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1 Description

The RS485 is a +5V, half-duplex, +15KV ESD
protected RS485/RS422 transceiver circuit. The
circuit contains single channel driver and single
channel receiver internally.

The RS485 is a half-duplex type with drive enable
(DE) and receive enable (RE) pins. When in the
off state, the drive and receive outputs are high
resistance.

The RS485 has a fail-safe circuit to ensure correct
receiver output when the receiver input is open or
shorted.

The RS485 receiver input impedance is 1/8 unit
load, allowing up to 256 transceivers to be hooked
up to the bus.

2 Features

® Electrostatic Protection (ESD): A/B + 15KV -
Human Body Mode (HBM)

® Bus allows up to 256 transceivers to be
hooked up

® Strong swing rate limiting facilitates error-free
data transfer

® Tristate output

SOP8 package

® Comply with QGDW  11179.11-2015
Technical Specification for Energy Meter
Components

3 Applications

Industrial Control

Power Meter

Industrial Motor Drives
Automatic HVAC System
RS485/RS422 Interface

485 Bus Transceiver

4 Pinout

R0 [11] O

RS485
DE [6] A
SOP-8
5 Ordering information
Product Number Package Quantity/Tape
RS485 SOP-8 4000/Tape
6 Marking
Product Number Marking
RS485
RS485
YYWWX

Note: YY=Year WW=Week, X is a fixed letter.

Green (RoHS & HF): CHIPNORTH defines "Green" to
mean Pb-Free (RoHS compatible) and free of halogen
substances. If you have additional comments or questions,
please contact your CHIPNORTH representative directly.
Moisture sensitivity level(MSL):3
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7 Typical Application
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RS485 Typical Half-Duplex Operating Circuitry
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Typical half-duplex RS485 operating network
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8 Pin Descriptions

Pin No. Pin Name Descriptions

1 RO Receive output

2 RE Receive Enable: active low, when high, the receive output is high resistance.
Transmit Enable: active high, when DE is low, the transmit output is high

3 DE resistance. when DE is high, the chip works in transmit state, when DE is low and
low, the chip works in receive state.

4 DI Transmit data input

5 GND Ground

6 A Receiver in-phase input and driver in-phase output

7 B Receiver inverted input and driver inverted output

8 Vcce Power supply

9 Absolute Ratings

Parameter Symbol Min. Max. Unit
Vce Supply Voltage +6.0 \Y
DE, RE Control input voltage (DE, RE) -0.5 +6.0 \Y
DI Drive Input Voltage (DI) -0.5 +6.0 \Y
A, B Driver Output Voltage -7.0 +12.0 \Y
A, B Receiver Input Voltage -7.0 +12.0 \Y,
RO Receive Output Voltage (RO) -0.3 Veet0.3 \%
Tste Storage temperature range -55 +150 °C
Top Operating Temperature Range -40 +85 °C
Tmop Maximum operating temperature range -55 +125 °C
Continuous power
consumption 8-pin molded SOP (above +70°C) 470 mwW
TLeAD Solder temperature (10 seconds) +300 °C
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10 logical relation

1. RS485 Chip Driver Truth Table

Input Enable Output
DI DE A
H H H L
L H L H
X L z z
2. RS485 Chip Receiver Truth Table
Input Output

RE DE A-B (polarized) | A-B (no polarity) RO (polarized) RO (no polarity)
L X >-50mV >100mV H H
L X <200mY <100mY L L for polarity judgment time

H outside the polarity judgment time

L X Open Circuit Open Circuit H H (Out of polarity judgment time)
L X Short Circuit Short Circuit H H (Out of polarity judgment time)
H H X X z z
H L X X z z
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11 Electrical Characteristics
11.1 DC Characteristics
Test conditions: if not specified Vcc=5V+£10%, TA=25°C+10% (Note 1)

Parameter Symbol Conditions Min. Typ. Max. Unit
Operating Voltage Range Vce 4.5 5.5 \Y
Driver differential output

