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XR33152/56/58

+60V Fault Tolerant 3.0V to 5.5V
TIA-485/T1A-422 Transceivers

Description

The XR33152, XR33156 and XR33158 family of high performance
TIA-485/TIA-422 devices are designed for improved performance
in noisy industrial environments and increased tolerance to system
faults.

The analog bus pins can withstand direct shorts up to +60V and are
protected against ESD events up to +15kV HBM. An extended +25V
common mode operating range allows for more reliable operation in
noisy environments.

The receivers include full fail-safe circuitry, guaranteeing a logic
high receiver output when the receiver inputs are open, shorted
or undriven. The XR33152 receiver input impedance is at least
120kQ (1/10 unit load), allowing more than 320 devices on the bus.
The XR33156/58 receiver input impedance is at least 30kQ (1/2.5
unit load), allowing more than 80 devices on the bus.

The drivers are protected by short circuit detection as well as thermal
shutdown and maintain high impedance in shutdown or when powered
off. The XR33152 driver is slew limited for reduced EMI and error-free
communication over long or unterminated data cables.

The XR33152/56/58 family of high performance TIA-485/TIA-422
devices are designed for improved performance in noisy industrial
environments and increased tolerance to system faults.

The devices with DE and RE pins include hot swap circuitry to prevent
false transitions on the bus during power up or live insertion and can
enter a 1nA low current shutdown mode for extreme power savings.

Typical Application

FAULT TOLERANT UP TO 60V

5V /
T /" 60V POWER BUS

FEATURES

3.0V to 5.5V operation

+60V fault tolerance on analog bus pins
Extended +25V common mode operation
Robust ESD protection:

o +15kV HBM (bus pins)

o + 4kV HBM (non-bus pins)

1.65V to 5.5V logic Interface VL pin
(full-duplex package option)

Invert control to correct for reversed

bus pins

Enhanced receiver fail-safe protection for
open, shorted or terminated but idle

data lines

Hot swap glitch protection on DE and
RE pins

Driver short-circuit current limit and
thermal shutdown for overload protection
Reduced unit loads allows up to 320
devices on bus

Industry standard 8 and 14-pin

NSOIC packages

-40°C to 85°C ambient operating
temperature range

APPLICATIONS

Industrial control networks

HVAC networks

Building and process automation
Remote utility meter reading

Energy monitoring and control

Long or unterminated transmission lines
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Figure 1. Typical Application
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XR33152/56/58

Absolute Maximum Ratings

These are stress ratings only and functional operation of the device at these ratings or any other above those indicated
in the operation sections to the specifications below is not implied. Exposure to absolute maximum rating conditions for
extended periods of time may affect reliability and cause permanent damage to the device.

Vee

-0.3V to 7.0V

Vi

Vi <Vce

Input voltage at control and driver input (DE, DI and INV) XR33152/58

-0.3V to (Vg + 0.3V)

Receiver output voltage (RO) XR33152/58

-0.3V to (Vgc + 0.3V)

Input voltage at control (RE) XR33156

-0.3V to (VL + 0.3V)

Input voltage at control and driver input (DE, DI, Rjnv, Dinv, and INV)
XR33156

-0.3V to 7.0V

Receiver output voltage (RO) XR33156

-0.3V to (VL + 0.3V)

Driver output voltage (A, B, Y and Z) +60V
Receiver input voltage (A and B, half or full duplex) +60V
Transient voltage pulse, through 100Q (Figure 7) +100V
Driver output current +250mA

Storage temperature range

-65°C to 150°C

Lead temperature (soldering, 10s)

300°C

Package power dissipation
8-pin NSOIC 0 p = 128.4°C/W
14-pin NSOIC 6,4 = 86°C/W

Maximum junction temperature = 150°C

CAUTION:

ESD-sensitive (electrostatic discharge) device. Permanent damage may occur on unconnected devices subject to high energy electrostatic fields. Unused devices must be
stored in conductive foam or shunts. Personnel should be properly grounded prior to handling this device. The protective foam should be discharged to the destination socket

before devices are removed.
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XR33152/56/58

