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DESCRIPTION...

The SP301 and SP302 are proprietary single-chip devices that contain both R$232 and RS422
protocol line drivers and receivers. Their configuration may be changed at any time by logic levels
ontwo control lines. in any configuration, both the SP301 and SP302 fully meet the requirements
of the EIA RS232D and RS422 data communication standards. A loopback test mode is
provided. The SP301 and SP302 are available in 24-pin single width plastic, and 28-pin SQIC
packages for commercial and industrial temperature range operation.
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SPECIFICATIONS

(T 5 T, < T,,, 8nd nominal supply voltages unlass otherwise notaed)
PARAMETER MIN. TYP. MAX. UNITS CONDITIONS
RS232 DRIVER
TTL Input Level
Vi o 0.8 v
Vi 2.0 v
High Level Output +5.0 v R =3k}, V| =08V
Low Lavel Qutput 5.0 v R =3kQ, V) =20V
Short Circuit Current 30 mA Vor=0V
Loopback Output Voltage 1.5 v R, = 3kL, Ve = -12.0V; Note 1
Slew rate 30 Vius | Gl =50pF. i = 3k T,=25°C
Transition Time 3 HS Vo, r from +3lV to -3V or
-3Vio +3V
Transmission Rate 200 kbps
RS232 RECEIVER
Input Voltage Range -15 +15 v Note 6
nput High Threshold +1.75 +2.5 v Positive-going
nput Low Threshold +0.75 +1.35 v Negativa-going
Input impedance 3 7 k(2 Vag < Viy S Vp
TTL Qutput Lavel
Voo 0.4 Vv Voo = +4.75V, lg r = +1.6mA
Vi 24 v Voo = +4.75V, |y r =-0.5mA
Receiving Rate 200 kbps
RS422 DRIVER
TTL Input Level
v, 0 0.8 v
" 2.0 v
High Level Output 2.75 6.0 v l,, = -20mA
Low Leval Qutput 1.0 A 1, = +20mA
Differential Qutput 12 v R = 1000
16 \ R =oo
Short Circuit Current +100 mA Note 2
Output Current 500 WA -0.25V < V, < 6V; power off
Transition Time 400 ns R, =100, C = 15pF; Note 3
Transmission Rate 1,000 Kbps
RS422 RECEIVER
Common Mode Range +7 v Note 4
Differential Input +15 A Note 4 and 6
Differential Input Threshold -0.2 +0.2 v T,=25C
Input Voltage Hysteresis 30 my V,.=0V;,T, =25°C
Input Resistance 3 kQ TV eV, < +7V
TTL Output Level
V., 04 v V.. =+4.75V, |, = +1.6mA
v, 2.4 v V. = +4.75V, I, = -0.5mA
Receiving Rate 1,000 Kbps
Short Circuit Output Current +120 mA V. =0V
POWER REQUIREMENTS
V= +12V, 110% 7 15 mA Note 5
V., = +5V; +10% 5 7 mA Note 5
vV, =-12V, 110% 11 20 mA Note 5
ENVIRONMENTAL
Operating Temperature
-C8,-CT 0 +70 °C
-MR -55 +125 °C
Storage Temperature -65 +150 °C
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Notes:

PR =

In Loop-back mode

Only one output drive pin par package will be shorted at any tima

From 10% to 90% of steady-state

This is an absolute maximum rating; normal operating levels are V_ < 5V
Qutputs unjoadad; inputs fied ta GNO; T, = +25°C; V, = OV; LB=0D

Typical SP302 current drains under full load are:

18mA {(+12V), 10mA (-12V) and 7mA {+5V) in R5232 mode only;

5mA (+12V), 7mA {-12V) and 56mA (+5V) in R5422 mode only;

12mA (+12V), 14mA (-12V) and 31mA (+5V) in RS232 and RS422 modes;
RS232 toads 3Ki, 2500pF, 20kHz; RS422 ocutputs across 10052, 50CkHz.
In Loapback mede, the external voltage input to the receiver must not axceed 10V, otherwise
the loopback test may be adversely atfected.