Vob1 5 \%
(no load)
Driver differential output
Vob2 1.5 \%
(with load)
Amplitude of change in
driver differential output AVobp 0.2 \%
voltage (Note 2)
Figure 1, R=54Q or R=27Q
Driver Common Mode
Voc 1 3 \%
Output Voltage
Amplitude of change in
common mode output AVoc 0.2 \%
voltage of the driver (Note 2)
Input High Voltage ViH DE, RE, DI 2 Y
Input Low Voltage Vi DE, RE, DI 0.8 \Y
Input Current lin DE, RE, DI +2 uA
ViNn=5V 40 90
Input current (A, B) lin2 DE=0V, Vcc=5V uA
Vin=0V 60 100
Receiver differential input Polarized -200 -50 mV
VTH -7V £ Vew s +12V
threshold voltage No Polarized -100 100 mV
Receiver input hysteresis AVTH 25 mV
Receiver output high VoH lo=-8mA 4 Y
Receiver output low VoL lo=8mA 0.4 \%
Receiver-side tri-state (high-
) lozr 0.4V <£Vo=<24V 1 uA
resistance) output current
Receiver Input Impedance RN -7V < Vems +12V 96 kQ
No Load, DE = Vcc 480 600 uA
No load supply current lcc RE=DI=GND or
DE = GND 450 600 uA
Vce
Receiver output short-circuit
losr 0V < Vro = Vcc 95 mA
current
ESD protection Pins A, B, Human Body Mode +8 +15 kV

Note 1: All currents flowing into the device are positive and currents flowing out of the device are negative; all voltages are

referenced to ground if not otherwise noted.

Note 2: AVOD and AVOC are the respective changes in VOD and VOC when the DI input state is changed.
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11.2 Switching Characteristics
Test conditions: if not specified Vcc=5V+10%, TA=25°C+10%

Parameter Symbol Conditions Min. Typ. | Max. | Unit
topLH 250 1000 nS
Drive Input to Output
toPHL 250 1000 nS
Figure 3 and 5
Driver Output Offset
toskew Roirr=50Q -3 +100 nS
| toPLH — toPHL |
CL1=CL2=100pF
tor 200 750 nS
Drive Rise and Fall Time
tor 200 750 nS
Driver enable to output high tozn Figures 4 and 6, CL.=100pF S2 closed 2500 | nS
Driver enable to output low tozL Figures 4 and 6, CL.=100pF S1 closed 2500 nS
Drive from low to off toLz Figures 4 and 6, CL.=15pF S1 closed 100 nS
Drive from high to off toHz Figures 4 and 6, CL.=15pF S2 closed 100 nS
trPLH 200 nS
Receiver Input to Output ]
tRPHL Figures 7and 9, | Vip | 2 2.0V; Vip 200 nS
Differential Receiver Offset rise-fall time < 15nS
tRskEW 3 +30 nS
| trPLH - tRPHL |
Receiver enable to output low | trzL Figures 2 and 8 C.=100pF S1 closed 20 50 nS
Receiver enable to output high | trzn Figures 2 and 8 CL.=100pF S2 closed 20 50 nS
Receiver from low to off trLz Figures 2 and 8 CL.=100pF S1 closed 20 50 nS
Receiver from high to off trHZ Figures 2 and 8 CL.=100pF S2 closed 20 50 nS
Driver output short-circuit )
lop Short circuit current between A and B 150 mA
current
Maximum data speed fmax 250 500 Kbps
Communications Bit Error o
Communication rate 250kbps 107
Rate (BER)
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11.3 Electrodeless Characteristics
The polarity direction of the drive polarity switch and the receive polarity switch remains the same, and

the polarity direction changes after a duration of Ts time in the following case DE=RE=0V and RO is low.
Parameter Symbol Conditions Min. Typ. Max. Unit
Infinitely switchable flip-flop wait time | Ts DE=RE=0, RO is low 10 65 150 ms

11.4 Test line and switch waveforms

S1
H — %« .vce
; R RO Test point 1K
Vob
2
; R Voc J S |
——~CRL -
L2 _
Figure 1: Driver DC Characterization Figure 2: Receiver Enable/Off Switch
Test Load Characterization Test Load
DE=3V,
S1
—4 ¢ /O—O Vcc
L1 T L1/L2 500R
—_——
DI VD ;RDIH:I4|||- &
e °—/L
L2 — Cb —~ CL ——
@
Figure 3: Driver Switching Figure 4: Driver Enable/Off Switching
Characteristics Test Load Characteristics Test Load
vce | | |
Ve - —
1%/ NI / 12VCC
or & i pE V. | | | N\ |

—> < tppiH - < tppHL
i L | —>| |<—tDZL—>| |<—tDZL

Vorr =V(L1)-(12)
%

#~0 D% NS
VDI A 10% 10% X
> < tx te—> <

toskew = |torn - tom |

Figure 5: Driver Transmission Delay Figure 6: Driver Enable/Off Timing
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VOH | RE YCC | | |

