TECHNOLOGY

FEATURES

Software-Selectable Transceiver Supports:

RS232, RS449, EIA530, EIA530-A, V.35, V.36, X.21
TUV/Detecon Inc. Certified NET1 and NET2
Compliant (Test Report No. NET2/102201/97)

TBR2 Compliant (Test Report No. CTR2/022701/98)
Software-Selectable Cable Termination Using

the LTC1344A

Complete DTE or DCE Port with LTC1543, LTC1344A
or LTGC1546 with Integrated Termination

Operates from Single 5V Supply with LTC1543

APPLICATIONS

= Data Networking
= CSU and DSU
= Data Routers

| t/\lz LTC 1544

Software-Selectable
Multiprotocol Transceiver

DESCRIPTION

The LTC®1544 is a 4-driver/4-receiver multiprotocol trans-
ceiver. The LTC1544 and LTC1543 form the core of a
complete software-selectable DTE or DCE interface port that
supports the RS232, RS449, EIA530, EIA530-A, V.35, V.36
or X.21 protocols. Cable termination for the LTC1543 may be
implemented using the LTC1344A software-selectable cable
termination chip or by using existing discrete designs. The
LTC1546 includes software-selectable cable termination on-
chip.

The LTG1544 runs froma 5V supply and the charge pump on
the LTC1543 or LTC1546. The part is available in a 28-lead
SSOP surface mount package.

ALY, LTC and LT are registered trademarks of Linear Technology Corporation.

TYPICAL APPLICATION

DTE or DCE Multiprotocol Serial Interface with DB-25 Connector
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LTC 1544

ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

Vee
GND
D1A
D1B
D2A
D2B
D3/R1 A
D3/R1B
R2A

INVERT

ORDER PART
NUMBER

LTC1544CG
LTC15441G

(Note 1)

Supply Voltage, Vog .oeeveeeereeeeeeeeeeeeeevee 6.5V TOP VIEW

Input Voltage Voo [1] 28]
TransSmitters .........cccoeveeevneeee. -0.3Vto (Vgg +0.3V) Voo [2] 27]
RECEIVETS e -18V to 18V o1 [3] 2]
LOGiC PiNS ..o ~0.3V to (Vgg + 0.3V) b2 [4] % 2!

Output Voltage s 5] ng'
TranSMItters .......c....... (Vee - 0.3V) to (Vpp + 0.3V) " % B g
RECEIVETS ...cvvrverrererneren 0.3V to (Vg +0.3V) = | =
¥EE ........................................................ - g) 03\(/ tf 018¥ . E_—L —lm

5] 0 —U. 0 Ra [0 9] R2 B

Short-Circuit Duration Mo E 4*&% R4
Transmitter Output .......ccoevevevececeee Indefinite w1 [Tz DD" 7] R3B
Receiver QUEPUL ..........oocvvviiciiae, Indefinite o (5] Lo tia) oume
VEE e 30 sec DCE/DTE [T} 15]

Operating Temperature Range i SThoeE
LTC1544CG ..., 0°C to 70°C )
LTCA5441G wovoveeveeeres e —40°C t0 85°C P T BB

Storage Temperature Range ................ —65°C to 150°C  Consult factory for Military grade parts.

Lead Temperature (Soldering, 10 sec)

300°C

GLGCTBICHL CHHBHCTGRISTICS The « denotes specifications which apply over the full operating tempera-

ture range, otherwise specifications are at T = 25°C. Vg = 5V, Vpp = 8V, Vgg =—7V for V.28, —5.5V for V.10, V.11 (Notes 2, 3)

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX | UNITS
Supplies

Ice Ve Supply Current (DCE Mode, RS530, RS530-A, X.21 Modes, No Load 2.7 mA

All Digital Pins = GND or V) RS530, RS530-A, X.21 Modes, Full Load o 9 120 mA

V.28 Mode, No Load ° 1 2 mA

V.28 Mode, Full Load ° 1 2 mA

No-Cable Mode o 10 200 PA

leg Vee Supply Current (DCE Mode, RS530, RS530-A, X.21 Modes, No Load 2.1 mA

All Digital Pins = GND or V) RS530, X.21 Modes, Full Load 14 mA

Veg = —5.6V (RS530, RS530-A Modes) | RS530-A, Full Load 25 mA

Veg =-8.46V (V.28 Mode) V.28 Mode, No Load 1 mA

V.28 Mode, Full Load 12 mA

No-Cable Mode 10 PA

Ipp Vpp Supply Current (DCE Mode, RS530, RS530-A, X.21 Modes, NoLoad 0.2 mA

All Digital Pins = GND or V) RS530, RS530-A, X.21 Modes, Full Load 0.2 mA

Vpp =8.73V V.28 Mode, No Load 1 mA

V.28 Mode, Full Load 12 mA

No-Cable Mode 10 PA

Pp Internal Power Dissipation (DCE Mode, RS530, RS530-A, X.21 Modes, Full Load 300 mW

