~3PEAK

TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Features

e Exceeds Requirements of EIA-485 Standard
+ Data Rate: 20 Mbps or 500 Kbps
e Up to 256 Nodes on a Bus (1/8 Unit Load)
¢ Full Fail-Safe Receiver (Open, Short, and Terminated)
e Wide Supply Voltage Range: 3V to 5.5V
e 1.65V to Vcc Supply for Digital IOs
e Bus-Pin Protection:
— +18-kV HBM ESD
— +15-kV IEC61000-4-2 Contact Discharge
— 115-kV IEC61000-4-2 Air Discharge

Applications

e Factory Automation
e Field Bus Networks
e Industrial/Process Control Networks

e Communication Infrastructure

Description

The TPT4181V/H is a 3.0-V to 5.5-V, IEC electrostatic
discharge (ESD) protected RS-485 transceiver. The device
supports +15-kV Contact Discharge on the transceiver bus
pins without damage. The TPT4181V/H features a VIO
logic supply pin allowing a flexible digital interface capable
of operating as low as 1.65 V.

Transmitters in this family deliver exceptional differential
output voltages into the RS-485 required 54-Q loads.
Receiver (Rx) inputs feature a "Full Fail-Safe" design,
which ensures a logic-high Rx output if Rx inputs are
floating, shorted, or on a terminated but undriven bus.
The TPT4181V/H is available in the SOP8 package and
is characterized from —40°C to 125°C.
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TPT4181V/H-S

Product Family Table

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Device Data Rate Package
TPT4181V 500K bps SOP8
TPT4181H 20M bps SOP8
Revision History
Date Revision Notes
2024-12-19 Rev.A.0 Released version
www.3peak.com 3/16 CA20240901A0
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TPT4181V/H-S

Pin Configuration and Functions

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

TPT4181V/H-S
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Table 1. Pin Functions

Pin No. Name 1/0 Description
Logic . . 5=
1 Vio 1.65-V to V cc supply for logic I/O signals R, D, DE/RE.
Supply
Digital .
2 R Receive data output.
Output
3 DE/RE Digital Driver/Receiver enable input. Driver enable (Active high), Receiver enable (Active
Input Low).
Digital L .
4 D Transmission data input
Input
Reference
5 GND . Local device ground.
Potential
6 Bus I/O | Digital bus I/O, A.
7 B Bus I/0 | Digital bus 1/0, B.
Bus .
8 Vce 3-V to 5.5-V supply for A and B bus lines.
Supply
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~3PEAK TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Specifications

Absolute Maximum Ratings (1)

Parameter Min Max Unit
Vioto GND -0.3 7 \Y
Vcc to GND -0.3 7 \Y
Voltage at Logic Pin: DI, DE, RE, RO -03 |Vcc+0.3 \Y;
Voltage at Bus Pin: A, B -15 +15 \
Ta Operating Temperature Range -40 125 °C
Tste Storage Temperature Range -65 150 °C
Ty Maximum Junction Temperature 150 °C
TL Lead Temperature (Soldering, 10 sec) 260 °C

(1) Stresses beyond the Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions.

ESD, Electrostatic Discharge Protection

Symbol Parameter Condition Minimum Level Unit
IEC-61000-4-2, Contact Discharge Bus Pin +15 kV
IEC-61000-4-2, Air-Gap Discharge Bus Pin +15 kV

HBM per ANSI/ESDA/JEDEC JS-001 / Bus Pin 18 kv
ANSI/ESD STM5.5.1 All Pin except Bus Pin +4 kV
CDM per ANSI/ESDA/JEDEC JS-002 All Pin +1 kv

Recommended Operating Conditions

Parameter Min Typ Max Unit
Vio 1.65 Vece V
Vee 3 55 Vv
Voltage at Logic Pin: DI, DE/ RE, RO Vio \
Voltage at Bus Pin: A, B -7 +12 \Y
Operating Temperature Range -40 125 °C
Thermal Information
Package Type 0.a 0c Unit
SOP8 120 60 °C/W
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TPT4181V/H-S

Electrical Characteristics

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

All test conditions: Vcc =3.3V 10 5.0V, Ta=-40°C to +125°C, unless otherwise noted.

