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Single Chip V.35 Transceiver

GENERAL DESCRIPTION

XR-T3590 is a single chip device which contains three
V.35 receivers and transmitters. This device by itself
is sufficient to implement all the data and clock signals
required for a V.35 interface. For the handshaking
signals, separate RS-232 transceivers are necessary.

This device supports multiple modes of operation
including DCE and DTE. Diagnostic loopbacks are
supported both in the DCE and DTE modes. To
accommodate diagnostics in both direction, a mir-
rored loopback is implemented. It needs to be men-
tioned that both clock and data paths are looped back
during the diagnostics mode. This feature can be
invoked by applying appropriate patterns to SEL lines.
(See Table 1) For power management flexibility, all of
the drivers and receivers can be placed in a shut
down mode. For applications where only receivers
are required, all the drivers can be disabled and vice
versa. During disable mode the output drivers are
placed in Hi-Z state.

The differential V.35 output drivers of this device are
implemented using a current mode type design. This
minimizes the number of external resistors required.
Due to low voltage swing required in the current mode
of operation, the emission in a typical V.35 interface
using this device is minimized. Each transmitter and
receiver would require an external resistor network
consisting of 3 resistors for termination. This device
does not require any large capacitors in addition to
two 0.1 uF decoupling caps needed across the power
supplies. In order to reduce the number of external
components, resistor network can be used to realize
both the driver and receiver termination.

ABSOLUTE MAXIMUM RATINGS
-65°C to +150°C

-40°C to +85°C
+-7V

Storage Temperature
Operating Temperature
Supply Voltage
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FEATURES

* Single device provides three receivers and transmit-
ters fully compliant with electrical specification of
V.35 interface (receiver differential inputs are V.11
compliant)

* Supports all V.35 clock and data signals in DTE
and DCE modes of operation

 Transmitters are short circuit protected

» Supports a maximum data rate of 10 MBPS up to
100 meters

* Full compliance with CCITT V.35 specification

 Supports mirrored diagnostic loopbacks in DTE and
DCE modes of operation

* Allows disabling all receivers, or all drivers, or all
receivers and drivers

« During the disable mode the outputs are placed in
Hi-Z state

* Maximum power dissipation 540 mW (All active
mode)

» Maximum power consumption 600 mW (All drivers
loaded)

* Current consumption during shut down mode is less
than 300 pA

APPLICATIONS

Bridges and Routers
Modems

Digital Service Units (DSUSs)
Multiplexers

HDSL and ADSL equipment
Inverse Multiplexers
Workstations

ORDERING INFORMATION

Part Number Package Operating Temperature
XR-T3590IP PDIP -40°C to +85°C
XR-T3590ID SOIC -40°C to +85°C
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XR-T3590 Block Diagram
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Vee [T —/ [ 24] To1+
Vee [ 2 ] 23] TO1-
eno[ 3] XR-T3590IP [22] To2+
i1 [4] 21] TO2-
2[5 [20] TO3+
T3 [6 ] [19] To3-
seL1 [ 7] 18] RI3+
sEL2 [ 8] [17] RI3-
RO3[ 9 16] Ri2+
rRo2 [10 [ 15] Ri2-
rRo1[11 [ 14] Rri1+
SELo [12 [ 13] Ri1-

24 Pin Dual In Line Package

vee (]| O [24] TO1+
Vee [ 2] 23] TO1-
ove B3|y r35001p |HEE 0%
Ti [21] TO2-
TI2 [ 5] [20] TO3+
T3 61 TO3-
SEL1 [ 18] RI3+
SEL2 [17] Rri3-
rRO3 [o 1] [16] RI2+
RO2 [ TT15] RI2-
RO1 [11]] [ 14| RI2+
SELO [121] [ T13] RI1-

24 Pin SOIC Package

XR-T3590 Pin Assignments
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PIN DESCRIPTION