TYPICAL PERFORMANCE CURVES

RS232 Driver

RS232 Receiver

RS$422 Driver RS422 Receiver
4z 42 v a2 200
2V e [o— o=y R oy — 1
T\N N GND —_—
GND—" —v - :
TOLIT V- ; r-‘
GND — , Royr 5V - / and
Ve gt (IO GND . pm— "-'v‘v‘-f'—-ﬁ “J.‘.r-m--—‘
W +430 1 500n¢s av Sv 500ns
500kHz 500kHz
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PIN ASSIGNMENTS

Vop (+12v) [ 1] 24| Ve (+5V)

[18] Ve ¢-12v)

Vop (+12v3 1] [24] Ve t+5W)

FEATURES...

The SP301 and SP302 are proprietary single-
chipdevices that contain both RS232 and RS§422
pratocol line drivers and receivers. They differ
only in the total number of line drivers and
receivers of each protocol that may be active at
any given time. Their configuration may be
changed at any time by logic levels on two
control lines. In any configuration, both the
SP301 and SP302 fully meet the requirements
of the E1A RS232D and R8422 data communi-
cation standards.

The R5232 line driver circuits convert TTL
logic level inputs into inverted RS232 output
signals. The R8422 line drivers convert TTL
logic levels into RS422 differential output sig-
nals. The RS422 line driver outputs feature high
source and sink current capability. All line driv-
ers are internally protected against short circuits
on their outputs.

The R5232 receivers convert the EIA RS232
input signals to inverted TTL output logic lev-

els. The R§S422 receivers convertthe ETA RS422
differential input signals into non-inverted TTL
output logic levels. Receiver input filtering pro-
vides excellent high frequency noise immunity.
Input pulses with widths less than 1ps are com-
pletely ignored. The RS232 receivers have the
additional feature of voltage hysteresis, which
helps eliminate spurious output transitions that
might result from low amplitude noise voltages
during slower-speed signal transitions.

A loopback test mode is provided that puts the
driver outputs to a high impedance tri-state
level, and routes the driver outputs to their
associated receiver inputs. In this configuration,
the signal path is non-inverting from the TTL
driver input to the receiver TTL output. This
operating mode allows the controlling system to
perform diagnostic self-test of the R§232/R5422
driver/receiver circuitry at speeds up to 3,000
bits per second.

The SP301 and SP302 are available in 24-pin
single—width (0.300") plastic DIP and 28-pin
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Figure 1. Isolating SP301/302 From Ground;
a) Single SP301/302; b) Multiple SP301/302

SOIC packages for operation over the commercial
temperature range.

USING THE SP301/302

POWER SUPPLIES

The SP301/SP302 require 12V and +5V for
full RS232 and RS422 operation. The +12V
supplies set up the RS232 19V voltage swings,
and the +5V is used for the interal logic that
formats the communications mode and controls
the loopback function. The supply voltages can
be decreased to as low as 7V for V and V.,
and 4.0V for V.. Under these supply condi-
tions, derated performance can be expected.

POWER SUPPLY SEQUENCING

There are two requirements for power supply
sequencing for the SP301/302. The first is that
Vi 18 always greater than V... The second is
that when the part is powered up, V,, must be
applied 20ms before V...

GENERAL USAGE

RS232 Operation

The SP301 and SP302 are fully compliant R§232
devices. Their cutputs are fully protected against
shorts to 220V with no external circuitry. If the

potential exists for momentary shorts to volt-
ages greater than 220V, it is recommended that
a 2202 resistor be wired in series with each
driver output. This will limit any damage from
the higher short-circuit current from these higher
voltage potentials. Voltage clamps such as back-
to- back Zener diodes can be used to clamp the
driver outputs to “safe” levels. Short circuit
current to ground is internally limited, and can
therefore be sustained infinitely. Under normal
operating conditions, the drivers can typically
source 7TmA at 5V output, which exceeds the
minimum RS232 standards requirement.

If an SP301/302 transmitter output occupies a
data transmission line with other R§232 devices
which are not powered by the same power
supplies, it is possible that a device that is not
powered will have a low impedance path to
ground at its driver output. The RS232 stan-
dards require that with no power applied to the
device, the impedance from a transmitter output
to ground must be greater than 300Q. This can
be easily achieved as shown in Figure 1a, where
an external transistor is used as a switch to
isolate an SP301/302 from ground in the power

Voo Veo— Voo
Vee f—— Ve
GND —— SELECTA=1
spagz [ SELECTB-0

—— LOOPBACK =1

Y

— Tom,

TIB, ———Do— — o8,

[ 08
ROB, J_Qq_. - R
AoB, ——=Gx I—— - Al
- Ria,

ROA; 1 B
AlA;

Figure 2. Typical Circuit
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off condition. With V|, turned on, the transistor
switch is on, connecting ground (GND) for the
device to the circuit ground. In a power off
condition, this transistor is switched off, thus
isolating the unit from circuit ground, and thereby
leaving the driver in a high impedance state.
Multiple SP301/302s can be connected as shown
in Figure Ib.