Pin Configuration

Ro |I
INV [2]
De Iz
D Iz

8] Vee

7] B/Z
6] A/Y
5] GND

Pin Functions

Half Duplex  Full Duplex

Riny [1] 14] Ve
RO [2] 3] vt
RE [3] 12] A
DE [4] 11] B
DI [5 10] Z
GND [ 6] 9] v

GND [7] (8] Diny

XR33152 XR33156 . . .
Pin Name Type Pin Function
XR33158
Pin Number
Receiver invert control (active high). When enabled, the polarity of the receiver bus
) 1 R In pins (A & B) is reversed: A = inverting and B = non-inverting. When disabled, the
INV receiver bus pins (A & B) operate normally: A = non-inverting and B = inverting.
The Rjnv pin has a 150KQ pull-down resistor.
Receiver output, when RE is low and if (A-B) = 200mV, RO is high. If (A-B) < -200mV,
1 2 RO Out RO is low If inputs are left floating, shorted together or terminated and undriven for
more than 2ps the output is high.
Driver and receiver invert control (active high). When enabled, the polarity of the driver
2 ) INV In input and receiver input bus pins is inverted. When disabled, the driver input and
receiver inputs operate normally: A = non-inverting and B = inverting. The INV pin has
a 150kQ pull-down resistor.
o Receiver output enable (hot swap). When RE is low, RO is enabled. When RE is high,
- 3 RE In RO is high impedance. RE should be high and DE should be low to enter
shutdown mode.
Driver output enable (hot swap). When DE is high, outputs are enabled. When DE is
3 4 DE In low, outputs are high impedance. DE should be low and RE should be high to enter
shutdown mode.
Driver input. With DE high, a low level on DI forces non-inverting output low and
4 5 DI In inverting output high. Similarly, a high level on DI forces non-inverting output high and
inverting output low.
5 6,7 GND Power Ground.
6 - AY /6] Non-inverting receiver input and non-Inverting driver output.
7 - B/Z /10 Inverting receiver input and Inverting driver output.
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XR33152/56/58

Pin Functions

Half Duplex  Full Duplex

XR33152 XR33156 . . .
Pin Name Pin Function
XR33158
Pin Number
8 14 Vee Power 3.0V to 5.5V power supply input bypass to ground with 0.1uF capacitor.
- 12 A In Non inverting receiver input.
- 11 B In Inverting receiver input.
- 9 Y Out Non-inverting driver output.
- 10 z Out Inverting driver output.
Driver invert control (active high). When enabled, the polarity of the driver input pin is
) 8 D In inverted causing the driver output (Y & Z) polarities to be inverted. When disabled, the
INV driver bus pins (Y & Z) operate normally: Y = non-inverting and Z = inverting. The Dyny
pin has a 150kQ pull-down resistor.
- 13 " Power Logic interface power supply.
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XR33152/56/58

Pin Functions
XR33156 (Full Duplex - 14 Pins)

XR33156 (Full Duplex - 14 Pins)

XR33152 and XR33158 (Half Duplex - 8 Pins)

Inputs Outputs Inputs Output
Dinv RE DE DI Y z Rinv RE DE Va-Vp RO
0 X 1 1 1 0 0 0 X >200mV 1
0 X 1 0 0 1 0 0 X <-200mV 0
1 X 1 1 0 1 0 0 X Open/shorted 1
1 X 1 0 1 0 1 0 X >200mV 0
X 0 0 X High-Z 1 0 X <-200mV 1
X 1 0 X High-Z (shutdown) 1 0 X Open/shorted 1
X 1 1 X High-Z
X 1 0 X High-Z (shutdown)

XR33152 and XR33158 (Half Duplex - 8 Pins)

Inputs Outputs Inputs Output
INV DE DI AY B/Zz INV DE Va-Vp RO

0 1 1 1 0 0 0 >200mV 1
0 1 0 0 1 0 0 <-200mV 0
1 1 1 0 1 1 0 Open/shorted 1
1 1 0 1 0 1 0 > +200mV 0
X 0 X High-Z 1 0 <-200mV 1

1 0 Open/shorted 1
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XR33152/56/58

Electrical Characteristics
Unless otherwise noted: Vgg = 3.0V to 5.5V, Ta = TN 10 Tyax. Typical values are at Vg = 5.0V, T = 25°C.