(All Digital Pins = GND or Vgg) V.28 Mode, Full Load 54 mW




LTC 15644

G'.GCTBKHL CH HBHCTGRISTICS The « denotes specifications which apply over the full operating tempera-

ture range, otherwise specifications are at Ty = 25°C. V¢ =5V, Vpp = 8V, Vgg =7V for V.28, - 5.5V for V.10, V.11 (Notes 2, 3)

SYMBOL | PARAMETER | CONDITIONS MIN TYP  MAX | UNITS
Logic Inputs and Outputs
Viy Logic Input High Voltage ° 2 \
Vi Logic Input Low Voltage ° 0.8 Y
I Logic Input Current D1, D2, D3, D4 ° +10 PA
MO, M1, M2, DCE, INVERT = GND (LTC1544C) | ¢ | —100 -50 -30 pA
MO, M1, M2, DCE, INVERT = GND (LTC15441) | ¢ | -120 -50 -30 PA
MO, M1, M2, DCE, INVERT = Vg o +10 PA
Vou Output High Voltage lg=—4mA ° 3 45 v
VoL Output Low Voltage lg=4mA ° 0.3 0.8 \
losr Output Short-Circuit Current 0V<Vg< Vg ° -50 40 50 mA
loza Three-State Output Current MO =M1 =M2 = Vg, OV < Vo< Ve +1 PA
V.11 Driver
Vopo Open Circuit Differential Output Voltage | Ry = 1.95k (Figure 1) ° 15 \
VopL Loaded Differential Output Voltage R =50Q (Figure 1) 0.5Vopo 0.67Vopo Y
R =50Q (Figure 1) ° 12 v
AVop Change in Magnitude of Differential R =50Q (Figure 1) ° 0.2 v
Output Voltage
Vog Common Mode Output Voltage R =50Q (Figure 1) ° 3 Y
AVog Change in Magnitude of Common Mode | R = 50Q (Figure 1) ° 0.2 Y
Output Voltage
Iss Short-Gircuit Current Voyut = GND +150 mA
loz Output Leakage Current -0.25V < Vo < 0.25V, Power Off or . +1 +100 A
No-Cable Mode or Driver Disabled
tr, tf Rise or Fall Time LTC1544C (Figures 2, 5) 2 15 25 ns
LTC1544] (Figures 2, 5) 2 15 35 ns
tpLH Input to Output LTC1544C (Figures 2, 5) 20 40 65 ns
LTC15441 (Figures 2, 5) 20 40 75 ns
tpHL Input to Output LTC1544C (Figures 2, 5) 20 40 65 ns
LTC1544] (Figures 2, 5) 20 40 75 ns
At Input to Output Difference, Ctpy — tpy 0 | LTC1544C (Figures 2, 5) 0 3 12 ns
LTC1544] (Figures 2, 5) 0 3 17 ns
tskew Output to Output Skew (Figures 2, 5) 3 ns
V.11 Receiver
VTH Input Threshold Voltage =7V<Veus7v ° -0.2 0.2 \
AV Input Hysteresis =7V<Veus7v . 15 40 mV
I Input Current (A, B) -10V<Vppg<10V ° +0.66 mA
Rin Input Impedance -10V<Vppg<10V . 15 30 kQ
tr, t Rise or Fall Time (Figures 2, 6) 15 ns
tpLH Input to Output LTC1544C (Figures 2, 6) 50 80 ns
LTC1544] (Figures 2, 6) 50 90 ns
tpHL Input to Output LTC1544C (Figures 2, 6) 50 80 ns
LTC1544] (Figures 2, 6) 50 90 ns
At Input to Output Difference, Ctpy — tpy 0 | LTC1544C (Figures 2, 6) 0 4 16 ns
LTC1544! (Figures 2, 6) 0 4 21 ns

LY LN



LTC 1544

GLGCTRICHL CHHBHCTGBISTICS The « denotes specifications which apply over the full operating tempera-

ture range, otherwise specifications are at T = 25°C. V¢ = 5V, Vpp = 8V, Vgg = -7V for V.28, -5.5V for V.10, V.11 (Notes 2, 3)