Symbol Parameter Conditions Min Typ Max Unit
RL=60Q, 375 Qon A/B: -7 V to 12V, V
; on ° “Cl1s |19 Vv
=33V
RL=600Q,375Qon A/B: -7 Vto 12V,
Vee = 5V 2.0 3.0 \Y
v Driver Differential Output Voltage | ¢~
Vool | Magnitude R.=54Q, Vec = 3.3V 15 | 2.0 Vv
RL.=54Q,Vcc=5.0V 2.0 3.0
RL=100Q, Vcc =33V 1.5 2.3
RL=100 Q, Vcc=5.0V 2.0 3.5 \Y
Change in Magnitude of Driver RL=54 Q, CL=50 pF, 375 Qon A/B: -7V
ANop| | on9en Mad - Lmop ~50 50 | mv
Differential Output Voltage to12V,Vcec=3.3V
Steady-State Common-Mode
V oc (ss) 1 Vel 2 3 \Y
Output Voltage
Change in Differential Driver
AVoc J Center of two 27-Q load resistors =50 50 mV
Output Common-Mode Voltage
Peak-to-Peak Driver Common-
V oc (pP) 1 500 mV
Mode Output Voltage (1)
Differential Output Capacitance
Cop ) P P 15 pF
Positive-Going Receiver
Virs Differential Input Voltage -100 =20 mV
Threshold
Negative-Going Receiver
Vir- Differential Input Voltage -220 | -150 mV
Threshold
Receiver Differential Input
VHys Voltage Threshold Hysteresis (V 50 mV
itr— Vi) (1)
Y Receiver High-Level Output Vio =165V, lon = -2 mA 1.3 1.5 v
OH
Voltage Vio=3V, lon = -2 mA 2.8 2.9
v Receiver Low-Level Output Vio=1.65V, loL =2 mA 0.13 0.35 \Y
oL
Voltage Vio=3V, oL =2 mA 0.07 | 0.2
\/ Input High Logic Level D, DE/RE 2/3Vio \Y;
ViL Input Low Logic Level D, DE/RE 113Vio| V
Driver Input, Driver Enable, and —
IiN . D, DE/RE -5 5 uA
Receiver Enable Input Current
loz Receiver Output High-Z Current | Vo =0V or Vio, RE at Vio -1 1 A
www.3peak.com 6/16 CA20240901A0
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TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Symbol Parameter Conditions Min Typ Max Unit
| Driver Short-Circuit Output Va, Ve=-7Vto 12V -250 250 mA
os
Current A, B short -120 120 mA
| Bus Input Current (Disabled Vio=1.8V,DEat0V Vi=12V 100 150 pA
We Driver) Vec=50V,0rVec=0V |V ,=-7V -100 | -50 HA
. DE/RE =
Driver enabled,
. . Vee, 450 560 MA
receiver disabled
| Supply Current (Quiescent), no load
« TPT4181H Driver disabled DE/RE =
river disabled,
. GND, 1600 | 2000 MA
receiver enabled
no load
. DE/RE =
Driver enabled,
. . Ve, 400 600 MA
receiver disabled
| Supply Current (Quiescent), no load
o TPT4181V DE/RE =
Driver disabled,
. GND, 400 600 A
receiver enabled
no load

(1) Parameters are provided by lab bench test and design simulation. NOT test in production.
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TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Switching Characteristics, Vcc =Vi0=3.0 V ( TPT4181H 20-Mbps )