Parameter Conditions
Driver DC Characteristics
Vce Supply voltage range 3.0 5.5 \Y
1 I/0 logic supply voltage range VL < Vee 1.65 5.5 \
RL = 100Q (T1A-422), Figure 4 2 Vee \Y
Differential driver output, B : .
Vob 4.5V < Vg < 5.5V R = 54Q (TIA-485), Figure 4 1.5 Vee \Y
-25V < Vg < 25V, Figure 5 1.5 Vee \Y
Voo Differential driver output, RL = 1000 (TIA-422), Figure 4 0.85 Vee v
3.0V<Vec <4.5V Ry = 540 (TIA-485), Figure 4 0.65 Veo v
Change in magnitude of
AVop differential output voltage, Note 1 0.2 v
Y Driver common-mode output RL =100Q (TIA-422) or 1 3 Y
cM voltage (steady state) RL = 540 (TIA-485), Figure 4
Change in magnitude of common-mode
AVem output voltage, Note 1 0.2 v
Vin Logic high input thresholds Vee = 3.3V, for XR33152/58 2.0 v
(DI, DE and INV) Ve = 5.0V, for XR33152/58 2.4 v
Logic low input thresholds
Vi (DI, DE and INV) For XR33152/58 0.8 \
Logic high input thresholds
Vi (DI, DE, RE, Dy and Riyy) VL < Vg, for XR33156 (2/3)VL \
Logic low input thresholds
ViL (DI, DE, RE, Djyy and Riny) VL < V¢, for XR33156 (1/3)VL Vv
Input hysteresis
Vhvs (DI, DE, RE, Dy, Riny and INV) 100 mv
o == 0V < V|N < Vg, for XR33152/58
Logic input current (DI, DE and RE) AfteIerirst t(?gnsition Note 2 +1 pA
Logic input current (INV) ViN = Ve = 5.5V, for XR33152/58 25 33 55 pA
N
o == 0V < V)N = VL =V =5.5Y, for XR33156
Logic input current (DI, DE and RE) leter lf_irst t%%sition Note 2 +1 pA
Logic input current (Djyy and Riny) Vin = VL = Ve = 5.5V, for XR33156 25 33 55 pA
liINHS Logic input current hot swap (DE and ﬁ) Until first transition, Note 2 100 +200 pA
Vgc =0V or 5.5V, Voyt = 12V,
DE = 0V, for XR33152 100 WA
Vee =0V or5.5V, Voytr=-7V, )
DE = 0V, for XR33152 80 WA
Ia B Input current (A and B)
Vour =12V, DE =0V, 400 A
Vce = OV or 5.5V, for XR33156/58 H
Vout =-7V, DE =0V, )
Vg = 0V or 5.5V, for XR33156/58 820 WA
NOTES:

1. Change in magnitude of differential output voltage and change in magnitude of common mode output voltage are the changes in output voltage when DI input

changes state.
2. The hot swap feature disables the DE and RE inputs for the first 10ps after power is applied. Following this time period, these inputs are weakly pulled to their disabled
state (low for DE, high for RE) until the first transition, after which they become high impedance inputs.

&ard
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XR33152/56/58

Electrical Characteristics
Unless otherwise noted: Vgg = 3.0V to 5.5V, Ta = TN 10 Tyax. Typical values are at Vg = 5.0V, Ta = 25°C.