SYMBOL | PARAMETER | CONDITIONS MIN  TYP  MAX | UNITS
V.10 Driver
Vo Output Voltage Open Circuit, R = 3.9k ° +4 16 \
Vr Output Voltage R = 450Q (Figure 3) o | 36 v
Ri =450Q (Figure 3) 0.9Vg
Iss Short-Circuit Current Vo =GND +150 mA
loz Output Leakage Current -0.25V < Vg < 0.25V, Power Off or o +0.1 +100 PA
No-Cable Mode or Driver Disabled
tr, t Rise or Fall Time Rp =450Q, G, = 100pF (Figures 3, 7) 2 s
tpLH Input to Output Rp =450Q, G, = 100pF (Figures 3, 7) 1 s
tpHL Input to Output Ry =450Q, C = 100pF (Figures 3, 7) 1 bs
V.10 Receiver
VTH Receiver Input Threshold Voltage o | -025 0.25 Y
AV Receiver Input Hysteresis ° 25 50 mV
I Receiver Input Current =10V <V 10V ° +0.66 mA
Rin Receiver Input Impedance =10V <V 10V . 15 30 kQ
tr, t Rise or Fall Time (Figures 4, 8) 15 ns
tpLH Input to Output (Figures 4, 8) 55 ns
tpHL Input to Output (Figures 4, 8) 109 ns
At Input to Output Difference, Ctpyy — tpy O (Figures 4, 8) 60 ns
V.28 Driver
Vo Output Voltage Open Circuit +10 \
Ry = 3k (Figure 3) +5 8.5 v
Iss Short-Circuit Current Vo =GND . +150 mA
loz Output Leakage Current -0.25V <V < 0.25V, Power Off or o +1 +100 PA
No-Cable Mode or Driver Disabled
SR Slew Rate Ry =3k, C_ = 2500pF (Figures 3, 7) . 4 30 V/ps
tpLH Input to Output Ry = 3k, G = 2500pF (Figures 3, 7) . 1.3 2.5 us
tPHL Input to Output Ry = 3k, G = 2500pF (Figures 3, 7) . 1.3 2.5 us
V.28 Receiver
VTHL Input Low Threshold Voltage ° 1.5 0.8 Y
VTLH Input High Threshold Voltage ° 2 1.6 v
AVTH Receiver Input Hysterisis ° 0 0.1 0.3 v
Rin Receiver Input Impedance =15V <V <15V ° 3 5 7 kQ
tr, tf Rise or Fall Time (Figures 4, 8) 15 ns
tPLH Input to Output (Figures 4, 8) ° 60 100 ns
tpHL Input to Output (Figures 4, 8) ° 150 450 ns

Note 1: Absolute Maximum Ratings are those beyond which the safety of a

device may be impaired.

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

specified.

-5.5V for V.10, V.11 and Tp = 25°C.

Note 3: All typicals are given for Vg = 5V, Vpp = 8V, Vg = =7V for V.28,
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LTC 15644

PIN FUNCTIONS

Ve (Pin 1): Positive Supply for the Transceivers. 4.75V <
Ve <5.25V. Connect a 1uF capacitor to ground.

Vpp (Pin 2): Positive Supply Voltage for VV.28. Connect to
Vpp Pin 3 on LTC1543 or 8V supply. Connect a 1pF
capacitor to ground.

D1 (Pin 3): TTL Level Driver 1 Input.

D2 (Pin 4): TTL Level Driver 2 Input.

D3 (Pin 5): TTL Level Driver 3 Input.

R1 (Pin 6): CMOS Level Receiver 1 Output.
R2 (Pin 7): CMOS Level Receiver 2 Output.
R3 (Pin 8): CMOS Level Receiver 3 Output.
D4 (Pin 9): TTL Level Driver 4 Input.

R4 (Pin 10): CMOS Level Receiver 4 Output.

MO (Pin 11): TTL Level Mode Select Input 0 with Pull-Up
to V.

M1 (Pin 12): TTL Level Mode Select Input 1 with Pull-Up
to V.

M2 (Pin 13): TTL Level Mode Select Input 2 with Pull-Up
to V.

DCE/DTE (Pin 14): TTL Level Mode Select Input with
Pull-Up to V.

INVERT (Pin 15): TTL Level Mode Select Input with Pull-
Up to V.

D4/R4 A (Pin 16): Receiver 4 Inverting Input and Driver 4
Output.

R3 B (Pin 17): Receiver 3 Noninverting Input.
R3 A (Pin 18): Receiver 3 Inverting Input.
R2 B (Pin 19): Receiver 2 Noninverting Input.
R2 A (Pin 20): Receiver 2 Inverting Input.

D3/R1 B (Pin 21): Receiver 1 Noninverting Input and
Driver 3 Noninverting Output.

D3/R1 A (Pin 22): Receiver 1 Inverting Input and Driver 3
Inverting Output.

D2 B (Pin 23): Driver 2 Noninverting Output.
D2 A (Pin 24): Driver 2 Inverting Output.

D1 B (Pin 25): Driver 1 Noninverting Output.
D1 A (Pin 26): Driver 1 Inverting Output.
GND (Pin 27): Ground.