Parameter Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Driver
Driver Differential-Output
tr, tr . ) 10
Rise and Fall Times (V
t t Driver Propagation Dela R.=540, See Figure 2 22 40 ns
PHL, t PLH pag y CL=50pF 9
; Driver Pulse Skew, 3 10
S [Toni = Toin|
tphz 26 50 ns
Driver Disable Time
trLz 18 50 ns
See Figure 3
tezH 30 50 ns
Driver Enable Time
trzL 26 50 ns
Receiver
Receiver Propagation Delay
teHL, tPLH . 40 80
Time
ns
¢ Receiver Pulse Skew, 7 15
K@) [Tont = Tom|
tPHz 16 50 ns
Receiver Disable Time
trLz 16 50 ns
See Figure 6
tpzH 80 125 ns
Receiver Enable Time
trzL 10 50 ns

(1) Parameters are provided by lab bench test and design simulation. NOT test in production.
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TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Switching Characteristics, Vcc =Vio=3.0V ( TPT4181V 500-Kbps )

Parameter Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Driver
Driver Differential-Output
t t ! b 400
Rise and Fall Times (V
. . RL=54Q, :
teHL, t PLH Driver Propagation Delay See Figure 2 280 400 ns
CL =50 pF
; Driver Pulse Skew, 5 20
S [ Toni— Tpin|
tPHz 48 90 ns
Driver Disable Time
trLz 48 90 ns
See Figure 3
tpzH 300 500 ns
Driver Enable Time
trzL 240 500 ns
Receiver
Receiver Propagation Delay
tpHL, tPLH i 110 200
Time
ns
¢ Receiver Pulse Skew, 15 o8
K@) [ Tohi— Tom|
t PHZ 16 50 ns
Receiver Disable Time
trLz 16 50 ns
See Figure 6
tpzH 135 180 ns
Receiver Enable Time
trzL 20 50 ns

(1) Parameters are provided by lab bench test and design simulation. NOT test in production.

www.3peak.com

9/16

CA20240901A0



é SPEAK TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Test Circuits and Waveforms

375Q

VOD RL=60Q

375Q

Figure 1A. Vop and Voc Figure 1B. V op with Common Mode Load

Figure 1. DC Driver Test Circuits

C.=100pF v
L=100P D 15V 1.5V
ov
Vee teLH €— —> ter
p— BUS-A Vou
Roirr - ><
CL=100pF BUS-B VoL
SIGNAL | | 90% 90% *Voo
GENERATOR DIFF (A-B) 10%
- -Vop
- tR tF
- SKEW=|tpry-tpw|
Figure 2A. Test Circuit Figure 2B. Measurement Points
Figure 2. Driver Propagation Delay and Differential Transition Times
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0 50002
© Vee VOL-05V  Vou
GENERATOR . C sw. e GND tezr,tezr(sHon) _/
I° ov
= BUS (AB) —»
Vee
tpzL,tpzi(sHDN) \
‘ VoL+0.5V VoL
OUTPUT LOW
Figure 3A. Test Circuit Figure 3B. Measurement Points
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=~ 3PEAK TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Parameter Output RE DI sw CL (pF)
trHz A/B X 1/0 GND 15
trLz A/B X 0/1 Vee 15
tpzH A/B 0 1/0 GND 100
tpzL A/B 0 01 Vce 100
tPzH (SHDN) A/B 1 1/0 GND 100
tPzL (SHDN) A/B 1 0/1 Vce 100

Figure 3. Driver Enable and Disable Times

* 3V
600 == c, Vo D J—\—
ov

SIGNAL
GENERATOR
/ \+V°D oV
DIFF (A-B) “Vop / \
Figure 4A. Test Circuit Figure 4B. Measurement Points
Figure 4. Driver Data Rate
15pF +1 5V
ov I_ A oV oV
-1.5V
SIGNAL Vee
GENERATOR R
ov
Figure 5A. Test Circuit Figure 5B. Measurement Points

Figure 5. Receiver Propagation Delay and Data Rate
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é SPEAK TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