Symbol Parameter Conditions Min Typ Max Units
Output leakage (Y and Z) Vout =12V, DE =0V, Vgc = 0V or 5.5V 100 pA
loL Full duplex
Vout =-7V, DE =0V, Vg =0V or 5.5V -80 pA
losp Driver short-circuit output current -60V < VoyT < 60V, Figure 6 +250 pA
Driver Thermal Characteristics
T1s Thermal shutdown temperature Junction temperature, Note 1 175 °C
TTsH Thermal shutdown hysteresis Note 1 15 °C
Receiver DC Characteristics
Receiver differential input signal threshold
VsTH voltage (Vs - V) 25V < Voyt <25V +85 +200 mV
Receiver differential input
AVsTH signal hysteresis 170 mv
Vv Negative going receiver differential input D5V <V, <25V -200 125 -40 mv
FSTH- failsafe threshold voltage (Va - Vp) sVout =
Positive going receiver differential input ) ) )
VFSTH: failsafe threshold voltage (Va - Vp) 25V = Vour =25V 100 10 mv
Receiver differential input
AVFsTH failsafe hysteresis 25 mv
Vou Receiver output high voltage (RO) louT = -4mA, for XR33152/58 Vco - 0.6 \Y
VoL Receiver output low voltage (RO) lout = 4mA, for XR33152/58 0.4 \Y
3.0V <V <55V, oyt =-4mA,
VoH Receiver output high voltage (RO) 1.6V <V < 3.0V, oyt =-1mA, VvV, -0.6 \
for XR33156
3.0V = V| £5.5V, loyt = 4mA,
VoL Receiver output low voltage (RO) 1.6V <V <3.0V, oyt = TmA, 0.4 \Y
for XR33156
- . 0V =< Vour < Vge, for XR33152/58
lozr High-Z receiver output current OV < Vour < V., for XR33156 +1 A
-25V < Vonm < 25V, for XR33152 120 kQ
Rin RX input resistance
-25V < Vgom < 25V, for XR33156/58 30 kQ
RX output short-circuit current 0V =< VRo < V¢, for XR33152/58 110 mA
losc
RX output short-circuit current 0V < Vgo < V|, for XR33156 110 mA
Supply Current
No load, RE = OV or V¢,
lcc Supply current DE = Vg, DI = 0V or Voo 4 mA
ISHDN Supply current in shutdown mode RE = Vg, DE = 0V 0.001 1 A
ESD Protection
ESD protection for A, B, Y, and Z Human body model +15 kV
ESD protection for all other pins Human body model +4 kV
NOTES:
1. This spec is guaranteed by design and bench characterization.
REV1A 7119
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XR33152/56/58

Electrical Characteristics

Driver AC Characteristics - XR33152 (250kbps)
Unless otherwise noted: Voo = 3.0V to 5.5V, Ta = Tiin to Tpax- Typical values are at Vo = 5.0V, T = 25°C.

Symbol Parameter Conditions Min Typ Max Units
tbPLH Driver prop. delay (low to high) 350 1500 ns
tbPHL Driver prop. delay (high to low) 350 1600 ns
CL =50pF, R =54Q,
ltopLn-tophL Differential driver output skew Figure 8 20 200 ns
Driver differential output
toR, toF rise or fall time 400 1500 ns
Maximum data rate 1/ty), duty cycle 40% to 60% 250 kbps
tbzH Driver enable to output high 200 2500 ns
tbzL Driver enable to output low CL = 50pF, Ry = 5000, 200 2500 ns
tbHz Driver disable from output high Figure 9 250 ns
oLz Driver disable from output low 250 ns
Driver enable from shutdown to
tRZH(SHDN : 5500 ns
(S output high CL = 50pF, R = 5000,
N Driver enable from shutdown to Figure 9 5500 ns
RZL(SHDN) output low
tsHDN Time to shutdown Notes 1 and 2 50 200 600 ns

Receiver AC Characteristics - XR33152 (250kbps)
Unless otherwise noted: Vgg = 3.0V to 5.5V, Ta = TN to Tyax. Typical values are at Vg = 5.0V, T = 25°C.