RS422 OPERATION

The SP301 and SP302 are fully compliant RS422
devices when operating in the R5422 mode.
Baud rate and drive capability have been bal-
anced to provide as much versatility as possible.
The SP301 and SP302 are both guaranteed for a
IMbps data rate, supplying £2V minimum into
a 1008} load. Short circuit protection for the
R5422 operating mode is the same as in the
RS8232 mode. The driver outputs can be shorted
to ground for an infinite duration, with a maxi-
mum current of £100mA.

The RS422 receivers accept differential signals
at a IMbps rate, and translate them to a non-
inverted TTL output. The receivers are speci-
fied with a 15V differential input voltage,
which means that to operate normally, the dif-
ference betweeen the voltages at the inputs

cannot exceed 15V, The common mode volt-
age is specified as 27V. This identifies the
nmidpoint of the range about which the differen-
tial input must lie so that the receiver can detect
a change of state. Within this £7V range, the
receivers will recognize a change in state with a
+200mV differential threshold voltage. Since
the R3232 and RS5422 inputs are shared, all
receiver inputs are protected to £30V to guard
against inadvertently applying an RS232 signal
to an input that is configured for R§422.
Figure 2 shows a typical circuit for the SP301/
302. In this case the SP302 is shown configured
for one (1) duplex RS422 and two (2) duplex
RS232 communication paths.

CONFIGURING THE SP301/302

The Figures on pages 7 and 8 show the various
combinations of simultaneous RS232 and R§422
operation that can be achieved with the SP301.
Similarly, the figures on pages 9 and 10 show
the various combinations for the SP302. Each of
these configurations are software selectable by
logic level on the SELECT A and SELECT B
control lines. Configuration can be changed
“on-the-fly™.
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SP301 CONTROL LOGIC CONFIGURATION

SELECTION | LOGIC VALUE LOGIC VALUE LOGIC VALUE LOGIC VALUE
SELECT A: 0 0 1 1
SELECT B: 0 1 0 1
NON-
LOOPBACK RIA RIA
LB =1) RIA, D ROA | RIA, ROA nmi)—“o“ RIA, ROA
TOA TA | TOA TIA | TOA TOA
o_ ol TOAE—T'A TOAE—BA
RIB RIB
RISy [, RO RIB, ROB | R, > ROB RIBf_—c»_noa
T0B, T8 | TOB TOB, T8 | ToB
—‘Q_ TOB, L “0<]— TOBEJB
LOOPBACK
(LB=0) RIA, RIA,
RIA, ROA | RIA, ROA | RIA, ROA| A, ROA
‘ 3 ’ 3 TOA", TOA*,
\ A A TIA
TOA", TIA | TOAY, Tia |TOA'; TOA";
AIB, RIB,
RIB, ROB | RIB, ROB| pg, ROB |RIB, ROB
3 TOB*, TOB",
. I8 \ TB
TOB*, Tie |TOB*; TOB*, Ts |T0B

A

RS232 DRIVER
* Tri~state Qutput

— o

RS232 RECEIVER

Y

RS422 RECEIVER

RS422 DRIVER
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SP302 CONTROL LOGIC CONFIGURATION