_ 3v
RE N 15y / 1.5v
o | — ov

RE — —>ty
o R 1k Q oVee tPZH1tPZH(SHDN) OUTPUT HIGH Vou
0 Von-0.5V
SIGNAL SW ©GND R _/ 1.5V
GENERATOR 15pF oV
—>
= = Vcc
tpzL,trzL(sHDN) \

Voo+0.5V VoL

OUTPUT LOW

Figure 6A. Test Circuit Figure 6B. Measurement Points

Parameter DE A SW
tPHz 1 +1.5V GND
trz 1 1.5V Vee
tpzH 1 +1.5V GND
tezL 1 15V Vce
tPzH (sHDN) 0 +1.5V GND
tPzL (SHDN) 0 15V Vce

Figure 6. Receiver Enable and Disable Times
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= 3PEAK TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Tape and Reel Information
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Order Number Package n
(mm) (mm) (mm) (mm) (mm) (mm) (mm) | Quadrant
TPT4181V-SO1R-S SOP8 330.0 6.5 2.0 12.0 17.6 5.4 8.0 Q1
TPT4181H-SO1R-S SOP8 330.0 6.5 2.0 12.0 17.6 5.4 8.0 Q1
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TPT4181V/H-S

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Package Outline Dimensions

SOP8

Package Outline Dimensions
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Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 1.350 | 1.750 | 0.053 0.069
A1 0.050 | 0.250 | 0.002 0.010
A2 1.250 | 1.550 | 0.049 0.061
b 0.330 | 0.510 | 0.013 0.020
c 0.170 | 0.250 | 0.007 0.010
D 4.700 | 5.100 | 0.185 0.201
5.800 | 6.200 | 0.228 0.244
E1 3.800 | 4.000 | 0.150 0.157
NOTES e 1.270 BSC 0.050 BSC
1. Do not include mold flash or protrusion. L 0.400 | 1.000 | 0.016 0.039
2. This drawing is subject to change without notice. 9 0 g 0 g
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TPT4181V/H-S

Order Information

3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

Operating Temperature

Order Number Range Package Marking Information MSL Transport Media, Quantity Eco Plan
TPT4181V-SO1R-S -40 to 125°C SOP8 4181V MSL1 Tape and Reel, 4000 Green
TPT4181H-SO1R-S -40to 125°C SOP8 4181H MSL1 Tape and Reel, 4000 Green
Green: 3PEAK defines "Green" to mean RoHS compatible and free of halogen substances.
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3.0-V to 5.5-V RS-485 Transceivers with 1.8-V I/O

IMPORTANT NOTICE AND DISCLAIMER

Copyright© 3PEAK 2012-2025. All rights reserved.

Trademarks. Any of the B I&8 or 3PEAK trade names, trademarks, graphic marks, and domain names contained in
this document /material are the property of 3PEAK. You may NOT reproduce, modify, publish, transmit or distribute any
Trademark without the prior written consent of 3PEAK.

Performance Information. Performance tests or performance range contained in this document/material are either results
of design simulation or actual tests conducted under designated testing environment. Any variation in testing environment or
simulation environment, including but not limited to testing method, testing process or testing temperature, may affect actual
performance of the product.

Disclaimer. 3PEAK provides technical and reliability data (including data sheets), design resources (including reference
designs), application or other design recommendations, networking tools, security information and other resources "As Is".
3PEAK makes no warranty as to the absence of defects, and makes no warranties of any kind, express or implied, including
without limitation, implied warranties as to merchantability, fitness for a particular purpose or non-infringement of any third-
party’s intellectual property rights. Unless otherwise specified in writing, products supplied by 3PEAK are not designed to
be used in any life-threatening scenarios, including critical medical applications, automotive safety-critical systems, aviation,
aerospace, or any situations where failure could result in bodily harm, loss of life, or significant property damage. 3PEAK
disclaims all liability for any such unauthorized use.
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