FEATURES

= Two RS232 Transceivers or One RS485 Transceiver
= QOperates from a Single 5V Supply

Guaranteed Receiver Output with Inputs

Floating or Shorted to Ground

Logic Selectable Fast/Slow RS485 Driver Slew Rate
Low Supply Current: 7mA Typical

5uA Supply Current in Shutdown

Self-Testing Capabitity in Loopback Mode

Separate Driver and Receiver Enable Controls
Driver Maintains High Impedance in Three-State,
Shutdown or with Power Off

Receiver Inputs Can Withstand £25V

APPLICATIONS

Point-of-Sale Terminals

Software Selectable Multiprotocol Interface Ports
Low Power R3485/RS422/RS232/EIA562 Interface
Cable Repeaters

Level Translators

I [’\D LTC1387

TECHNOLOGY

Single 5V RS232/RS485
Multiprotocol Transceiver

DESCRIPTION

The LTC®1387 is a low power reconfigurable CMOS bidi-
rectional transceiver. It can be configured as an RS485
differential port or as two RS232 single-ended ports. An
onboard charge pump uses four 0.1uF capacitors to
generate boosted positive and negative supplies, allowing
the RS232 drivers to meet +5V output swing require-
ments with only a single 5V supply. A shutdown mode
reduces the Igc supply current to SpA.

The RS232 transceivers are in full compliance with RS232
specification. The RS485 transceiver is in full compliance
with RS485 and RS422 specifications. The RS485 re-
ceiver assumes a known output state when the inputs are
floating or shorted to ground. Alf interface drivers feature
short-circuit and thermal shutdown protection. An enable
pin allows RS485 driver outputs to be forced into high
jimpedance which is maintained even when the outputs are
forced beyond supply rails or the power is off. A loop back
mode allows the driver outputs to be connected back tothe
receiver inputs for diagnostic self-test.

The LTC1387 is available in 20-pin plastic SSOP and SW
packages.

LT LTC and LT are registered trademarks of Liear Technotogy Corporation.
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L1C 1387

ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

(Note 1)
Supply Vohage (Vo) .o 6.5V TOP ViEW ORDER PART
Input Voltage o [1] o NUMBER
Drivers ..o, -0.3Vto (Vgg + 0.3V) o [Z] co
RECEIVELS ... ~-25V to 25V Voo [3] Vee LTC1387CG
485/232, ON, DXEN A 4] Ra LTC1387CSW
RXEN, SLEW ..o, =0.3Vto (Vg + 0.3V) B [5] Rs LTC13871G
Output Voltage v {6 Dv LTC1387ISW
DIAVETS e, ~18V 1o 18V zu DafSLEW
Receivers -0.3V 1o (Vgg + 0.3V) 4857232 [B oN
Short-Circuit Duration DIEN [ RYEN
010117 Indefinite ko {10 Vee
Vop, Vg, C1%, €17, €2*, 02 3086 |, Lriceee o Sweaooee
Operating Temperature Range
LTC1387C oo 0°C to 70°C T ———
LTC13871 -40°C to 85°C Tipaax = 125°C. 630 = TSCIW (SW)
Storage Temperature Range ................ -65°C to 150°C
Lead Temperature (Soldering, 10 sec)................. 300°C  Consult factory for Military grade parts.
DC
Ta= ZSSCFFVecgselg E(!E S:glﬂ)nt“:‘}ﬂ(eﬂﬁ!sszrg)c,iless otherwise noted.
SYMBOL f PARAMETER | CONDITIONS MiIN TYP MAX | UNITS
RS485 Driver (485/232 = High, ON = DXEN = High)
Voo Differential Driver Output Voltage (Unloaded) lg=0 [ ] 6 v
Vooz Ditterential Driver Output Voltage (With Load) Figure 1, R = 50€2 (RS422) e 20 6 v
Figure 1, R = 2702 (RS485) e 15 6 v
AVgp Change in Magnitude of Driver Differential Figure 1. R = 27Q or R = 5042 [ ] 0.2 v
Qutput Voltage for Complementary Output States
Voo Driver Common Mode Output Voltage Figure 1, R = 27Q or R = 50Q [ 3 3
al Voci Change in Magnitude of Driver Common Mode Figure 1, R = 27Q or R = 500 ) 0.2 v
Output Voltage for Complementary Output States
losp Driver Short-Circuit Current Vg =7V, 12V; Vy = High e 35 250 mA
Vg =-17V, 12V; Vg = Low (Note 4) e 10 250 mA
lozp Three-State Output Current (Y.2) -VsVp<12v +5 500 vA
RS232 Driver (485/232 = Low, ON = DXEN = High)
Vo ‘ Output Voltage Swing Figure 4, B = 3k, Positive L) 5 6.5 v
) Figure 4, R = 3k, Negative e -5 -65 v
losp Output Short-Circuit Current Vg =0V ® +17 160 mA
Driver Inputs and Control inputs
Viy Input High Voltage Dy, Dz, DXEN, RXEN. ON, 485/232, SLEW | @ 2 v
Vie " Input Low Voitage Dy, Dz, DXEN, RXEN, ON, 485/232, SLEW | @ 08 v
im ! Input Current Dy, Dz, DXEN, RXEN, ON, 485/232 [ 0.1 +10 pA
‘ SLEW (Note 5) [ ® 5 15 pA