SELECTION | LOGIC VALUE LOGIC VALUE LOGIC VALUE LOGIC VALUE
SELECT A: 0 0 1 1
SELECT B: 0 1 0 1
NON- RIA, ROA, | RIA, ROA,
LOOPBACK D D ; RIA RIA
(LB =1) Ay [, ROR, || FiAy [, OA, | RiA ROA, RlAi)—Ro‘”
TOA, <} YA, | TOA TA | 1oa ToA
TOAEJ‘M TOAEJM
TOA, <| TIA, | TOA TIA,
RIB ROB RIB ROB
—|2 >o-="%| R RoB —42 >o—"% | pig nop
RIB, [: ROB, “"3J1L_C>— ' B, D ROB, H'B} !
TOB TIB, TOB TOB TiB, TOB
1'05|3l5’1 j TOBE—“B‘
T0B, ﬂ TIB, TOB, <i TiB,
LOOPBACK | RiA, D ROA,| RIA, ROA,
RIA, ROA,| RIA, ROA,| BIA, 1| RIA, 1
TOA" [%Em TOA*, TIA; |TOAY, 1A, | TOA", A
TOA, 1| TOAY, 1
TOA*, ﬂ TIA, [TOA", TIA,
RIB ROB RIB ROB
2 —{>0— 2| riB, 2 ?| pIB,
RIB ROB, AIB ROB,
RIB, ROB, 1 RIB, ROB, 1
TOB 1B, |TOB* ToB T8, |TOB*
0B, I:E ,I_—‘T 1 TgB'; e, oo " |roe-, TIB,
T08B, ﬂ B, TOB, TIB,
RS232 DRIVER RS232 RECEIVER  RS422 RECEIVER  RS422 DRIVER
* Tri-state Output
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SP301 CONFIGURATIONS

|
Two-Channel Full Duplex RS232

Two independent channels of R§232 line driver
and two channels of RS§232 receiver.

TIA —

>o—
o —{ >0—m,

RS232 RECEIVERS

- —0<
vos _o< L o,

SELECTA =D
SELECTE =D

LB =1

One-Channel Fuill Duplex R$232 &
One-Channel Full Duplex RS422

A single RS232 line driver and receiver, and a
single RS422 line driver and receiver.

TIA TOA,

ROA

it

RS232 LINE DRIVER & RECEIVER

R$422 LINE DRIVER & RECEIVER

TiB

ROB

Ay

SELECTA =0
SELECTB = 1
LB =1

Sipex
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SP301 CONFIGURATIONS

One-Channel Full Duplex RS232 &
One-Channe! Full Duplex RS422
Opposite Drivers

A single RS232 line driver and receiver, and a
single RS422 line driver and receiver. At first
glance, this is the same configuration as that in
the figure immediately to the left. Note however
that functions are activated on the opposite
channels as that of those in Figure Ib.

TOA,
TIA TOA,

RiA,

RiA,
R$422 LINE DRIVER & RECEIVER

SELECTA = 1
SELECTE =0
B =1

|
Two-Channel Full Duplex RS422

Two RS422 line drivers and two RS422 receiv-
ers.

TOA,
TA 104,
108,
1]
08,
_RS422UNEDRIVERS  _ _ _ _ _ _ _ _
RS422 RECE{VERS

o—E—
e

SELECTA =)
SELECTB =1
LB =]
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SP302 CONFIGURATIONS

|
Four-Channel Duplex R$232

Four independent channels of RS232 line driver
and four channels of R§232 receiver.

TIA, TOA,

TiAg TOA,

e, 108

hB Tol
R5232 UNEDRIVERS
R5232 RECEIVERS

A

RiA;
RIB,
ROB,
RIB,
ROB,
SELECTA = 0
SELECTB = 0
=1

Two-Channel Duplex RS232 &
One-Channel Duplex RS$422

Two RS232 line drivers and receivers, and a
single R5422 line driver and receiver.

=
|_>

> TOA,
Ag > TOA,

R5232 LINE DRIVERS

=

|

SELECT A=
SELECTB =1
LB =1
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SHGNA PRDCESIING ENCELLENCE

59



SP302 CONFIGURATIONS

Two-Channel Duplex RS5232 &
One-Channel Duplex RS422
Opposite Drivers

Two RS232 line drivers and receivers, and a
single R8422 line driver and receiver. At first
glance, this is the same configuration as that
immediately to the left. Note however that func-
tions are activated on the opposite channels.

TIBy : 108,

TOB,

#

RS$232 LINE DRIVERS

SELECTA = 1
SELECTE =0
LB=1

|
Two-Channel Duplex RS422

Two RS422 line drivers and two R5422 receiv-
ers.

TOA,
TOA,

F
b

TOB,
TO!