Vee (Pin 28): Negative Supply Voltage. Connect to Vg Pin
26 0n LTC1543 orto—8V supply. Connect a 1pF capacitor
to ground.

TEST CIRCUITS

Vlc
!

1544 FO1

Figure 1. V.11 Driver Test Circuit

1544 F02

Figure 2. V.11 Driver/Receiver AC Test Circuit
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LTC 1544

TEST CIRCUITS
D A
T CL RL 15pF
Figure 3. V.10/V.28 Driver Test Circuit Figure 4. V.10/V.28 Receiver Test Circuit
MODE SELECTION
LTC1544 MODE NAME M2 M M0 | DCE/DTE | INVERT D1 D2 D3 R1 R2 R3 D4 R4
Not Used (Default V.11) 0 0 0 0 0 Va1 | V.1 Z VAt | vt | Vit Z V.10
RS530A 0 0 1 0 0 Va1l | V.10 VA Va1 | V.10 | V.11 Z V.10
RS530 0 1 0 0 0 Va1 | V.1 VA VAt | vt | Vit Z V.10
X.21 0 1 1 0 0 Vil | V.1 VA VAt | Vi1 | V.t Z V.10
V.35 1 0 0 0 0 V28 | V.28 VA V28 | V.28 | V.28 Z V.28
RS449/V.36 1 0 1 0 0 Vil | V.1 YA VAt | Vi1 | Vit Z V.10
V.28/RS232 1 1 0 0 0 V28 | V.28 YA V28 | V.28 | V.28 Z V.28
No Cable 1 1 1 0 0 Z Z Z Z Z Z Z Z
Not Used (Default V.11) 0 0 0 0 1 VAT | VAT Z VAT | VAT | VAT | VA0 Z
RS530A 0 0 1 0 1 VA1 | V.10 Z VAT | V.10 | VA1 | V.10 Z
RS530 0 1 0 0 1 VAT | VAT Z VAT | VAT | VAT | VA0 Z
X.21 0 1 1 0 1 Va1 | V. Z VAT | VAT | VAT | VA0 Z
V.35 1 0 0 0 1 V.28 | V.28 Z V.28 | V.28 | V.28 | V.28 Z
RS449/V.36 1 0 1 0 1 VAT | VAT Z VAT | VAT | VAT | VA0 Z
V.28/RS232 1 1 0 0 1 V.28 | V.28 Z V.28 | V.28 | V.28 | V.28 Z
No Cable 1 1 1 0 1 Z Z Z Z Z Z Z Z
Not Used (Default V.11) 0 0 0 1 0 VAt | Vi1 | Vi Z VAT | VA1 | VA0 Z
RS530A 0 0 1 1 0 VA1 | V10 | V.11 Z VA0 | VA1 | V.10 Z
RS530 0 1 0 1 0 VAT | vl | Vit Z VAT | VA1 | VA0 Z
X.21 0 1 1 1 0 VARERIRAL B IRAY Z VAT | VA1 | VA0 Z
V.35 1 0 0 1 0 V28 | V.28 | V.28 Z V28 | V.28 | V.28 Z
RS449/V.36 1 0 1 1 0 Vil | V.1 V.11 Z Va1 | V11 | VA0 VA
V.28/RS232 1 1 0 1 0 V28 | v.28 | V.28 Z V28 | V.28 | V.28 VA
No Cable 1 1 1 1 0 Z Z Z Z Z Z Z Z
Not Used (Default V.11) 0 0 0 1 1 Va1 | V.1 V.11 Z Va1 | V.1 Z V.10
RS530A 0 0 1 1 1 Va1 | V10 | V.11 Z V.10 | V.11 Z V.10
RS530 0 1 0 1 1 Vil | V.1 V.11 Z VA1 | V.1 Z V.10
X.21 0 1 1 1 1 Vil | V.1 V.11 Z VA1 | V.1 Z V.10
V.35 1 0 0 1 1 V28 | V.28 | V.28 Z V.28 | V.28 Z V.28
RS449/V.36 1 0 1 1 1 Vil | V.1 V.11 Z Va1 | V. Z V.10
V.28/RS232 1 1 0 1 1 V28 | v.28 | V.28 Z V.28 | V.28 Z V.28
No Cable 1 1 1 1 1 Z Z Z Z Z Z Z Z

0 Ly N



LTC 15644

SWITCHING TIM€E WAVEFORMS
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Figure 5. V.11, V.35 Driver Propagation Delays
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Figure 6. V.11, V.35 Receiver Propagation Delays
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1544 FO7

Figure 7. V.10, V.28 Driver Propagation Delays
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Figure 8. V.10, V.28 Receiver Propagation Delays
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LTC 1544

