% ChipNobo CN485

+15kV ESD-Protected,
ChipNobo Co., Ltd 16Mbps, Fail-Safe,RS-485 Transceiver

General Description

The CN485is a half-duplex RS-485 transceiver with £15kV IEC 61000-4-2 contact ESD

protection. This device contains one driver and one receiver. The CN485 includes fail-safe

circuitry, which guarantees a logic-high receiver output when the receiver inputs are open or
shorted. This means that the receiver output will be logic high even if all transmitters on a
terminated bus are disabled.

The CN485 supports hot plug function. During power on, the driver and receiver are turned off to
avoid conflict on the bus when hot-plugging. The device has a 1 unit load receiver input
impedance that allows up to 32 transceivers on the bus.

Features Functional Block

Wide Supply Voltage: 3V to 5.5V

True Fail-Safe Receiver ° A\

Maximum Data Rate: 16Mbps RO |1 R 8] Ve

Allow Up to 32 Transceivers on the Bus /RE [ 718

Hot Plug Function

I/O Pins ESD Protection: DE | 3 ¢ 6]A
J.r_lSkV I_EC 61000-4-2, contact Discharge Dl [4 D 5 | GND

Available in SOP8 Package

Applications

RS-485 Communications

Level Translators

Transceivers for EMI-Sensitive Applications
Industrial Control Local Area Networks
Energy Meter Networks

Lighting Systems
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Pin Function Description

Pin :
Name Function
Number

1 RO Receiver Output.

2 IRE Receiver Output Enable. /RE is low to enable the Receiver;
/RE is high to disable the Receiver.

3 DE Driver Output Enable. DE is high to enable the Driver; DE is
low to disable the Driver.

4 DI Driver Input

5 GND Ground.

5 A Non-inverting Receiver Input and Non-inverting Driver
Output.

7 B Inverting Receiver Input and Inverting Driver Output.

8 Ve Power Supply.

Function Table (Transmitting)

Inputs Outputs
/IRE DE Dl A B
X 1 1 1 0
X 1 0 0 1
0 0 X High-Z High-Z
1 0 X Shutdown (High-2)

Function Table (Receiving)

Inputs Outputs
/IRE DE A-B RO
0 X >-10mV 1
0 X <-200mV 0
0 X Open/shorted 1
1 1 X High-Z
1 0 X Shutdown (High-Z)
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Absolute Maximum Ratings

Parameter Symbol Rating Units
Power Supply Vce +7 \%
Control Input Voltage /IRE, DE -0.3 to Vcc+0.3 \%
Transmitter Input Voltage DI -0.3 t0 Vcc+0.3 \%
Transmitter Output Voltage A B +13 \%
Receiver Input Voltage A B +13 \%
Receiver Output Voltage RO -0.3 t0 Vcc+0.3 \%
Operating Temperature -40 to +125 C
DC Electrical Characteristics
(Test Conditions: VCC=+5V, Ta=-40°'C ~+125C, unless otherwise noted.)
Parameter Symbol conditions MIN TYP MAX UNITS
Driver
Differential Driver Output(no )
Vob1 Figure 1 Vce \%
load)
Vcc=5V Figure 1,
2.7 34
) ] ] R=27Q
Differential Driver Output Vob2 - \Y
Vcee=3V Figure 1,
15 1.8
R=27Q
Change in Magnitude of
Differential Output Voltage (Note AVop Figure 1, R=27Q -0.2 0.2 \%
2)
Driver Common-mode Output ]
Voc Figure 1, R=27Q Veel2 3.0 \%
Voltage
Change in Magnitude of
Common-Mode Voltage (Note AVoc Figure 1, R=27Q -0.2 0.2 \%
2)
Input High Voltage ViH DE,DI/RE 2.0 v
Input Low Voltage Vic DE,DI/RE 0.8 \%
DI Input Hysteresis VHys 100 mV
PESGNDyy=12v 800
Input Current(A and B) hine h HA
or 5.25V ViN=-7V -800
Driver Short-Circuit loso  |APinShortto BPin|  -250 250 mA
Output Current
Receiver
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%% ChipNobo CN485
+15kV ESD-Protected,