Parameter Conditions
tRPLH Receiver prop. delay (low to high) 200 ns
CL = 15pF, V|p = £2V,
tRPHL Receiver prop. delay (high to low) V|p rise and fall times < 15ns, 200 ns
Figure 10
ltrpLH-tRPHLI Receiver propagation delay skew 30 ns
Maximum data rate 1/ty), duty cycle 40% to 60% 250 kbps
NOTES:

1. The transceivers are put into shutdown by bringing RE high and DE low simultaneously for at least 600ns. If the control inputs are in this state for less than 50ns,
the device is guaranteed to not enter shutdown. If the enable inputs are held in this state for at least 600ns, the device is ensured to be in shutdown. Note that the receiver
and driver enable times increase significantly when coming out of shutdown.

2. This spec is guaranteed by design and bench characterization.

REV1A 8/19
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XR33152/56/58

Electrical Characteristics

Driver AC Characteristics - XR33156 and XR33158 (20Mbps)
Unless otherwise noted: Voo = 3.0V to 5.5V, Ta = Tiin to Tpax- Typical values are at Vo = 5.0V, T = 25°C.

Parameter Conditions
tbPLH Driver prop. delay (low to high) 25 ns
tbPHL Driver prop. delay (high to low) 25 ns
CL = 50pF, R = 54Q,
ltopLH-topHL Differential driver output skew Figure 8 5 ns
Driver differential output
toR, toF rise or fall time 15 ns
Maximum data rate 1/ty), duty cycle 40% to 60% 20 Mbps
tbzH Driver enable to output high 60 ns
tbzL Driver enable to output low CL = 50pF, R, = 5000, 60 ns
tbHz Driver disable from output high Figure 9 250 ns
oLz Driver disable from output low 250 ns
Driver enable from shutdown to
tDzH(SHDN : 2200 ns
(S output high CL = 50pF, R = 5000,
N Driver enable from shutdown to Figure 9 2900 ns
DZL(SHDN) output low
tsHDN Time to shutdown Notes 1 and 2 50 200 600 ns

Receiver AC Characteristics - XR33156 and XR33158 (20Mbps)
Unless otherwise noted: Vgg = 3.0V to 5.5V, Ta = TN to Tyax. Typical values are at Vg = 5.0V, T = 25°C.

Symbol Parameter Conditions Min Typ Max Units
tRPLH Receiver prop. delay (low to high) 60 ns
CpL =15pF, V|p = 2V,
tRPHL Receiver prop. delay (high to low) V|p rise and fall times < 15ns, 60 ns
Figure 10
ltrpLH-tRPHLI Receiver propagation delay skew 5 ns
Maximum data rate 1/ty), duty cycle 40% to 60% 20 Mbps
tRzH Receiver enable to output high 50 ns
tRzL Receiver enable to output low C_ = 15pF, Ry = 1kQ, 50 ns
tRHZ Receiver disable from output high Figure 11, for XR33156 50 ns
tRLz Receiver disable from output low 50 ns
{RZH(SHDN Receiver enable from shutdown to 2200 ns
(SHoM output high CL = 15pF, R = 1kQ,
N Receiver enable from shutdown to Figure 11, for XR33156 2900 ns
RZL(SHDN) output low
tSHDN Time to shutdown Notes 1 and 2, for XR33156 50 200 600 ns
NOTES:

1. The transceivers are put into shutdown by bringing RE high and DE low simultaneously for at least 600ns. If the control inputs are in this state for less than 50ns,
the device is guaranteed to not enter shutdown. If the enable inputs are held in this state for at least 600ns, the device is ensured to be in shutdown. Note that the receiver
and driver enable times increase significantly when coming out of shutdown.

