_A. 3PEAK TPT485E

Features

B Exceeds Requirements of EIA-485 Standard
B Data Rate: 500 kbps

B Support Failsafe function

B | ow Power Consumption: <1 pA Standby

Supply Current

Large Receiver Hysteresis: 60mV

Up to 256 Nodes on a Bus (1/8 unit load)
Wide Supply Voltage 4.5V to 5.5V

SOP8 Package for Backward Compatibility

Bus-Pin Protection:
e +18 kV HBM protection
e +12 kV IEC61000-4-2 Contact Discharge

Applications

E-Metering Networks
HVAC Systems

Video Surveillance Systems
DMX512-Networks

+18K ESD Protection, RS-485 Transceiver
Description

The TPT485E is 4.5V~5.5V powered transceivers that
meet the RS-485 and RS-422 standards for balanced
communication. Driver outputs and receiver inputs are
protected against +18 kV ESD strikes without latch-up.
Transmitters in this family deliver exceptional differential
output voltages as 2.5V (min) in 5Vcc power supplier, into
the RS-485 required 54Q load, for better noise immunity.
These devices have very low bus currents so they present
a true “1/8 unit load” to the RS-485 bus. This allows up to
256 transceivers on the network without using repeaters.
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 TPT485E is available in an SOP8 package, and is
characterized from —40°C to 125°C.

+ 3PEAK and the 3PEAK logo are registered trademarks of
3PEAK INCORPORATED. All other trademarks are the property of their
respective owners.
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Revision History

Date Revision Notes

2019/3/27 Rev. Pre 0.1 Definition Draft

2019/9/10 Rev. Pre 0.2 Update ESD data

2019/9/25 Rev. 0 Final version

2020/7/24 Rev. A Fix some typo, update DI to D

Order Information

Model Name Order Number Package Transport Media, Quantity Markmg
Information
TPT485E TPT485E-SO1R 8-Pin SOP Tape and Reel 4,000 T485E
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Pin Configuration and Functions

TPT485E-SO1R
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Pin No. Pin Name 110 Description
1 RO Digital output Receiver Output.
2 /RE Digital input Receiver Output Enable.
3 DE Digital input Driver Output Enable.
4 D Digital input Driver Input.
5 GND Ground Ground.
6 A Bus input/output Noninverting Receiver Input A and Noninverting Driver Output A.
7 B Bus input/output Inverting Receiver Input B and Inverted Driver Output B.
8 Vee Power Power Supply.

Functional Table

DRIVER PIN FUNCTIONS

INPUT ENABLE OUTPUTS DESCRIPTION
D DE A ‘ B
NORMAL MODE
H H H L Actively drives bus High
L H L H Actively drives bus Low
X L z z Driver disabled
X OPEN z z Driver disabled by default
OPEN H H L Actively drives bus High
RECEIVER PIN FUNCTIONS
DIFFERENTIAL
INPUT ENABLE OUTPUT DESCRIPTION
Vip=Va=Vg IRE R
NORMAL MODE
Vir+ < Vip L H Receive valid bus High
Vi <Vip <Vir+ L ? Indeterminate bus state
Vip < Vi1 L L Receive valid bus Low
X H z Receiver disabled
X OPEN z Receiver disabled
Open, short, idle Bus L H Out of polarity correction time
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Absolute Maximum Ratings

VEE T0 GIND ...ttt e e e ekt e e e e a bttt e e e eh et e et e e e e e b e et e e e e e e n e n e e e e e e e e anenene -0.3Vto +7V

Input Voltages D, DE, /RE..... ..o e -0.3V to (VCC + 0.3V)
(1L @ Y o] r=To [ N = PSP -15V to +15V

A, B (Transient Pulse Through 100Q)..........eiuiiii e e eeeaeees +100V

R e e, -0.3V to (VCC +0.3V)
Short Circuit DUration A, B ... e Continuous

ESD RAENG. ... See Specification Table

* Note: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. Exposure to any Absolute

Maximum Rating condition for extended periods may affect device reliability and lifetime.

Recommended Operating Conditions

SUPPIY VOIAGE. . ..o ettt 4.5V to 5.5V
TeMPEratUrE RANGE. . ... et -40°C to +125°C
Bus Pin Common Mode Voltage RaNGe ......... oo -7V to +12V

Thermal Resistance, ©JA (Typical)

8-PiN SOP PACKAGE .. ..iniiiiii i 136°C/W
Maximum Junction Temperature (Plastic Package) ............ccoviiiiiiiiiiiiii e +150°C
Maximum Storage Temperature RANGE ..........c..iiiiiiiiii e -65°C to +150°C
ESD Rating
Value Unit
Contact Discharge, per IEC 61000-4-2 Bus Pin 12 kV
Bus Pin 18 kv
HBM, per ANSI/ESDA/JEDEC JS-001 / ANSI/ESD STM5.5.1
All Pin Except Bus Pin 4 kV
CDM, per ANSI/ESDA/JEDEC JS-002 1500 \Y
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Electrical Characteristics

Test Conditions: VCC = 5V, Over operating free-air temperature range (unless otherwise noted)