ChipNobo Co., Ltd 16Mbps, Fail-Safe,RS-485 Transceiver
Receiver Differential Vi FTV=Veu=12V -200 -125 -10 mv
Threshold Voltage
Receiver Input

] P AVTH 25 mv
Hysteresis
. . Vee=5V,lo=-8mA 4.0
Receiver Output High
Voltage Von Vee=3V,lo=-4mA 2.45 v
. Vce=5V,lo=8mA 0.4
Receiver Output Low Vou \4
Voltage Vcee=3V,lo=4mA 0.4
Three-State Output lozr +1 HA
Current at Receiver
Receiver Input Riy STV=Vew=12V 12 KQ
Resistance
Receiver Output losr 0V =Vro=Vcc +100 mA
Short-Circuit Current
Supply Current
No load , DE=Vec 15 2 mA
/RE=DI=
Supply Current lec GND or
Vce DE=GND 1.2 2 mA
DE=GND,
Supply Current in Isson ~ /RE=VCC, DI=Vcc 2 HA
Shutdown Mode or GND

Note 1: All currents into the device are positive. All currents out of the device are negative. All voltages are
referred to device ground unless otherwise noted.
Note 2: AVOD and AVOC are the changes in VOD and VOC, respectively, when the DI input changes

state.

Switching Characteristics

(Test conditions: Vcc=+5V, Ta=-40°C~+125°C, unless otherwise noted.)

Parameter Symbol Conditions MIN | TYP MAX UNITS
t DPLH Figure 3 and 5, 11 25
Derer Input tO RDIFF=54Q ns
Output toPHL 16 30

CL1=C12=100pF

Driver Output Figure 3 and 5,

t Dskew Rpirr=54Q 5 ns
CL1=CL2=100pF

Skew |TopLH —

TopHL|
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Figure 3 and 5,
Driver Rise or tor, tor Roirr=54Q 6.5 ns
Fall Time CL1=CL2=100pF
Maximum Data F max 16 Mbps
Rate
Driver Enable to t oz Figure 4 and 6, 25 50 ns
Output High CL=100pF S2 Closed
Driver Enable to t o2t Figure 4 and 6, 28 50 ns
Output Low CL=100pF S1 Closed
Driver Disable ol Figure 4 and 6, CL.=15pF 29 45 ns
Time from Low S1 Closed
Driver Disable o Figure 4 and 6, CL.=15pF 1 45 ns
Time from High S2 Closed

Figure 7 and 9,
Receiver Input to treLH |Vip |z 2.0V 45 70 ns
Output URPHL ; rise and fall time of

VID£15ns

Figure 7 and 9,
[TrPLH — TRPHL| |Vip |z 2.0V
Differential LRskD > ns
Receiver Skew ; rise and fall time

of VID<15ns
Receiver Enable t Rzl Figure 2 and 8, 12 25 ns
to Output Low CrL=15pF S1 Closed
Receiver Enable t Rz Figure 2 and 8, 8 25 ns
to Output High CrL=15pF S2 Closed
Receiver Disable t Rz Figure 2 and 8, 9 25 ns
Time from Low CrL=15pF S1 Closed
Receiver Disable t RHz Figure 2 and 8, 10 25 ns
Time from High Cru=15pF S2 Closed
Time to t SHDN 500 ns
Shutdown
Driver Enable Figure 4 and6,

t DzH(SHDN, 3 S S
from Shutdown to G ¢ =100pF S2 Closed "
Output High

. Figure 4 and 6,
Driver Enable t DZL(SHDN) B 3 5 V&
from Shutdown to CL=100pF S1 Closed
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Output Low

Receiver Enable Figure 2 and 8,

t RzZH(SHDN) 3 5 s
from Shutdown to CrL=15pF S2 Closed "