LY A
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LTC1387

DC ELECTRICAL CHARACTERISTICS

Ta = 25°C, Vgg = 5V, C1 = G2 = C3 = C4 = 0.1uF (Notes 2, 3}, unless otherwise noted.

SYMBOL | PARAMETER |  CONDITIONS | MIN  TYP  MAX | UNITS
R$485 Receiver (485/232 = High, ON = RXEN = High)
Vry Ditferential Input Threshold Voltage -7V <Vpusi2v e | -020 0.20 v
AVy Input Hysteresis Vew =0V 40 my
I Input Current (A, B) Viy =12V ® 1 mA
Viy=-7V e -08 : mA
Ry Input Resistance ~TV <V < 12V o 12 24 ik
R$232 Receiver (485/232 = Low, ON = RXEN = High)
V1H Receiver Input Voltage Threshold Input Low Threshold o 08 v
Input High Threshold [ ] 2.4 \
AVTH Receiver Input Hysteresis 0.6 v
Rin Receiver Input Resistance Vg =210V 3 5 7 kQ
Receiver Output (ON = RXEN = High)
Vou Receiver Qutput High Voltage lg ==3mA, V}y = 0V, 485/732 = Low e 35 4.6 Y
VoL Receiver Qutput Low Voltage lg=3mA, Vi = 3V, 485/232 = Low ) 0.2 04 v
losr Short-Circuit Current 0V s Vp<Vee ‘e 7 85 mA
loza Three-State Output Current RXEN = 0V e +0.1 £10 A
Power Supply Generator
Vpo Vpp Output Valtage No Load, ON = DXEN = RXEN = High ; 8 v
igp = —5mA, ON = DXEN = RXEN = High ! 7 \
Vee Vge Output Voltage No Load, ON = DXEN = RXEN = High i -77 v
ige = 5mA, ON = DXEN = RXEN = High ! -7.0 Vv
Power Supply
lge Vee Supply Current No Load, ON = DXEN = RXEN = High . 7 25 mA
Shutdown. ON = DXEN = RXEN = 0V . 5 100 A
gstﬁgg%E%zsggce ﬂlﬂf(ﬁ!g 'thlas,sunless otherwise noted.
SYMBOL | PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
RS232 Mode (ON = DXEN = RXEN = High, 485/232 = Law)
SR Slew Rate Figure 4, R = 3k, Cy = 15pF [ ] 30 Vius
Figure 4, R = 3k, G = 1000pF o 4 Vius
ty Transition Time Figure 4, By = 3k, C = 2500pF e 022 19 31 us
trLu Driver Input to Output Figures 4, 10, R = 3k, | = 15pF ® 06 4 us
tpHL Driver Input to Qutput Figures 4, 10, Ry = 3k, C_ = 15pF [ B 0.6 4 s
tpLH ! Recaiver Input to Output Figures 5. 11 o 03 6 us
tou 1 Receiver input to Output Figures 5, 11 ® 0.4 6 us
RS485 Mode (Fast Slew Rate, ON = DXEN = High, 485/232 = High, SLEW = High)
tpiy Driver Input to Output Figures 2, 7, R, =54, G| = 100pF lel 15 40 70 ns
tent Driver Input to Output Figures 2. 7, R = 54Q. Gy = 100pF e 15 40 70 ns
tskew Driver Qutput to Output Figures 2, 7, R = 54€2, G| = 100pF ) 5 15 ns
t 1 Driver Rise or Fall Time Figures 2. 7, Ry = 54Q, G = 100pF ) 3 15 40 ns
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LTC1387

AC ELECTRICAL CHARACTERISTICS

Ta=26°C, Vg =5V, C1=62 = C3 = C4 = 0.1uF (Notes 2, 3), uniess otherwise noted.