PIN# SYMBOL TYPE SIGNAL DESCRIPTION
1 Vce - - +5 V (+/-0.25 V).
2 VEE - - -5V (+/-0.25 V).
3 GND - - GROUND.
4 TI1 | TTL TRANSMITTER 1 INPUT.
5 TI2 | TTL TRANSMITTER 2 INPUT.
6 TI3 | TTL TRANSMITTER 3 INPUT.
7 SEL1 | TTL MODE SELECT 1. (see table 1 for details)
8 SEL2 | TTL MODE SELECT 2. (see table 1 for details)
9 RO3 0] TTL RECEIVER 3 OUTPUT.
10 RO2 0] TTL RECEIVER 2 OUTPUT.
11 RO1 0] TTL RECEIVER 1 OUTPUT.
12 SELO | TTL MODE SELECT 0. (see table 1 for details)
13 RI1- | V.35 RECEIVER 1 NEGATIVE INPUT.
14 RI1+ | V.35 RECEIVER 1 POSITIVE INPUT.
15 RI2- | V.35 RECEIVER 2 NEGATIVE INPUT.
16 RI2+ | V.35 RECEIVER 2 POSITIVE INPUT.
17 RI3- | V.35 RECEIVER 3 NEGATIVE INPUT.
18 RI3+ | V.35 RECEIVER 3 POSITIVE INPUT.
19 TO3- 0] V.35 TRANSMITTER 3 NEGATIVE OUTPUT.
20 TO3+ 0] V.35 TRANSMITTER 3 POSITIVE OUTPUT.
21 TO2- 0] V.35 TRANSMITTER 2 NEGATIVE OUTPUT.
22 TO2+ 0] V.35 TRANSMITTER 2 POSITIVE OUTPUT.
23 TO1- 0] V.35 TRANSMITTER 1 NEGATIVE OUTPUT.
24 TOl+ 0] V.35 TRANSMITTER 1 POSITIVE OUTPUT.
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DC ELECTRICAL CHARACTERISTICS
Vcc = +5.0V +/-5%, VEE=-5.0V +/-5%, TA = 25°C, (Note 1), driver and receiver are enabled unless otherwise specified. (See Figure 1)

SYMBOL PARAMETER MIN TYP MAX UNIT CONDITIONS
|Vop| Transmitter Differential 0.44 0.55 0.66 \Y -4V<VOS<+4V
Output Voltage
Voc Transmitter Common-Mode -0.3 0 +0.3 \Y Vos =0V
Output Voltage
loH Transmitter Output High Current -12.6 -11 9.4 mA
loL Transmitter Output Low Current 9.4 11 12.6 mA
loz Transmitter Output Leakage Current +1 +100 HA vtot = +5V VTo- = +5V

While driver disabled

Ro Transmitter Output Impedance 50 KQ
VTH Differential Receiver Input 150 mV F=10 Mbps
Threshold Voltage
VHYST Receiver Input Hysterisis 30 mV Vos = 0V
1N Receiver Input Current +0.4 mA -5V<VRI+, VRI-<5V
RiN Receiver Input Impedance Differential 35 KQ -5V<VRI+, VRI-<5V
VoH Receiver Output High Voltage 3 45 \% loH=-4mA
VoL Receiver Output Low Voltage 0.4 0.8 \% loL=4mA
losc Receiver Output Short-Circuit Current 13 mA 0<Vo<Vcc
lozr Receiver Three-State Output Current +10 HA Receiver Dlsabled

0<Vo<Vcc

VIH Logic Input High Voltage 2 \% TIn, SEL2-0

ViL Logic Input Low Voltage 0.8 \% TIn, SEL2-0

IiN Logic Input Current +2.5 +10 HA TIn, SEL2-0

Icc Vcc Supply Current 36 50 mA All On, Loaded, F=10Mbps
250 HA All Off

IEE VEE Supply Current -38 -50 mA All On
-180 HA All Off

Note 1: All currents flowing into the device pins are marked positive.
All current flowing out of the device pins are marked negative.

Note 2: Bold face parameters are covered by production test. Italicized parameters are guaranteed over full operating
temperature range.
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AC Electrical Characteristics
Vcce = +5.0V +/-5%, VEE = -5.0V +/-5%, TA = 25°C, driver and receiver are enabled unless otherwise specified.

SYMBOL PARAMETER MIN TYP MAX UNIT CONDITIONS
TR, TF Transmitter Rise or Fall Time 5 30 ns Vos=0V
TTPLH Transmitter Input to Output 25 40 ns Vos=0V

Propagation Delay

TTPHL Transmitter Input to Output 27 40 ns Vos=0V
Propagation Delay

Toskew Transmitter Output to Output Skew 3 ns Vos=0V

TRPLH Receiver Input to Output 37 50 ns Vos=0V
Propagation Delay (rising)

TRPHL Receiver Input to Output 35 50 ns Vos=0V
Propagation Delay (falling)

Tiskew Differential Receiver Skew 2 ns Vos=0V
(TRPLH - TRPHL)

TzL Receiver Enable to Output Low 34 ns
TzH Receiver Enable to Output High 37 ns
Tz Receiver Disable from Output Low 55 ns
THz Receiver Disable from Output High 57 ns

Note 1: All currents flowing into the device pins are marked positive.
All current flowing out of the device pins are marked negative.