2. This spec is guaranteed by design and bench characterization.

REV1A 9/19
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XR33152/56/58

Applications Information

O O
Ro E%]j 8] Vee Riwy [1] 14] Ve
INV [2] 7] B/Z RO [2] 13] Vi

De [3] +—{6] Ay RE [3] 12 A
D [4] (5] GND DE [4] 11] B
DI [5] 10] 2

GND [6] 9] v

Figure 2. Half Duplex (XR33152, and XR33158)

GND [7] 8] Dinv

Figure 3. Full Duplex (XR33156)

DI =0V orVce Vop

DE = Ve

Figure 4. Differential Driver Output Voltage

DI =0VorVce Vop 600 Vewm

DE = Ve

Figure 5. Differential Driver Output Voltage Over Common Mode
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XR33152/56/58

Applications Information

Z

S
DI = OV or Vigg ° 0SD

o

Y -60V to 60V

DE =0V or Ve =

Figure 6. Driver Output Short Circuit Current

DEVICE POWERED
ON/OFF

, N AORZ

TRANSCEIVER,

GENERATOR, VoS
RECEIVER ? VTEST
15 US DURATION

\ ) 15 DUTY CYCLE

BORY

Figure 7. Transient Overvoltage Test Circuit

BV - meesemo tgew = [tppus — t
DI . 15y skew = |topLH — Toph |
ov \
7 topLy — —I topy [—
Vop
Y
v
Yoo 0([))\J; 90% | N[ 10%
Wy-V2) Voo t
e —
. 7
DI <
b Voo $RL ==CL
- o Y

= DE =V¢c

Figure 8. Driver Propagation Delay Test Circuit and Timing Diagram
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XR33152/56/58

Applications Information

TESTING Z: DI = OV i 1?
b &° ? +—= Vour
TESTING Y: DI = Vg v

DE 1.5V
tomz

VOUT VOH + VOL VOH - 025V

2
TESTING Z: DI = Vg I i
TESTING Y: DI = QV
o (D

DE 1.5V

thiz
VOH VOH + VOL
Vour 2 Vg, + 0.25V

Figure 9. Driver Enable and Disable Timing Test Circuits and Timing Diagrams

REV1A 12/19
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XR33152/56/58

Applications Information

B e—
R
Ae——
RE = OV
B +1V
VD oo N oV
A -1V
Von
V '
RO CC/2 CC/2 VoL
Figure 10. Receiver Propagation Delay Test Circuit and Timing Diagram
REV1A 13/19
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XR33152/56/58

Applications Information

VB= OV

RO

Figure 11

B e—
R -1- * RO
Ae— RE RL I CL
1.5V
trzH
Vg -
Von
ov 5
Vee
B e— AL
R d l * RO
1.5V
Rz [—
Vec Vee + VoL
2 Vg, + 0.25V
VgL -~
. Receiver Enable and Disable Test Circuits and Timing Diagrams

-
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XR33152/56/58

Applications Information

The XR33152/56/58 TIA-485/TIA-422 devices are part
of Exar's high performance serial interface product line.
The analog bus pins can survive direct shorts up to +60V
and are protected against ESD events up to +15kV.

Enhanced Failsafe

Ordinary TIA-485 differential receivers will be in an
indeterminate state whenever the data bus is not being
actively driven. The enhanced failsafe feature of the
XR33152/56/58 family guarantees a logic-high receiver
output when the receiver inputs are open, shorted or when
they are connected to a terminated transmission line with
all drivers disabled. In a terminated bus with all transmitters
disabled, the receivers’ differential input voltage is pulled to
0V by the termination. The XR33152/56/58 family interprets
0V differential as a logic high with a minimum 50mV noise
margin while maintaining compliance with the TIA-485
standard of +200mV. Although the XR33152/56/58 family
does not need failsafe biasing resistors, it can operate
without issue if biasing is used.

Receiver Input Filtering

The XR33152 receivers incorporate internal filtering in
addition to input hysteresis. This filtering enhances noise
immunity by ignoring signals that do not meet a minimum
pulse width of 30ns. Receiver propagation delay increases
slightly due to this filtering. The high speed XR33156 and
XR33158 devices do not have this input filtering.