SYMBOL | PARAMETER | coNDITIONS MIN  TYP  MAX | UNITS
8485 Mode (Fast Slew Rate, ON = DXEN = High, 485/232 = High, SLEW = High)

o Driver Enable to Output Low Figures 3, 8. C = 100pF, 1 Closed . 50 30 s
7n Driver Enable to Output High Figures 3, 8. C_= 100pF, S2 Closed ® 50 90 ns
f17 Driver Disable from Low Figures 3, 8. G = 15pF, S1 Closed ] 50 90 ns
tHz Driver Disable from High Figures 3, 8. Cy = 15pF, S2 Closed [ ) 60 90 ns
AS485 Mode (Slow Siew Rate, ON = DXEN = High, 485/232 = High, SLEW = Low)

toLp Driver Input to Qutput Figures 2, 7, R = 54Q, C; = 100pF ® | 100 700 1500 ns
1= Driver nput to Output Figures 2, 7, Ry = 54Q, C_ = 100pF & 100 700 1500 ns
fokEw Driver Qutput to Output Figures 2, 7, Ry = 542, C = 100pF [ 200 750 ns
t b Driver Rise or Fall Time Figures 2, 7, R = 542, G, = 100pF ® | 150 300 1500 ns
tz1 Driver Enabie to Output Low Figures 3, 8, C_ = 100pF, S1 Closed ] 600 1500 ns
tzn Driver Enable to Output High Figures 3. 8, C, = 100pF, $2 Closed [ 600 1500 ns
tz Driver Disable from Low Figures 3. 8, G, = 15pF, 81 Closed [ 100 200 ns
thy Driver Disable from High Figures 3, 8, C = 15pF, S2 Closed L o 100 200 ns
RS485 Mode (ON = RXEN = High, 485/232 = High)

tpiH Receiver Input to Output Figures 2, 9, Ry = 540, C| = 100pF e 20 70 140 ns
tpre Receiver Input to Qutput Figures 2, 9, Ry = 54Q. Gy = 100pF e| 20 70 140 ns
tsKeEw Differentiat Receiver Skaw, | tpry — tpp | Figures 2, 9, By = 54Q, C; = 100pF 10 ' ns
Receiver Output Enable/Disable (ON = High)

7 Receiver Enable to Output Low Figures 6, 12, Cy = 15pF, S1 Closed ] 40 90 ns
t7u Receiver Enable to Output High Figures 6, 12, Gy = 15pF. 52 Closed ® 40 90 ns
tiz Receiver Disable from Low Figures 6, 12, Cy = 15pF, 51 Closed ° 40 9 ! ns
tuz Receiver Disable from High Figures 6, 12, G = 15pF, S2 Closed ) 40 90 J ns

The @ denotes specifications which apply over the full operating
temperature range.

Note 1: Absolute Maximum Ratings are those values beyond which the life
of the device may be impaired.

Note 2: All currents into device pins are positive; all currents out of device
pins are negative. All voltages are referenced to device ground unless
otherwise specified.

Note 3: All typicals are given at Voo = 5V, C1=C2 = 03 = C4 = 0.1F

and Tp = 25°C.

Note 4: Short-circuit current for RS485 driver output low state folds back
above Vgc. Peak current occurs around Vg = 3V.

Note 5: SLEW inctudes an internal pull-up in RS485 mode.

PIN FUNCTIONS

C1* (Pin 1): Commutating Capacitor C1 Positive Terminal.
Requires an external 0.1uF capacitor between Pins 1 and 2.

€1~ (Pin 2): Commutating Capacitor C1 Negative Terminal.
Vpp (Pin 3): Charge Pump Positive Supply Output.
Requires an external 0.1uF capacitor to ground.

A (Pin 4): Receiver Input A. inverting input of R§232
receiver Ain RS232 mode; inverting RS485 receiver input
in RS485 mode.

B (Pin 5): Receiver Input B. inverting input of R5232
receiver B in RS232 mode; noninverting RS485 receiver
input in RS485 mode.

Y (Pin6): Driver Output Y. Inverting RS232 driver Y output
in RS232 mode; inverting RS485 driver output in RS485
mode.

