_g!q 0 050 Bsc

-_ J 025 032 .  0010 ,  0012
K 010_025 0.0(tr ;0C09
M0'707'
P 1005 1055 0395 |  0415

- - *-o-25-- 
o 75 : torTona-

_T

@Prn
t

t

* i  G-

SSNNG

+ +RX45"

(----\ |
gl/---\*
\  /1 tLM 

'JF-:,

A D!VE\SIONlN6 AI iD TOLERANCLIlC PER A\S]
Yr4 5f,r  1982

5 COIII IOtt  N6 D ] \1ENS ON MILt METER
6 D I , IENS ON A ANO 8 OO NOI NCLUDE MOLD

PCOTSUSION
7 MAXifvlUl l l  fv l0LD PR0TRUST0N 0 15 l0 006,

PEA SIOE

+ +D l6pi
i  

( (

\0rEs
r  Dr{rE\Sr0\S A r \D 3 Ai :  DAri \ lS r \ ) ' rS A

DA;rM SURTAJ!
2 PoS IC\At r0! :qAi \CE foF 0 0!q: \S 0N

116 2l
G

3 PoSrioNAt i0! :8ANCE r0R P Ci\ ! : \S 0\
i8 P.AC!Sj

ftTT,5 {i rrlll-l-

Literature Distr ibut ion Centers:

USA: Motorola Li terature Distr ibut ion;  P.O. Box 20912; Phoenix,  Ar izona 85036.
FUROPE: Motorola Ltd. ;  European Li terature Center;  88 Tanners Dr ive,  Blakelands Mi l ton Keynes, MK145BP, England.
ASIA PACIFIC: Motorola Semiconductors H.K. Ltd. ;  P.O. Box 80300; Cheung Sha Wan Post Off ice;  Kowloon Hong Kong.

r @ ly,oroFloLA
MC1'l8f06

Al7t96- l  PRrl lEf  r r  U9^ 3-37 Le:R:{  LITHO C50iLl  l3. lO0