Hot Swap Capability

When Ve is first applied the XR33152/56/58 family
holds the driver enable and receiver enable inactive for
approximately 10us. During power ramp-up, other system
ICs may drive unpredictable values or tristated lines may
be influenced by stray capacitance. The hot swap feature
prevents the XR33152/56/58 family from driving any output
signal until power has stabilized. After the initial 10ps, the
driver and receiver enable pins are weakly pulled to their
disabled states (low for DE and high for RE) until the first
transition. After the first transition, the DE and RE pins
operate as high impedance inputs.

If circuit boards are inserted into an energized backplane
(commonly called “live insertion” or “hot swap”) power
may suddenly be applied to all circuits. Without the hot
swap capability, this situation could improperly enable the
transceiver’s driver or receiver, driving invalid data onto
shared buses and possibly causing driver contention or
device damage.

Driver Output Protection

Two mechanisms prevent excessive output current and
power dissipation caused by faults or by bus contention.
First, a driver current limit on the output stage provides
immediate protection against short circuits over the whole
common-mode voltage range. Second, a thermal shutdown

circuit forces the driver outputs into a high impedance state
if junction temperature becomes excessive.

Line Length

The TIA-485/T1A-422 standard covers line lengths up to
4000ft. Maximum achievable line length is a function of
signal attenuation and noise. Termination prevents signal
reflections by eliminating the impedance mismatches on
a transmission line. Line termination is generally used if
rise and fall times are shorter than the round trip signal
propagation time. Higher output drivers may allow longer
cables to be used.

+15kV ESD Protection

ESD protection structures are incorporated on all pins
to protect against electrostatic discharges encountered
during handling and assembly. The driver outputs and
receiver inputs of the XR33152/56/58 family has extra
protection against static electricity. Exar uses state-of-the-
art structures to protect these pins against ESD of +15kV
without damage. The ESD structures withstand high ESD in
all states: normal operation, shutdown and powered down.
After an ESD event, the XR33152/56/58 keep operating
without latch up or damage.

ESD protection canbe tested in various ways. The transmitter
outputs and receiver inputs of the XR33152/56/58 are
characterized for protection to the following limits:

® +15kV using the Human Body Model, TIA-485
bus pins

m +4kV using the Human Body Model, all other pins

ESD Test Conditions

ESD performance depends on a variety of conditions.
Contact Exar for a reliability report that documents test
setup, methodology and results.

Maximum Number of Transceivers on the Bus

The standard TIA-485 receiver input impedance is 12kQ (1
unit load). A standard driver can drive up to 32 unit loads.
The XR33152 transceiver has a 1/10th unit load receiver
input impedance of 120kQ), allowing up to 320 transceivers
to be connected in parallel on a communication line. The
XR33156/58 transceivers have a 1/2.5 unit load receiver
input impedance of 30kQ, allowing up to 80 transceivers
to be connected in parallel on a communication line. Any
combination of these devices and other TIA-485 transceivers
up to a total of 32 unit loads may be connected to the line.

&ard
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XR33152/56/58

Applications Information

Low Power Shutdown Mode

The XR33156 has a low-power shutdown mode that is
initiated by bringing both RE high and DE low simultaneously.
While in shutdown the XR33156 draws less than 1pA of
supply current. DE and RE may be tied together and driven
by a single control signal. Devices are guaranteed not to
enter shutdown if RE is high and DE is low for less than
50ns. If the inputs are in this state for at least 600ns, the
parts will enter shutdown.

Product Selector Guide

XR33156 enable times, tzy and tz, apply when the part is
not in low power shutdown state. Enable times, tz4(sHDN)
and tz (snpn) apply when the part is shutdown. The driver
and receiver take longer to become enabled from low
power shutdown tzy(sHpn) and tz (sppn) than from driver
or receiver disable mode (tzy and tz|).