Z(Pin7): Driver Output Z. Inverting R$232 driver Z output
in R5232 mode; noninverting RS485 driver output in
RS485 mode.

LY NER
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LTC1387

PIN FUNCTIONS

435/232 (Pin 8): Interface Mode Select Input. A low logic
input enables two RS232 drivers and two RS232 receiv-
ers. A high input enables the RS485 driver and the RS485
receiver.

DXEN (Pin 9): Driver Enable tnput. A high logic input
enables the drivers and a low logic input disables the
drivers. When disabled, all driver outputs are in high
impedance

GND (Pin 10). Ground.

Vee (Pin 11); Charge Pump Negative Supply Output.
Requires an external 0.1pF capacitor to ground.

RXEN (Pin 12): Receiver Enable Input. A high logic input
enables the receivers and a low logic input disables the
receivers. When disabled, all receiver outputs are in high
impedance.

ON(Pin13): Ahighlogic level at ONinputkeeps the charge
pump active regardiess of the state of the DXEN and RXEN
inputs. When the charge pump is active, the drivers and
receivers can be enabled or disabled without waiting for
charge pump stabilization time (typically 100us with 0.1pF
capacitors). A low logic state at the ON, DXEN and RXEN
inputs will put the transceiver and charge pump in shut-
down mode and reduces lgc to 5pA. Whenever the trans-
ceiver is activated from shutdown, the charge pump
should be allowed to stabilize before data transmission.
When DXEN and RXEN are high and ON is low, the charge
pump, drivers and receivers are all active and the driver
outputs are internally looped back to the inputs of the
receiver, The three controlinputs ON, DXEN and RXEN can

be configured for one-, two- or three-wire control: one-
wire mode —all three inputs connected together; two-wire
mode ~inputs ON and RXEN connected to one wire, DXEN
a separate wire; three-wire mode — separate wires to each
input. See the Function Tables.

Dz/SLEW (Pin 14): Driver Z or Slew Input. In R5232
mode, this pin is the driver Z input. In R$485 mode, this
pin controls the slew rate of the RS485 driver. With the
SLEW pin high, the RS485 driver runs at maximum (fast)
slew rate and can transmit signals up to SMBd. With the
SLEW pin fow, the RS485 driver runs with reduced (slow)
slew rate to control reflections withimpraperly terminated
cables. In slow mode, the R§485 driver can support data
rates up to 150kBd. This SLEW pin has internal 5pA pull-
up during RS485 mode.

Dy (Pin 15): Driver Y Input. Input Y in R5232 mode; the
differential driver input in RS5485 mode.

Rg (Pin 16): Receiver B Qutput. Output B in RS232 made;
output is high impedance in RS485 mode.

Ra (Pin 17): Receiver A Output. Output Ain RS232 mode;
the differential receiver output in RS485 mode.

Vee (Pin 18): Positive Supply. 4.75V < Ve <€ 5.25V.
Requires an external 0.1uF bypass capacitor to ground.

€2~ {Pin 19): Commutating Capacitor G2 Negative Termi-
nal. Requires an external 0.1uF capacitor between Pins 19
and 20.

C2* (Pin 20); Commutating Capacitor G2 Positive
Terminal.
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LTC1387