APPLICATIONS INFORMATION

Overview

The LTC1543/LTC1544 form the core of a complete soft-
ware-selectable DTE or DCE interface port that supports
the RS232, RS449, EIA530, EIA530-A, V.35, V.36 or X.21
protocols. Gable termination may be implemented using
the LTC1344A software-selectable cable termination chip
or by using existing discrete designs.
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A complete DCE-to-DTE interface operating in EIA530
mode is shown in Figure 9. The LTC1543 of each port is
used to generate the clock and data signals. The LTC1544
is used to generate the control signals along with LL (Local
Loop-back).The LTC1344A cable termination chip is used
only for the clock and data signals because they must
support V.35 cable termination. The control signals do not
need any external resistors.
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Figure 9. Complete Multiprotocol Interface in EIA530 Mode
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LTC 15644

APPLICATIONS INFORMATION

Mode Selection

The interface protocol is selected using the mode select
pins MO, M1 and M2 (see the Mode Selection table).

For example, if the port is configured as a V.35 interface,
the mode selection pins should be M2=1, M1=0, M0 = 0.
For the control signals, the drivers and receivers will
operatein V.28 (RS232) electrical mode. For the clock and
data signals, the drivers and receivers will operate in V.35
electrical mode. The DCE/DTE pin will configure the port
for DCE mode when high, and DTE when low.

The interface protocol may be selected simply by plug-
ging the appropriate interface cable into the connector.
The mode pins are routed to the connector and are left

LTC1344A

DTE M2 M1 MO (DATA)

unconnected (1) or wired to ground (0) in the cable as
shown in Figure 10.

The internal pull-up current sources will ensure a binary 1
when a pin is left unconnected and that the LTC1543/
LTC1544 and the LTC1344A enter the no-cable mode
when the cable is removed. In the no-cable mode the
LTC1543/LTC1544 supply current drops to less than
200pA and all LTC1543/LTC1544 driver outputs and
LTC1344A resistive terminations are forced into a high
impedance state.

The mode selection may also be accomplished by using
jumpers to connect the mode pins to ground or Vgg.

CABLE

22 |23 |24 1T\r
p CONNECTOR
(DATA) K
wo L1
LTc1543 W1 |12
me |3 NC
DCE/DTE 2 NG
LTC1544 J_
|14 =
DCE/DTE
13
M2
12
M1
11
MO
A
(DATA) [,

1544 F10

Figure 10: Single Port DCE V.35 Mode Selection in the Cable
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LTC 1544

APPLICATIONS INFORMATION

Cable Termination

Traditional implementations have included switching
resistors with expensive relays, or requiring the user to
change termination modules every time the interface
standard has changed. Custom cables have been used
with the termination in the cable head or separate termina-
tions are built on the board and a custom cable routes the
signals to the appropriate termination. Switching the
terminations with FETs is difficult because the FETs must
remain off even though the signal voltage is beyond the
supply voltage for the FET drivers or the power is off.

Using the LTC1344A along with the LTC1543/LTC1544
solves the cable termination switching problem. Via soft-
ware control, the LTC1344A provides termination for the
V.10 (RS423), V.11 (RS422), V.28 (RS232) and V.35
electrical protocols.

V.10 (RS423) Interface

Atypical V.10 unbalanced interface is shown in Figure 11.
AV.10 single-ended generator output A with ground C is
connected to a differential receiver with inputs A" con-
nected to A, and input C' connected to the signal return
ground C. Usually, no cable termination is required for
V.10 interfaces, but the receiver inputs must be compliant
with the impedance curve shown in Figure 12.

BALANCED
INTERCONNECTING
GENERATOR CABLE LOAD

|
CABLE

TERMINATION

| RECEIVER
I

%_

1544 F11

A A'

(o)

—0O0—0Q

(]

—0Q

3

Figure 11. Typical V.10 Interface

The V.10 receiver configuration in the LTC1544 is shown
in Figure 13. In V.10 mode switch S3 inside the LTC1544
isturned off.The noninverting input s disconnected inside
the LTC1544 receiver and connected to ground. The cable
termination is then the 30k input impedance to ground of
the LTC1544 V.10 receiver.

—— 3.25mA

-10v -3V

\ \ Vz

— 1544 F12

-3.25mA —

Figure 12. V.10 Receiver Input Impedance

LTC1544

RECEIVER

1544 F13

Figure 13. V.10 Receiver Configuration
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LTC 15644

APPLICATIONS INFORMATION

V.11 (RS422) Interface

Atypical V.11 balanced interface is shown in Figure 14. A
V.11 differential generator with outputs A and B with
ground C is connected to a differential receiver with
groundC',inputs A" connectedto A, B' connected to B. The
V.11 interface has a differential termination at the receiver
end that has a minimum value of 100Q. The termination
resistor is optional in the V.11 specification, but for the
highspeed clockand datalines, the terminationis required
to prevent reflections from corrupting the data. The
receiver inputs must also be compliant with the imped-
ance curve shown in Figure 12.