Part Number Operation Data Rate Shutdown Recg\rzizgnver Footprint
XR33152 Half duplex 250kbps No No/Yes 320 8-NSOIC
XR33156 Full duplex Yes Yes/Yes 80 14-NSOIC
20Mbps
XR33158 Half duplex No No/Yes 80 8-NSOIC
REV1A 16/19
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XR33152/56/58

Package Description
8-Pin NSOIC Package

TOP VIEW 8-Pin NSOIC (JEDEC MS-012)
D
Dimension in mm Dimension in inches
N Control uni Ref i
- Symbols (Control unit) (Reference unit)
|:| |:| |:| |:| Min Nom Max Min Nom Max
Y A 1.35 - 175 | 0.053 - 0.069
E1 E A1 0.10 ; 025 | 0.004 ; 0.010
l/! A2 1.25 - 1.65 | 0.049 - 0.065
I:I I:I I:I v b 0.31 - 0.51 0.012 - 0.020
INDEXAREA 7 5 .
(D12 xE1/2) c 017 - 0.25 | 0.007 - 0.010
E 6.00 BSC 0.236 BSC
E1 3.90 BSC 0.154 BSC
SIDE VIEW e 1.27 BSC 0.050 BSC
22 h 0.25 - 0.50 | 0.010 - 0.020
L [ \ l L 0.40 - 127 | 0.016 - 0.050
m L1 1.04 Ref 0.041 Ref
A A1]
L2 0.25 BSC 0.010 BSC
R 0.07 - - 0.003 - -
R1 0.07 - - 0.003 - -
0 0° - 8° 0° - 8°
RECOMMENDED PCB LAND PATTERN
0.53 mm 01 5° - 15° 5° - 15°
N —»‘ "— 92 00 - - 00 - -
|:| |:| |:| |:| D 4.90 BSC 0.193 BSC
N 8 8
4.93 mm
1.98 mm LD |:|
1 2
[
1.27 mm
FRONT VIEW
h x 45° 61~
Ri ->‘ ‘4— »\ 02
§ L2 GAUGE PLANE
K ﬂ SEATING PLANE
C
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Package Description
14-Pin NSOIC Package

14-Pin NSOIC (JEDEC MS-012)
D

TOP VIEW N Dimension in mm Dimension in inches
|:| |:| |:| |:| |:| |:| |:| -t Symbols (Control unit) (Reference unit)
Min Nom Max Min Nom Max
E{ E A 1.35 - 1.75 | 0.053 - 0.069
Al 0.10 - 025 | 0.004 - 0.010
|:| |:| |:| H H |:| |:| n A2 1.25 - 1.65 | 0.049 - 0.065
'(ﬁ?;);é?g; T2 3 e —>\bk— b 0.31 - 051 | 0012 - 0.020
c 0.17 - 025 | 0.007 - 0.010
E 6.00 BSC 0.236 BSC
E1 3.90 BSC 0.154 BSC
SV e 1.27 BSC 0.050 BSC
I \Mj h 0.25 - 0.50 | 0.010 - 0.020
L mj L 0.40 - 127 | 0.016 - 0.050
A Al L1 1.04 Ref 0.041 Ref
L2 0.25 BSC 0.010 BSC
R 0.07 - - 0.003 - -
R1 0.07 - - 0.003 - -
0 0° - 8° 0° - 8°
FRONT VIEW - )@ R o1 5o i 150 5o i 15°
R T "\FGZ 02 0° - . 0° . .
R L2
4 N\ GAUGE PLANE D 8.65 BSC 0.341 BSC
ot WEATWGPLANE N 14 14
‘ > (L1)L
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Order Information

Part Number Operation Data Rate Package Enwronlmental Ot
Rating Temperature Range

XR33152ID-F

Half duplex 250kbps 8-pin SOIC
XR33152IDTR-F
XR331561D-F

Full duplex 14-pin SOIC Green/RoHS -40°C to 85°C
XR33156IDTR-F

20Mbps

XR33158ID-F

Half duplex 8-pin SOIC
XR33158IDTR-F

( 4R
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru
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