FUNCTION TABLES
Select Modes
SELECT INPUTS RECEIVER | DRIVER |
ON TRXEN | oxen | 4857232 | R | e | oxy | ox CHARGE PUMP | LOOPBACK | COMMENTS
170 0 0 Z |z 7z ON OFF RS232 Mode, DX and RX Off
1] 0 1 0 Z | Z |ONiON ON OFF RS232 Mode, DXY and DXZ On, RX Off
1 1 0 0 ON |ON | Z | Z ON OFF RS232 Mode, DX 0ff, RXA and RXB On
1 1 1 0 ON [ ON | ON | ON ON OFF RS232 Mode, DXY and DXZ On,
RXA and RXB On
0] 0 1 0 712 |ON] 2 ON OFF RS$232 Mode, DXY Or, DXZ 0ff, RX Off
o1 0 0 Z ION | ON| Z . ON OFF RS232 Mode, DXY On,
; DXZ Off, RXA Of, RXB On
0 1 1 0 1ON | ON ON | ON ON ON RS232 Loopback Mode, DXY and DXZ On,
| ; RXA and RXB On
0| o 0 X 712 7 7 | OFF OFF Shutdown. RS485 Ry
110 0 1 Z i1z 7 .1z ON OFF RS485 Mode, DX and RX Off
X | 6 |1 1 Z Z | ON | ON ON OFF RS485 Mode, DX On, RX Off
X | 1 00 1 ON & Z 712 ON OFF RS485 Mode, DX Off, RX On
T 1 ON | Z | ON | ON ON OFF RS485 Mode, DX On, RX On
0 1 f 1 1 ON Z ON | ON ON ON RS485 Loophack Mode, DX On. RX On
RS232 Driver Mode RS485 Driver Slew Rate ‘
INPUTS OuTPUTS INPUTS i QUTPUTS E
SELECTED | 485/232 D CONDITIONS Y, Z DXEN | 485/232 | SLEW SLEW RATE
YES 0 0 No Fault 1 1 1 0 Stow
YES 0 1 No Fault 0 1 1 1 Fast
YES 0 X Thermal Fault z 0 T X z
NO 0 X X z
R$485 Driver Mode
R$232 Receiver Mode INPUTS QuTPUTS
INPUTS ouTPUTS DXEN 4857232 ] CONDITIONS z Y
SELECTED 485/732 A B Ra, Re 1 1 0 No Fault 0 1
YES 0 0 1 1 1 1 No Fault 1 0
YES 0 1 0 1 1 X Thermal Fault z z
YES 0 Inputs Open i 0 ! X X Z z
NO 0 X z
RS485 Receiver Mode
INPUTS © DUTPUTS
AXEN 485/232 B-A | Ry | PRy
1 1 <-0.2v 0
1 1 > 0.2V Do
1 i Inputs Open { 1
or Shorted to Ground |
0 1 X D2 7
LY AR 5-99



LTC1387

BLOCK DIRGRAM

RS232 MODE RS485 MODE RS232 MODE R5485 MODE
WITHOUT LOOPBACK WITHOUT LO0PBACK WITH LOOPBACK WITH LOOPBACK
1 2 1 20 1 20 1 2
o= o o= o =2 01— | 2 o1 == ] [, ——c2
gy A 19 —— g = 19 =" Y e 2 L1 = =2 19 ——
Voo 3 Voo Vop < chc Vop s 1—8'Vcr Yo 2 v
I P S L e e e
I AT A A [ o g IS 17, o [ A
= = A 18 = o Ha = 16
5 N 16 B —— — Rp 16 [— Rg
B ¥ Rg ] 5, rj [ Rg 5,
[ Ly B [ Yy
¢ 5 L4 15 0, v 1 v 5 b d i v Ix]
P 4% 14 z_z... 7 ’:3' 14 Z z 14 o
m 0; , vd iE] i ?ﬂ 0z X b siew
55 13 575 555 45 3
485282 [ M gy 4ssidEm 13 4850% Xn .lE___LON 4851232 g OH
= 1 = = =
DXEN —2 2 aXEN DXEN 2 Loxen  pxen: 2 LL'2 oyeye Oxens =2 | 12 Sxenr
GND (2 -:‘” Ve Gnp j” Vee oo 5 vee anp pl -:” Ver
L == = == = T L ES
*485/232, DXEN, RXEN = Vg e
Yo
Tl
L 3w 51
v, R 50042
oD ‘—F DR OUT
15pF
e Voo T » G 82
] 4 T 1
z ‘ - 485 = 3V, DXEN = 3V, RXEN = 3V :'!‘_:mﬂ:.w; = =

roeasecnt

Figure 1. RS485 Driver
Test Load

232 = OV, DXEN = 3V N

Figure 4. RS$232 Driver
Timing Test Circuit

Figure 2. RS485 Driver/Raceiver
Timing Test Circuit

232 = OV, DXEN = 3V, RXEN = 3V

Figure 5. RS232 Receiver
Timing Test Circuit

LICHIR, <1

Figure 3. RS485 Driver Ouiput
Enable/Disable Timing Test Load

<
%)
13}

RECEIVER 1%

out

Figure 6. Receiver Output
Enahle/Disable Timing Test Load
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LTC1387

SWITCHING WAVEFORMS

= 1MHz: t- < 10ns: ty < 10ns (FAST SLEW RATE MODE)
1= 100kHz: t; < 10ns: t¢ < 10ns (SLOW SLEW RATE MODE)

