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COSMAX485

Low Power, 10Mbps, RS-485/RS-422 Transceiver

Features

m  Wide Supply Voltage: 3.0V ~ 5.5V
m  Low Quiescent Current: lcc=350pA, Typ
m  Low Shutdown Current: lcc<2uA, Max
m -7V to 12V Bus Common Mode Input Range
m Fail-safe Functions
m  Over Temperature Protection
m  Allow Up to 128 Transceivers on the bus
m Data Rate Up to 10Mbps
m  Half-duplex Transceiver
m  Bus-Pin Protection:
» *+8kV IEC-ESD Contact
» +15KkV IEC-ESD Air-discharge
m  Small Packaging: SOP8/MSOP8/DFN8

Applications

m  Power Inverters
m  Motor Control
m Industrial Automation

m Battery-Powered Applications
o
RO E:ﬁb E Vcc
RE [2] B
DE [3] 6] A
D
DI [4] [5] GND

Pin Diagram

General Description

The COSMAX485 is an ultra-low power
differential bus/line transceiver designed for
multipoint data transmission standard RS485
applications with extended common mode
range: -7V to 12V. It also meets the

requirements of RS422.

The driver and receiver feature three-state
outputs, with the driver outputs maintaining high
impedance over the entire common mode range.
Excessive power dissipation caused by bus
contention or faults is prevented by a thermal
shutdown circuit which forces the driver outputs
into a high impedance state. The receiver has a
fail-safe feature which guarantees a high output
state when the inputs are left open or shorted.
Power-on reset circuits keep the outputs in a
high impedance state until the supply voltage

has stabilized.

The COSMAX485 offers significant power
saving without sacrificing ruggedness against
overload or ESD damage. It is available in 8-
lead plastic SOP8, MSOPS8, and DFN3x3-8, and
is specified for operation from —40°C to +125°C

ambient temperature.

Rev1.1

Copyright@2018 Cosine Nanoelectronics Inc. All rights reserved

The information provided here is believed to be accurate and reliable. Cosine Nanoelectronics assumes
no reliability for inaccuracies and omissions. Specifications described and contained here are subjected
to change without notice on the purpose of improving the design and performance. All of this information
described herein should not be implied or granted for any third party.
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1. Pin Configuration and Functions

Figure 1 Pin Diagram

Pin Description

Pin Name Description

Receiver output.
1 RO If the receiver output is enabled (RE low), then if A> B by 200mV,
RO will be high. If A < B by 200mV, then RO will be low.

Receiver output enable.
2 RE A low enables the receiver output, RO. A high input forces the
receiver output into a high impedance state.

Driver output enable.
A high on DE enables the driver outputs, A and B, and the chip will

3 DE function as a line driver. A low input will force the driver outputs into
a high impedance state and the chip will function as a line receiver.
Driver input.

4 DI If the driver outputs are enabled (DE high), then a low on DI forces
the outputs A low and B high. A high on DI with the driver outputs
enabled will force A high and B low.

5 GND Ground

6 A Non-inverting receiver input and non-inverting driver output

7 B Inverting receiver input and inverting driver output

8 Vce Power Supply
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Driver Truth Table
Inputs Outputs .

Function

H H H L Actively drive bus High

H L L H Actively drive bus Low

L X Z Z Driver disabled

OPEN X Z Z Driver disabled by default
H OPEN H L Actively drive bus high by default

Note: X =Don’t care; Z = High impedance

Receiver Truth Table

Inputs Outputs .
— Function
A-B RO
L >-50mV H Receiver valid bus High
L <-0.2Vv L Receiver valid bus Low
L -200mV<Input< -50mV ? Indeterminate bus state
H X Z Receiver disabled
OPEN X Z Receiver disabled by default
L Open-circuit bus H Fail-safe high output
L Short-circuit bus H Fail-safe high output
L Idle bus (Terminated) H Fail-safe high output

Note: DE =L or OPEN
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2. Product Specification

2.1 Absolute Maximum Ratings (")

Parameter Min Max Unit
DC supply voltage Vcc 7 \%
Control input voltages -0.5 Vce + 0.5 vV
Driver input voltages -0.5 Vee + 0.5 \Y,
Driver output voltage at A or B 14 \Y,
Receiver input voltage 14 vV
Receiver output voltage -0.5 Vcec + 0.5 Vv
Operating junction temperature -40 +135 °C
Storage temperature -65 +150 °C

(1) Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be operable
above the recommended operating conditions and stressing the parts to these levels is not recommended. In addition,
extended exposure to stresses above the recommended operating conditions may affect device reliability. The absolute
maximum ratings are stress ratings only.

2.2 Thermal Data

Parameter Rating Unit
150 (SOP8)
Package Thermal Resistance 206 (MSOP8) °C/W
57 (DFNS8,3x3)

2.3 Recommended Operating Conditions

Parameter Min. Typ. Max. Unit
DC Supply voltage 3.0 5.5 Vv
Input voltage at any bus terminal -7 12 Vv
Differential input voltage -12 12 Vv
Differential load resistance 54 60 Q
Data rate 0 10 Mbps
Operating ambient temperature -40 +85 °C
Operating junction temperature -40 +125 °C
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2.4 Electrical Characteristics

(Typical values are at Ta=25 °C, Vcc=5V, unless otherwise noted.)