F
B

RIB,
ROB,
RIB,
SELECTA = |
SELECTB = )
B=1
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LOOPBACK

Both the SP301 and SP302 have a function called
loopback, which is essentially a chip self-test. How-
ever, by connecting systern test loops with the inputs
and outputs of the SP301/302, a system-level diag-

nostic can be run on power-up or on command. The

test loops can be enabled and disabled allowing both
system test and operation with the same components.
A maximum data rate for loopback of 3Kbps is
recommended. Loopbackisapin-programmable func-
tion, activated by a logic low on the LB pin (19). As

SP301 CONFIGURATIONS IN LOOPBACK MODE

One-Channel Full Duplex R$232 &
One-Channel Full Duplex RS422

Two -Channel Full Duplex RS232

TiB

>

RS232 LINE DRIVERS

SELECTA =0
SELECTB =0
LB =1

RS422 RECEIVER
ROB

SELECTA =0
SELECTB =)

LB = { (ACDVE)

Sipex
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shown in these tigures, the loopback function
internally connects the driver outputs to the
corresponding receiver inputs, and switches the
output pin to a resistive divider of 10K£2 nomi-
nal impedance from V. to ground. Receiver
outputs are left active for signal verification.

During loopback, the receiver inputs are tied to

SP301 CONFIGURATIONS IN LOOPBACK MODE

ground via a 5kQ pulldown resistor. To mini-
mize loopback errors, the receiver inputs must

be limited to 10V swings.

| |
Two-Channel Full Duplex RS422

One-Channel Full Duplex RS232 &
One-Channel Full Duplex RS422
Opposite Drivers

RS422 RECEIVER

ROA

108,

R5232 LINE DRIVER

RS232 RECEIVER

SELECT A = |
SELECTB=0

LB = O taCTIVE)

TIB

RS422 LINE DRIVER

RS422 RECEIVER

RS5422 LINE DRIVER

VEE

T@m

ron,

RIB,

AAAA

vvvv

SELECT A =1
SELECTB =1
LB = 0 cacTives
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$P302 CONFIGURATIONS IN LOOPBACK MODE

Four-Channel Duplex R$232

T0A,
T K
10K VEE
_ RS232UINEDRIVER | _ _ _ _ _
R5232 RECEIVER
W VeE
_ RS232LINEDRIVER _ | _ _ _ _
RS$232 RECEIVER
TOB,
5" 10K
v
o
- RS232LINEDRIVER | _ _ _
R5232 RECEIVER
VEE

RS5232 LINE DRIVER

SELECTA =0
SELECTE =0

LB = 0 tACHvE)

Two-Channel Duplex RS232 &
One-Channel Duplex RS422

TIA, TOA
5757 !/
10K VEE
RS232 LINE DRIVER o
RS232 RECEIVER
TIA, TOA;
o—0
g,
Ve

R5232 LINE DRIVER

RS232 RECEIVER

SELECTA =0
SELECTB =1

LB = O (ACTIVE)

SONAL PAOCEISING ERCELLENCE
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S$P302 CONFIGURATIONS IN LOOPBACK MODE

Two-Channel Duplex R$232 & Two-Channel Duplex RS$422
One-Channel Duplex RS422
Opposite Drivers

TiB, TOB, VEE N
% !E - K %, 3ok

somd - L3 108,
8, i ; 108, ——
o—1—0
v
Ve AW — Ve
_ Rs23zUNEDRIVERS | [ % _RS4ZZLINEDRIVERS _ | | _ _ __
RS232 RECEIVERS RS422 RECEIVERS RIB,
ROB, RIB, ROB, -
—.—
Py e

Ve
L Y
R$422 RECEIVERS R,
ROA,
)| RIA,
_RS422 LINE DRIVER |
RS422 RECEIVER
ROA, SELECTA =1
SELECTB =1
LB = 0 (ACTIVE)

SELECTA =1
SELECTB =0

LB = O (ACTIVE)
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ORDERING INFORMATION

Model
SPA0ICS .
SPANICT .
SPINES .
SP301ET ..

5P302CS .
SP302CT .
SP302ES .
SP302ET ..

Max # of Duplex Channels

RAS232 RS422 Temperature Package
.2 2. LO*Cio +70°C .. . 24-pin single-width plastic DIP
LOTCID HTOC e, 28-pin SQIC

40°C to +B85°C ..
-40°C to +85°C .

. 24-pin single-width plastic DIP
i, 28-pin SOIC

N
N R

. 0°C to +70°C .. . 24-pin single-width piastic DIP
LDPC 10 +T0°C L e i 28-pin SQIC
- -40°C to +85°C . . 24-pin single—width plastic DIP
-40°C to 485°C ... 28-pin SOIC

LAV )

F NS
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