D A5y \K 5V
W : !
Uy - tpp
Vg ! !
. g |
LA~ 90% Voer = V(A) - V(B 90% X
z-¥ so f oree = ViA) = VI6) X 50%
Vg 10% 3 P ONCI0%
R 12V ol -
. ¥ ¥
¢ 1 1 };
- tgKEw it | it G R A
Figure 7. RS485 Driver Propagation Delays
f=1MHz t, < 10ns: t; < 10ns (FAST SLEW RATE MODE)
f= 100kH2: 1, < 10ns: 1 < 10ns (SLOW SLEW RATE MODE)
3V
DXEN A5V \—4»\1.5v
ov |
etz btz >
” My Il
v,z \ | Y
) OUTPUT NORMALLY LOW | — 05V
VgL~ * N f R
btz ool -ty -
H i

i OUTPUT NORMALLY HIGH

Vou ~ - \ " osv
2% Aoy 1
ov

(SRR IEL o)
Figure 8. R3485 Driver Enable and Disable Times
Y, .
o2 ) f=1MHz t <1003t <1008 INPUT N\,
B-A A0V !
-Vapz |
SR LD -
G oUTRUT L
Vit e wmmmmm e
R )l 15V 15V
vo. LILEE ER
Figure 9. RS485 Receiver Propagation Delays
3V o
D £ 157 \1.5\/
—
e tppy —, 3«-lpu4 —
Vo | _TCt367 oFly
v.2 A v i
VG e e
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LTC1387

SWITCHING WAVEFORMS

\-1.7v
‘ [

—tpp ==

% 2.4Y LTC128T 0 11

Figure 11. RS232 Receiver Propagation Delays

RXEN A 1.5V

!4— 2 —Pi

Y ——— i
R 5“ 1.5V

f= 1MHz t; < 10ns: ty < 10ns

\N.sv

e t7y) —>

L‘

kkz |
o
OUTPUT NORMALLY LOW | o5V
)
tz-»i
Y

OUTPUT NORMALLY HIGH -

VoH }
R A-15v
o

.05V

4

Figure 12. Receiver Enable and Disable Times

APPLICATIONS INFORMATION

Basic Theory of Operating

The LTC1387 is a single 5V supply, single-port iogic
reconfigurable RS485/RS232 transceiver with anonboard
charge pump. The interface port offers a flexible combina-
tion of an RS485 driver and an RS485 receiver or two
RS232 drivers and two RS232 receivers. The RS485
transceiver and the RS232 transceivers are designed to
share the same 1/0 pins. A logic input 485/232 controls the
selection between RS5485 and RS232 transceiver modes.
The RS485 transceiver supports both RS485 and RS422
standards, whereas the R$232 transceivers support both
RS232and EIA562 standards. With four additional control
inputs: ON, DXEN, RXEN and SLEW, the LTC1387 can
gasily be reconfigured via software to adapt to various
communication needs including a one-signal-line RS232
1/0 mode. Four examples of interface port connections are
shown in Figures 13 through 16.

Both the interface drivers and the receivers feature three-
state outputs. Driver outputs are forced into high
impedance when the driver is disabled, in the shutdown
mode or with the power off. The driver outputs can be
forced beyond power supply levels without damage up to
+18V. The receiver inputs can withstand +25V without
damage. The receiver input resistance is typicaily 24k in
RS485 mode, shutdown mode or power off but drops to
5k in RS232 mode.

In RS485 mode, the DXEN and RXEN control the three-
state outputs of the driver and receiver respectively. The
SLEW input is active during RS485 mode and the logic
level controls the differential driver slew rate. This pin has
an internal 5pA pull-up current source during the RS485
mode. A high logic selects fast differential driver slew rate
and alow logic selects slow slew rate. in slow slew mode,
the maximum signal bandwidth is reduced, minimizing
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APPLICATIONS INFORMATION

EMI and signal reflection problems. Slow siew rate sys-
tems can often use improperly terminated or even
unterminated cables with acceptable results. The RS485
differential input receiver features an offset input thresh-
old of -80mV at OV common mode voltage. This allows
the receiver output to have a known High output state
when the inputs are open or shorted. The receiver also
features an input hysteresis of 40mV. The charge pump
can be kept active regardless of the state of DXEN and
RXEN pins by keeping the ON pin High. This improves the
receiver response time by removing the 100us charge
pump start-up time.

in R$232 mode, the drivers and receivers can be selected
from the Function Tables with control inputs ON, RXEN
and DXEN. The receivers feature a typical 0.6V input
hysteresis.