In V.11 mode, all switches are off except S1 inside the
LTC1344A which connects a 103Q differential termina-
tion impedance to the cable as shown in Figure 15.

BALANCED
INTERCONNECTING
CABLE LOAD

CABLE

TERMINATION

GENERATOR

RECEIVER

i |

100Q
. MIN
B

c

Q

1544 F14

o0—0

LTC1543
LTC1544

© | 2

LTC1344A

RECEIVER

1544 F15

Figure 15. V.11 Receiver Configuration

V.28 (RS232) Interface

Atypical V.28 unbalanced interface is shown in Figure 16.
A V.28 single-ended generator output A with ground C is
connected to a single-ended receiver with input A" con-
nected to A, ground C' connected via the signal return
ground C.

In V.28 mode all switches are off except S3 inside the
LTC1543/LTC1544 which connects a 6k (R8) impedance
to ground in parallel with 20k (R5) plus 10k (R6) for a
combined impedance of 5k as shown in Figure 17. The
noninverting input is disconnected inside the LTC1543/
LTC1544 receiver and connected to a TTL level reference
voltage for a 1.4V receiver trip point.

BALANCED
INTERCONNECTING
CABLE LOAD

CABLE
TERMINATION

,_ GENERATOR |

IS

| RECEIVER
!

%_

1544 F16

A A

Q

—0O0——Q

(]

—0

3!

Figure 16. Typical V.28 Interface

(o,
LA LTC1543
o LTC1344A hg O LTC1544
ismsg gk 20K
>
:;?gk RECEIVER
S1 s3 >
R3 |
S2_ 1240
O\
R2 > R7
R4 %1 .
S51.5Q . 20k 0
Av
ot I
. GND
c
(@,

1544 F17

Figure 17. V.28 Receiver Configuration
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LTC 1544

APPLICATIONS INFORMATION
V.35 Interface

Atypical V.35 balanced interface is shown in Figure 18. A
V.35 differential generator with outputs A and B with
ground C is connected to a differential receiver with
groundC',inputs A’ connected to A, B' connected to B. The
V.35 interface requires a T or delta network termination at
the receiver end and the generator end. The receiver
differential impedance measured at the connector must be

BALANCED

100Q £10Q, and the impedance between shorted termi-
nals (A" and B') and ground C' must be 150Q +15Q.

InV.35mode, both switches S1and S2 inside the LTC1344A
are on, connecting the T network impedance as shown in
Figure 19. The switch in the LTC1543 is off. The 30k input
impedance of the receiver is placed in parallel with the T
network termination, but does not affect the overall input
impedance significantly.

INTERCONNECTING
GENERATOR CABLE LOAD
CABLE
TERMINATION ‘RECEIVER
AI\ I\A‘ P
500 500
125Q 125Q
50Q 50Q
B~ LB
| | ¢
c
L0 o
1544 F18
Figure 18. Typical V.35 Interface
A
o
LTC1543
RECEIVER
B
o
CI GND 1544 F19
o

Figure 19. V.35 Receiver Configuration
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LTC 15644

APPLICATIONS INFORMATION

The generator differential impedance must be 50Q to
150Q and the impedance between shorted terminals (A
and B) and ground C must be 150Q +15Q. For the
generatortermination, switches S1and S2 are both onand
the top side of the center resistor is brought out to a pin so
it can be bypassed with an external capacitor to reduce
common mode noise as shown in Figure 20.

O
LTC1344A > 5150
s1
V.35 DRIVER $2 N
1240 ON
51.50
: 20
—L_ci
100pF
\ £o

1544 F20

Figure 20. V.35 Driver Using the LTC1344A

Any mismatch in the driver rise and fall times or skew in
the driver propagation delays will force current through
the center termination resistor to ground, causing a high
frequency common mode spike on the A and B terminals.
The common mode spike can cause EMI problems thatare
reduced by capacitor C1 which shunts much of the com-
mon mode energy to ground rather than down the cable.

No-Cable Mode

The no-cable mode (M0 =M1=M2=1) s intended for the
case when the cable is disconnected from the connector.
The charge pump, bias circuitry, drivers and receivers are
turned off, the driver outputs are forced into a high
impedance state, and the supply current dropsto less than
200pA.

Charge Pump

The LTC1543 uses an internal capacitive charge pump to
generate Vpp and Vgg as shown in Figure 21. A voltage
doubler generates about 8V on Vpp and a voltage inverter
generates about—7.5V for Vgg. Four 1pF surface mounted
tantalum or ceramic capacitors are required for G1, G2, C3
and C4. The Vgg capacitor C5 should be a minimum of
3.3uF. All capacitors are 16V and should be placed as close
as possible to the LTC1543 to reduce EMI.