Note 2: Bold face parameters are covered by production test. Italicized parameters are guaranteed over full operating
temperature range.
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Table 1. FUNCTION TABLE

SEL2 SEL1 SELO DRIVERS RECEIVERS DESCRIPTION
ON ON
0 0 0 - - All off
0 0 1 - 1,2,3 All receivers on
0 1 0 1,2,3 1,2 DCE mode
0 1 1 1,23 1,2 DCE mode with mirrored loopback
1 0 0 1,2 1,2,3 DTE mode
1 0 1 1,2 1,2,3 DTE mode with mirrored loopback
1 1 0 1,2,3 1,2,3 All on
1 1 1 1,23 - All drivers on
Note: The driver and receiver outputs which are not on, are placed in Hi-Z state.
SOURCE INPUT
TERMINATION TERMINATION
TO+ [ 50Q Vos 50Q |RI+
TI 125Q 125Q
Vob - @ RO
P - !
T TO- l 50Q 500 RI-
F=Data Rate

Voc=(V1o++V70-)/2

Figure 1. XR-T3590 Test Circuit
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3V
f=1MHz: tr<= 10ns: ti<= 10ns
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Voirr= (VTOH+) - (VTO-)
(TO+)-(TO-)
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TO - v v
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Figure 2. V.35 Transmitter Propagation Delays

VI
f=1MHz: tr<= 10ns: tf<= 10ns
RI+) - (RI- ov oV
R+ - R INPUT
-VI
TrPLH | TrPHL
Vo

OUTPUT
RO A/ 1.5V
V4

Figure 3. V.35 Receiver Propagation Delays
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Cable Termination

XR-T3590

For proper operation, the differential inputs and outputs of the XR-T3590 must be properly terminated. This is
a requirement to assure full adherence to V.35 electrical signal specifications. The following diagram is a pro-
posed termination configuration:

Note:

SOURCE
TERMINATION

INPUT
TERMINATION

_h?

50Q 50Q
125Q 125Q
50Q 50Q

Figure 4. Proposed source and input terminations

5% resistors can be used. Furthermore appropriate resistor networks can be used as well.

In order to implement the terminations proposed above, standard 1/8 W surface mount or through hole

XR-T3590 XR-T3590
SCC (DTE MODE) (DCE MODE)
24 |
RXD 11 4 RXD
RX1 TX1
13000 &, <J
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Figure 5. Typical V.35 clock and data configuration
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XR-T3590 XR-T3590
scc (DTE MODE) D (DCE MODE) sce
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| -}oooooo{l
Figure 6. Typical V.35 configuration during DCE mirrored loopback
XR-T3590 XR-T3590
SCC (DTE MODE) (DCE MODE) SccC
24 |
RXD |11 Q . ...... @4 RXD
23
14
TXD 4 11 TXD
> -}oooooo{l j
RXC
16 22
RXC 10 5 RXC
szo_ls ...... L <
20
TXC |9 RX3 . OO L, <o 6| _TxC
o_
TXCE 16
TXCE |5 10| TXCE
{ﬁﬂ -}oooooo{l j

Figure 7. Typical V.35 configuration during DTE mirrored loopback
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24 LEAD PLASTIC DUAL-IN-LINE
(600 MIL PDIP)

coRCHES 1 L MIHMEYRRS
SYMEOL hligs MAX MEN HAX
A 9.160 tasd aln <
A 0SS &.ora .35 T3
A, CIRE D55 3.13 1.35
B caf4_ 0.024 036 853
13 G.936  o.bm 0.56 r
N 0905 n.Brs 0.4 .0
0 1150 3.25€ 292: 3277
E 0507 0.025 1520 s
B C.A6% _ O.5/G 1202 1373
® 0.12235Q 2.54 B5C
RN v,0D 0.7iG L.t 17.7¢
y 15 _5.266 232 5.00
n it 19" M LA¢
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24 LEAD SMALL OUTLINE
(300 MIL JEDEC SOIC)

REABEHARIRES

XR-T3590
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Notes
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Notes
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NOTICE

EXAR Corporation reserves the right to make changes to the products contained in this publication in order to improve design,
performance or reliability. EXAR Corporation assumes no responsibility for the use of any circuits described herein, conveys no
license under any patent or other right, and makes no representation that the circuits are free of patent infringement. Charts and
schedules contained herein are only for illustration purposes and may vary depending upon a user's specific application. While the
information in this publication has been carefully checked; no responsibility, however, is assumed for inaccuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the failure or malfunction
of the product can reasonably be expected to cause failure of the life support system or to significantly affect its safety or effec-
tiveness. Products are not authorized for use in such applications unless EXAR Corporation receives, in writing, assurances to its
satisfaction that: (a) the risk of injury or damage has been minimized; (b) the user assumes all such risks; (c) potential liability of
EXAR Corporation is adequately protected under the circumstances.

Copyright 1995 EXAR Corporation
Data Sheet March 1996
Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited.
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