RO 1/2VCC
| __1r2vce _| —1— - |
VOL | | |

R < RZL —7 <—tRZL

—>| |<—tRPHL —>| |<—tRPLH ROVCC B » 3y Cvouo.sv

|
>'< | S e om 4 -
Output | | '
| | Y '/| 2.3V | ' |<VOL-O.5V

Figure 7: Receiver transmission delay Figure 8: Receiver enable/shutdown timing
T Output
ATE VID R —~

'

Figure 9: Receiver transmission delay test circuit
Note 1: L1 and L2 in each of the above diagrams refer to the output port when the polarity is not initialized.
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12 Application Information

12.1 Detailed Description

The RS485 high speed transceiver for RS-485/RS-422 communication contains one way driver and one
way receiver. Fail-safe circuitry is provided to ensure that the receiver output goes logic high when the
receiver input is open or shorted. If all transmitters hooked up to the termination match bus are disabled
(high resistance), the receiver will output a logic high. the RS485 has a low-swing driver that reduces EMI
and reflections due to improper cable termination, enabling error-free data transmission up to 500 kbps.
the RS485 is a half-duplex transceiver.

12.2 Receiver Input Filtering

When operating the RS485 in 500kbps mode, its receiver includes an input filter function in addition to
input hysteresis. This filtering function improves noise rejection of differential signals that rise and fall
slowly.

12.3 Reduces EMI And Reflections
The RS485's low-swing drivers minimize EMI and reduce reflections caused by improperly terminated
matching cables.

12.4 256 Loads On The Bus

RS485 load input impedance is greater than 96KQ, allowing up to 256 transceivers to be hooked up to
the same communication bus. The communication error rate is less than 10-5 under 2.4kbps and 9.6kbps
networking communication rate.

12.5 Electrostatic protection

All pins of the RS485 have electrostatic discharge protection circuitry to prevent damage to the chip from
human touch or ESD events during assembly. The driver output and receiver input pins utilize additional
enhanced ESD protection circuits that allow these pins to withstand ESD shocks of +15kV without
damage.ESD protection can be tested in a variety of ways. The outputs of the driver and the inputs of the
receiver are measured for ESD performance using the following ESD test methods: +15kV Human Body
Modeling.
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13 Package Information

SOP8 -
inches
1.27 BSC 1.14 BSC
4.90 +0.10 — —_
< 0.193 *0.004 | _)T'OS(L_ 0042
8 5
6.00 *0.20 3.90 *0.10 6.22 4.06 BN
0.236 *0.008 1 0.154 *0.004 0.245 MIN  LAYOUT 0.160
o 4
1.27 0.76
BSC BSC
0.050 0.030
; v
/ \ 1.55 020
0.18 *0.08 _\{ 0.061 *0.008 v 0
0.007 20.003 J I ‘4\ -3 0~8
0.41 *0.10 0.21 *0.04 0.84 *0.44
0.161 +0.004 0.008 *0.002 0.033 *0.017
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14 Important Statement

Chipnorth Electronic Technology (Nanjing) Co., Ltd. and its subsidiaries reserve the right to make
modifications, improvements, corrections, or other changes to this document and to any of the products
described herein at any time without notice. Chipnorth Electronic Technology (Nanjing) Co., Ltd. disclaims
any liability arising out of the use of this document or any of the products described herein; Chipnorth
Electronic Technology (Nanjing) Co., Ltd. does not transfer any license to its patents or trademarks or
other rights. Any customer or user using this document or any of the products described herein assumes
all risk and agrees to hold harmless Chipnorth Electronic Technology (Nanjing) Co., Ltd. and all
companies whose products are displayed on Chipnorth Electronic Technology (Nanjing) Co., Ltd.
Chipnorth Electronic Technology (Nanjing) Co., Ltd. makes no warranty and assumes no responsibility
for any products purchased through unauthorized sales channels. In the event that a customer purchases
or uses a product from Chipnorth Electronic Technology (Nanjing) Co., Ltd. for any unintended or
unauthorized use, the customer shall indemnify and hold harmless Chipnorth Electronic Technology
(Nanjing) Co., Ltd. and its representatives from and against all claims, damages, and attorney's fees
arising from any personal injury or death, directly or indirectly, arising out of or in connection with such
purchase or use.
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