3 28
v, c2*
I c3 o0 1 c
1uF 1uF
I J__Z o o 12— T
- 1 LTC1543
B L P 26
e Ve 5
3.3uF
+
5VT4 Vee GND 25
c4
T

- = tsurn

Figure 21. Charge Pump

Receiver Fail-Safe

All LTG1543/LTC1544 receivers feature fail-safe opera-
tion in all modes. If the receiver inputs are left floating or
shorted together by a termination resistor, the receiver
output will always be forced to a logic high.

DTE vs DCE Operation

The DCE/DTE pin acts as an enable for Driver 3/Receiver
1in the LTC1543, and Driver 3/Receiver 1 and Driver 4/
Receiver4inthe LTC1544.The INVERT pininthe LTC1544
allows the Driver 4/Receiver 4 enable to be high or low true
polarity.

LY NER
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LTC 1544

APPLICATIONS INFORMATION

The LTG1543/LTC1544 can be configured for either DTE
or DCE operation in one of two ways: a dedicated DTE or
DCE port with a connector of appropriate gender or a port
with one connector that can be configured for DTE or DCE
operation by rerouting the signalstothe LTG1543/LTC1544
using a dedicated DTE cable or dedicated DCE cable.

A dedicated DTE port using a DB-25 male connector is
showninFigure 22. The interface mode is selected by logic
outputs from the controller or from jumpers to either Vg
or GND on the mode select pins. A dedicated DCE port
using a DB-25 female connector is shown in Figure 23.

A port with one DB-25 connector, but can be configured
for either DTE or DCE operation is shown in Figure 24. The
configuration requires separate cables for proper signal
routing in DTE or DCE operation. For example, in DTE
mode, the TXD signal is routed to Pins 2 and 14 via Driver
1in the LTC1543. In DCE mode, Driver 1 now routes the
RXD signal to Pins 2 and 14.

Multiprotocol Interface with RL, LL, TM and a DB-25
Connector

Ifthe RL, LLand TM signals areimplemented, there are not
enough drivers and receivers available in the LTC1543/
LTC1544. In Figure 25, the required control signals are
handled by the LTC1544 but the clock/data signals use the
LTC1343. The LTGC1343 has an additional single-ended
driver/receiver pair that can handle two more optional
control signals such as TM and LL.

Cable-Selectable Multiprotocol Interface

A cable-selectable multiprotocol DTE/DCE interface is
shown in Figure 26. The select lines M0, M1 and DCE/DTE
are brought out to the connector. The mode is selected by
the cable by wiring MO (connector Pin 18) and M1 (con-
nector Pin 21) and DCE/DTE (connector Pin 25) to ground
(connector Pin 7) or letting them float. If MO, M1 or DCE/
DTE is floating, internal pull-up current sources will pull
the signals to Vgc. The select bit M2 is hard wired to V(.
When the cable is pulled out, the interface will go into the
no-cable mode.

Compliance Testing

A European standard EN 45001 test report is available for
the LTC1543/LTC1544/LTC1344A chipset. A copy of the
test report is available from LTC or TUV Telecom Services
Inc. (formerly Detecon Inc.)

The title of the report is:
Test Report No. NET2/102201/97.
The address of TUV Telecom Services Inc. is:

TUV Telecom Services Inc.
Type Approval Division

1775 Old Highway 8, Ste 107
St. Paul, MN 55112 USA

Tel. +1 (612) 639-0775

Fax. +1 (612) 639-0873
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TYPICAL APPLICATIONS
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Figure 22. Controller-Selectable Multiprotocol DTE Port with DB-25 Connector
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TYPICAL APPLICATIONS
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Figure 23. Controller-Selectable DCE Port with DB-25 Connector
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TYPICAL APPLICATIONS © o o
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Figure 24. Gontroller-Selectable Multiprotocol DTE/DCE Port with DB-25 Connector
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Figure 25. Controller-Selectable Multiprotocol DTE/DCE Port with RL, LL, TM and DB-25 Connector
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TYPICAL APPLICATIONS