Output High

Receiver Enable Figure 2 and 8,

t RZL(SHDN 3 5 S
from Shutdown to : ) CrL=15pF S1 Closed H

Output Low

Test Circuits and Timing Diagrams

TES 1k
RECEIVER [ ONT o/ Vo

OUTPUT @ ST
CFI, 1K
15F [
o\o
; 1
S2 =
Figure 1: Driver DC Test Load Figure 2: Receiver Enable/Disable Timing Test Load
3w » -
LE I:L 1 J._ O O— Vi
QUTPUT vy :
T —e—"\\\—e
DI Eprrr UNDERTEST |y
V1D o o
p—— —o
7 l = — 52 —
CL2 -
— b
Figure 3: Driver Timing Test Circuit Figure 4: Driver Enable/Disable Timing Test Load
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DI

3V
DE ZI.SV }‘1.5\'
.—7 ov

tozH, tDZH(SHDN) ] —m{tDHZ

OUTPUT HIGH
OUT (B) Vo - 0.5v VoH
OUT (A, B) 2.3V (
OUT (A) T — ov
tozL, tDZL(SHDN) —|
90% 20% +Vop
VDIFF (A-B) Vee
10% Voo OUT (A, B)
VoL +0.5V v,
SKEW = [tDPLH-tDPHL]| OUTPUT LOW
Figure 5: Driver Propagation Delays Figure 6: Driver Enable and Disable Times
_ 3v
B -1V RE 1.5V

ov ov ov

A tRZH, tRZH(SHDN) taiz -—
OUTPUT HIGH
Vo - 0.5v VoH
RO 1.5V
Vee ov
RO
ov tr7L, tR7L(SHDN)

RO
VoL + 0.5V VoL
OUTPUT LOW

Figure 7: Receiver Propagation Delays Figure 8: Receiver Enable and Disable Times

RECEIVER
OuUTPUT

ATE Yip

Figure 9: Receiver Propagation Delay Test Circuit

Typical Application

1200 1200
L oE
B (( B
0 )
D
— DI
DE — ((
A B A ) _8 A A
RO — RO
JRE — — /RE
R R
I [ [ I I [
DI DE RO /RE Dl DE  ROJRE

Figurel0 Typical Half-Duplex RS-485 Network
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Package Information (SOP8)

D | MILLIMETER
[ » ! SYMBOL
A3 MIN | NOM | MAX
T A2 A b oo
il i 7 L et | 2 [T T
i Tl
Al LT— Al 0.08 | 0.18 | 0.28
A2 120 | 140 | 1.60
b A3 055 | 0.65 | 0.75
E H H H——— bl b 0.39 — 0.48
277\ B bl 0.38
o 777///// = f : 041 | 044
BASE METAL {7 ,/;vﬁ//,,,;/ ] T c 020 | _ 0.26
WITH PLATING cl 0.19 020 | 0.21
El E
SECTION B-B D 470 | 490 | 5.10
5.80 | 6.00 | 6.20

© E

H H E = El 370 | 3.90 | 4.10
1:1—— e 127BSC

LH_ lLJ F e h 025 | _ | 050

L 050 | | 080
L1 1.05REF
8 0 8

NOTICE

The information presented in this document is for reference only. Involving product optimization and productivity improvement, ChipNobo
reserves the right to adjust product indicators and upgrade some technical parameters. ChipNobo is entitled to be exempted from liability
for any delay or non-delivery of the information disclosure process that occurs.

A HREOERURESE, WRFRINANEFERE, ChipNobo BIUEEE RSSO RASHIIAR, FAEIMEERELIEFELEES
ETREGXIARIERZ, ChipNobo HB3RGE.

The product listed herein is designed to be used with residential and commercial equipment, and do not support sensitive items and
specialized equipment in areas where sanctions do exist. ChipNobo Co., Ltd or anyone on its behalf, assumes no responsibility or liability for
any damages resulting from improper use.

AP HAF R EERAMEIIRE HER, AOFRatEtXKasVR MBS, ChipNobo BIRABIEENR, MWEAFXERTIERINEHT
REFRBHTSEE.

For additional information, please visit our website https://www.chipnobo.com/en or consult your nearest Chipnobo sales office for

further assistance.
MTHESER, BHITFEAIAIRIE https://www.chipnobo.com/en, BEEEIERIAAY Chipnobo $EENELGKEH—EEEE,
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