RS232 RS485
-

All the interface driver outputs are faull protected by a
currentlimiting and thermal shutdown circuit. The thermal
shutdown circuit disables both the RS232 and RS5485
driver outputs when the die temperature reaches 150°C.
The thermal shutdown circuit reenables the drivers when
the die temperature cools to 135°C.

Aloopback mode enables internal connections from driver
outputs to receiver inputs for self-test. The driver outputs
are not isolated from the external loads during loopback.

The charge pump generates boosted positive voltage Vop
and negative voltage Vg for true RS232 levels from a
single 5V V¢ supply. The charge pump requires four
0.1yF capacitors.

A
TERFAGE P
INTERFA Rs485 .
8 -»_ | B . B
Y .
L] DXRX
z D2/SLEW
. Yee
oy CONTROLLER
S RXEN RXEN
DREN_ | DXEN
485/232 oot
S232 As232 R3485 8485 SHUTDOWN
TRANSMITMODE | RECEIVE MODE | TRANSMIT MODE | RECEIVEMODE |  MODE
RXEN =0 RXEN = 1 RXEN = 0 RXEN = 1 RXEN = 0
DXEN =1 DXEN=0 DXEN = 1 DXEN =0 DXEN =0
MODE =0 MODE = 0 MODE = 1 MODE - 1 MOGE = X

1337 +F13

Figure 13. Hali-Duplex RS232 {1-Channel), Half-Duplex RS485
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LTC 1387
APPLICATIONS INFORMATION

RS232 RS485
-

[
XD
INTERFACE | peoos  msass RX
B i I
RAD
CONTROLLER
DX
R§232 RS485 RS485 SHUTDOWN
MODE TRANSMIT MODE | RECEIVE MODE MODE
RXEN RXEN =1 RXEN = 0 RXEN = 1 AXEN =0
DXEN DXEN =0 DXEN = 1 DXEN =0 DXEN =0
MODE MODE = 0 MODE = 1 MODE = 1 MODE = 0
1387714
Figure 14. Full-Duplex R8232 (1-Channel), Half-Duplex R$485
RS232 RS485
A ol -
RXD
RS485 RX
8 — -
INTERFACE | RS232  RS465
Y = CONTROLLER
D
RS485 bx
z =
RS232 RS485 SHUTDOWN
MODE MODE MODE
RXEN RXEN = 1 RXEN =1 RXEN = 0
DXEN DXEN = 1 DXEN = 1 DXEN =0
 MODE MODE =0 MODE = 1 MODE =X
1337 4 Fi5
Figure 15. Full-Duplex RS232 (1-Channel), Full-Duplex R8485/RS422
AS232  RS485
A e i
RXD
RS232  R$485 RKt
e el
B ”*CTS Ax2
INTERFACE | R$232 RS485
v e CONTROLLER
XD
oxi
RS282  RS48S R8232 R8485 SHUTDOWN
IS DX2/SLEW MODE MODE MODE
On ON=1 ON=1 oN=0
RXEN RXEN = 1 RXEN = 1 RXEN =0
DXEN DXEN = 1 DXEN =1 DXEN =0
MODE MODE = 0 MODE = 1 MODE = X
1397 « F16

Figure 16. Full-Duplex R$232 (2-Channel), Full-Duplex RS485/RS422 with SLEW Control
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LTC1387

RELATED PARTS

PART NUMBER DESCRIPTION COMMENTS

LTC485 Low Power RS485 Interface Transceiver Single 5V Supply, Wide Common Mode Range

LT®1137A Low Power RS232 Transceiver +15kV |EC-1000-4-2 ESD Protection, Three Orivers, Five Receivers
LTC1320 AppieTalk® Transceiver AppleTaik/LocaiTalk® Compliant

LTC1324/L7G1322/LTC1335 RS232/E1A562/RS485 Transceivers Configurable

LTC1323 Single 5V AppleTalk Transceiver AppleTalk /LocaiTalk Compliant 10kV ESD

LTC1334 Single Supply RS232/RS485 Transceiver Single 5V Supply. Configurable

LTC1347 5Y Low Power RS232 Transceiver Three Drivers/Five Receivers, Five Receivers Alive in Shutdown

AppleTalk and LocalTalk are registered trademarks of Apple Computer Corp.
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