c6 C7 C8
100pF 100pF 100pF
£ I T =+
|3 8 |11 |12 |13
LTC1344A
Vee
5V
L2 Iy CAToH &
: S v A A / ]
° 1uF —
I o3 | —I—CZ = 6—1 6—1 4 -
1 27 T WF
LT oL | | crmmee 125 R 23N |5
1uF == PUMP <L c4 L cio 333333 25553 3 Bazeg
4 5 % 3.3uF T 1WF SITTTT ST e ===
e nd = 5[4 6 [7 [o [0 [16]15]18[17]19]20 22|23 2
1uF LTC1543 = v, DTE DCE
24 (o 9
DTE_TXD/DGE_RXD - S ES POA - ROR
- - 23 Y o8 muB
22 24
6 SCTEA RXCA
DTE_SCTE/DCE_RXC D2 21 11
SCTEB  RXCB
1 1ns E
8 20 Blixca  TxcA
DTE_TXC/DCE_TXC R1 19 12
} TXCB  TXCB
18 17
o RXCA  SCTEA
DTE_RXC/DCE_SCTE S 4 17 9
— y
10 P RXDA  TXDA
DTE_RXD/DCE_TXD R3 15 16
11 RXDB  TXDB
m MO 7
SG
M1
13 L]
Ne—M2 T sHiewo
I— DCE/DTE |
DB-25
CONNECTOR
ot0 == | co |Vee " sl
WL —wr Ly v 21| DOFOTE
= = 5] ¢ EElo7 —L_cn1 M1
Voo GND—— — 1WF 18 o
s \$ % = - 4 rrsa crsA
D1
DTE_RTS/DCE_CTS o 25 Plrrse  crsB
4 > 2 21 5RA DSRA
DTE_DTR/DCE_DSR b 23 23 DTRB  DSRB
5
D3
LTC1544 » o
6 o DCDA  DCDA
DTE_DCD/DCE_DCD 4 21 10
N " 5] bcoB  DCoB
7 o DSRA  DTRA
DTE_DSR/DCE_DTR 4 19 22
N\ S| oske DTS
18
gl P CTSA  RTSA
DTE_CTS/DCE_RT: R3
_CTS/DCE_RTS 17 Blcrse  miss

CABLE WIRING FOR MODE SELECTION  CABLE WIRING FOR

2y

MODE PIN18 | PIN21 _ DTE/DCE SELECTION
= V.35 PIN7 PIN7 MODE | PIN25
2| MO RS449,V36|  NC PIN7 DTE PIN7
| RS252 PIN7 NC DCE NG
e [ "

I_ DCE/DTE INVERT f— NC

Figure 26. Cable-Selectable Multiprotocol DTE/DCE Port with DB-25 Connector

1544 F26

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
‘ ' However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-
TECHNOLOGY tation that the interconnection of its circuits as described herein will notinfringe on existing patent rights.
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LTC 1544

PACKAGE DESCRIPTION

Dimensions in inches (millimeters) unless otherwise noted.

G Package
28-Lead Plastic SSOP (0.209)
(LTC DWG # 05-08-1640)

(0.205-0.212)

N T

055-0.95 _ P T
(0.022-0.037)

NOTE: DIMENSIONS ARE IN MILLIMETERS
*DIMENSIONS DO NOT INCLUDE MOLD FLASH. MOLD FLASH

SHALL NOT EXCEED 0.152mm (0.006") PER SIDE

**DIMENSIONS DO NOT INCLUDE INTERLEAD FLASH. INTERLEAD
FLASH SHALL NOT EXCEED 0.254mm (0.010") PER SIDE

5.20-538**

A
0.13-0.22
(0.005 - 0.009)

10.07 - 10.33*

N

(0.397 - 0.407)
8 27 26 25 24 23 22 21 20 19 18 17 16 15

il il
7.65-7.90
(0.301-0.311)
HHHHHHEHHHHHHE v
12345678 91011121314
1.73-1.99
(0.068 - 0.078)
______________L,
c 0.05-0.21
025-038 _ || (0.002 - 0.008)

(0.010-0.015)

(G28 SSOP 1098

RELATED PARTS

PART NUMBER DESCRIPTION COMMENTS

LTC1321 Dual RS232/RS485 Transceiver Two RS232 Driver/Receiver Pairs or Two RS485 Driver/Receiver Pairs
LTC1334 Single 5V RS232/RS485 Multiprotocol Transceiver Two RS232 Driver/Receiver or Four RS232 Driver/Receiver Pairs
LTC1343 Software-Selectable Multiprotocol Transceiver 4-Driver/4-Receiver for Data and Clock Signals

LTC1344A Software-Selectable Cable Terminator Perfect for Terminating the LTC1543

LTC1345 Single Supply V.35 Transceiver 3-Driver/3-Receiver for Data and Clock Signals

LTC1346A Dual Supply V.35 Transceiver 3-Driver/3-Receiver for Data and Clock Signals

LTC1543 Software-Selectable Multiprotocol Transceiver Companion to LTC1544 for Data and Clock Signals

LTC1546 Multiprotocol Transceiver with Termination Companion to LTC1544 for Data and Clock Signals

Linear Technology Corporation

1630 McCarthy Blvd., Milpitas, CA 95035-7417
(408)432-1900- FAX: (408) 434-0507 - www.linear-tech.com

sn1544 1544fas LT/TP 0100 2K REV A « PRINTED IN USA

LY LN

O LINEAR TECHNOLOGY CORPORATION 1998
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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