Parameter Conditions Min Typ Max Units
Driver
RL =60 Q, .
VeV <12V See Figure 1B 2.0 35
Voo Driver differential-output voltage “TVSVtest < v
P magnitude RL=54 0 (RS-485) | see Figure 1A 2.0 3.4
RL =100 Q (RS-485) 2.7 3.7

Change in magnitude of driver
ANoo| hange Ih mag RL=54Q, CL=50pF | See Figure 1A | -50 50 mv
differential-output voltage

Steady-stage common-mode

Vocss) 1 VCC/2 3 \Y;
output voltage
Change in differential driver Center of two 27-Q )

2Voc . See Figure 1A -65 65
common-mode output voltage load resistors mv
Peak-to-peak driver common-

Vocep) 600
mode output voltage

|los| Driver short-circuit output current | Ios| with A shorted to B 90 110 mA

Receiver

Positive-going receiver differential-
Virs . -100 -15 mV
input voltage threshold

Negative-going receiver
Vit . L -240 -150 mV
differential-input voltage threshold

Vi Receiver differential-input voltage 60 mv
e threshold hysteresis (ViT+ — ViT-)

ViH Logic Input High Voltage D, DE, R_E 2 v
Vic Logic Input Low Voltage D, DE, FE 0.8 \%
Vo Receiver high-level output voltage lon=-8 MA 4.0 VCC-0.3 \%
VoL Receiver low-level output voltage lo.= 8 mMA 0.2 0.4 \%
VI=12V 30 120 A
li DE=0, VCC=0 or VCC=5.5V
VI=-7V -100 -50 pA
RA, RB Bus input impedance VA=-7V, VB=12V or VA=12V, VB=-7V 96 kQ
Receiver high-impedance output
loz VO =0V or VCC, /RE at VCC -1 1 A
current
Receiver output short to ground
losr REN=0, DE=VCC 80 95 mA
current
Logic
lin Input current  (RE, DE, D) 4.5V<VCC<5.5V -5 5 uA
Supply
Driver and receiver DE = VCC, /RE =
650 800
enabled GND, No LOAD
Driver enabled, DE = /RE = Vcc,
. . 450 600
receiver disabled No LOAD
lcc Supply current(quiescent) Driver disabled, DE = /RE = GND, HA
. 450 600
receiver enabled No LOAD
Driver and receiver DE = GND, /RE = 05 2
disabled D= Vce, No LOAD '
www.3peak.com Rev. A 5
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Switching CHARACTERISTICS

Parameter Conditions Min Typ Max Units
DRIVER
Driver differential-output rise and
tr, t . 300
fall times
tpHL, tpLH Driver propagation delay RL =540, CL=50pF See Figure 2 200 300 410 ns
tSK(P) Driver pulse skew, [tPHL — tPLH| 50 90
RE=0 50 100 ns
tPHZ, tPLZ Driver disable time
RE =VCC 50 100
See Figure 3
RE=0 200 450
tPZH, tPZL | Driver enable time ns
RE =VCC 2800 4000
RECEIVER
tr, tf Receiver output rise and fall times 30
tPHL. tPLH Receiver propagation delay time CL=15 pF See Figure 5 100 150 ns
tSK(P) Receiver pulse skew, |tPHL — tPLH| 25
tPHZ, tPLZ Receiver disable time 20 65 ns
tPzL DE =VCC See Figure 6 130 250
Receiver enable time ns
tPzZH DE =0 See Figure 6 2800 4000
Test Circuits and Waveforms
A
—_————— == VA
INQEREET 2 A X v
0V or Ve Vop y
B ‘ Ru/2 j_ vf VOC(PP) AVOC(ss)
CL oc  ame——— .* _____
- T oo gt

Input
Generator

Figure 1. DC Driver Test Circuits

Figure 2. Driver Propagation Delay and Differential Transition Times
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Figure 3. Driver Enable and Disable Times
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Figure 4. Driver Propagation Delay and Rise/Fall Time Measurement
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_ A
Input A P
Generator Vi 50Q 45y
J I C.=15 pF
) ov = Vob

Figure 5. Receiver Propagation Delay and Data rate
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Figure 6. Receiver Enable and Disable Times
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Package Outline Dimensions

SO1R (SOP8)

D
|
as ||
A2 A MILLIMETER
— Tl l SYMBOL

— — - MIN NOM MAX
Al A o | 1s
Al 010 | 0.225
H l;l H H 3 A2 1.30 | 1.40 | 1.50
L1 | L, A3 0.60 | 0.65 | 0.70
b 039 | 0.47
bl 038 | 041 | 044

El E
o ¢ 020 | | 024
cl 0.19 | 020 | 021
j H H . D 480 | 490 | 5.00
— B E 580 | 6.00 | 6.20

B B El 380 | 390 | 4.00

e 1.27BSC

h 0.25 0.50

L 0.50 0.80

b o02s L1 1.05REF

-— b

Lo T
1

/</ cl
BASE METAL l
\WITH PLATING

SECTION B-B
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IMPORTANT NOTICE AND DISCLAIMER

Copyright© 3PEAK 2012-2023. All rights reserved.

Trademarks. Any of the & %fiVil] 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 desigh 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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