Parameter Symbol Conditions Min. Typ. Max. | Unit

Driver Electrical Characteristics

Differential driver output

(no load) Voot | lo=0 3 3.5 Vv
Differential driver output v RL=50Q (RS422) 2.0 25 Vv

(with load) o2 | RL=27Q (RS485), Figure2| 1.5 2.0

Change in magnitude of

driver differential output _

voltage for complementary AVop | RL=27Q or 50Q -0.2 0 0.2 \Y

output states

Driver common-mode _

output voltage Voc RL =27Q or 50Q 1 2.4 3 \Y

Change in magnitude of

driver common-mode output _

voltage for complementary Avec | R =270 or 50Q 0.2 v

output states

Driver short-circuit current los Vo =-7V to 12V -250 250 mA
Logic Input high voltage Vi RE, DE, DI 20 Vv

Logic Input low voltage ViL RE, DE, DI 0.8 Vv

Logic Input current liN1 RE, DE, DI +5 pA

Receiver Electrical Characteristics

Receiver differential

threshold voltage Vi | Vem =-7V to 12V -200 -125 -50 mV

Receiver input hysteresis AVtH | Vem =0V 15 mV

Receiver input resistance Rin Vem = -7V to 12V 100 kQ
Vce =0V or 5V, Vpe = 0V

Input current (A, B) Iin Vin =12V +0.3 mA
Vin =-7V -0.3

Receiver output high voltage VoH lo=-8mA, Vip = 200mV 4.0 4.6 Vv

Receiver output low voltage VoL lo =-8mA, Vip = 200mV 0.2 0.4 \Y

Receiver output short-circuit _

current losk | Vro =0V to Vcc 7 30 mA

Tristate output leakage current| lozr | Vro = 0.4 t0 2.4V -1 1 pA

1
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Supply Current and Power Dissipation Characteristics
No Load, 330 500
DE=Vce, RE =0
No Load,
Supply current Icc L 36 50 uA
DE=Vce, RE =Vcc
No Load, 350 550
DE=0, RE =0
Shutdown current Ision | DE= 0, RE =Vcc 2 bA
Thermal shut-down junction .
temperature Ton 170 c
Thermal shut-down hysteresis | Tsny 30 °C
ESD Protection
IEC-ESD Contact +8 kv
ESD protection (A,B)
IEC-ESD Air-discharge *15 kV
ESD protection (all other pins) IEC-ESD Contact +2 kv
2.5 Switching Characteristics
(Typical values are at Ta=25 °C, Vcc=5V, unless otherwise noted.)
Driver Switching Characteristics
Propagation delay input to
output tLn 3 5 10 ns
E;(t)gjtgatlon delay input to torL Roier = 540, 3 5 10 ns
CL1=Cr2=100pF
Output to output skew tsk | (See Figure 4 and Figure 6) 2 5 ns
Rise or fall time tr, tr 3 6 10 ns
. CL = 100pF, S2 = Closed
Enable to output high tezH (See Figure 5 and Figure 7) 5 10 ns
CL = 100pF, S1 = Closed
Enable to output low trzL (See Figure 5 and Figure 7) 5 10 ns
. . CL = 15pF, S1 = Closed
Disable time from low tpLz (See Figure 5 and Figure 7) 8 15 ns
. . . CL = 15pF, S2 = Closed
Disable time from high teHz (See Figure 5 and Figure 7) 8 15 ns
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Receiver Switching Characteristics
Propagation delay input to
output trLH 30 105 150 ns
CF:L?FF))Stgahon delay input to o Rowr = 540, 30 105 150 ns
CL1=Cr2=100pF
Output to output skew tsk (See Figure 4 and Figure 8) 10 ns
. CrL = 15pF, S1 = Closed
Enable to output high tezn (SR;e FigFL)Jre 2 and Fc};ire 9) 50 70 ns
CrL = 15pF, S2 = Closed
Enable to output low tpzL (See Figure 2 and Figure 9) 50 70 ns
Disable time from low trLz ?SReL;FJIigSrFe’ §1a:dcll:(i)gjge 9) 50 70 ns
Disable time from high tPHz %‘ge:;igﬁfé gZa;dCll:ci)gsSge 9) 50 70 ns
Maximum data rate fumax 10 Mbps
3. Test Circuits
A ——
Voo
Figure 2. Driver DC test load
TEST POINT S1
RECEIVER oo 1K y
OUTPUT S cc
1K
. = >2
15pF ©
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3V

DI [DENLA —Cu

R
8 7 L L

Figure 4. Driver/Receiver timing test circuit

S1
40/0_ Ve
OUTPUT %8&0
UNDER TEST )

T C. —O/O—_L

Figure 5. Driver timing test load

4. Switching Time Waveforms

3V
DI j/ 15V f=1MHz,t,<10ns,t<10ns L5y
oV \
l l ’17 tp|_|.| tPLH ’47 1/2V0
B v
X .

—>| L—tSKEW Al" L‘tSKEW |

g i
1/2V,
vo 80% AV 90%
%/ 10% /' P 20%
Vo
tf L

t

Figure 6. Driver Propagation Delays
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3V

oF 7[1.5\/ f=1MHz,t,<10ns,t<10ns \\1_5\/
oV
tz — | tiz — j—
Vee ~
AB y N3V OUTPUT NORMALLY LOW (l05v
oL
Vou
AB />3y  OUTPUT NORMALLY HIGH \ 0.5V
N——
ov th— l— thz — le—
Figure 7. Driver Enable and Disable Times
Vor
RO 51‘
' 1.5V OUTPUT 1.5V
oL
ter L— f=1MHz,t,£10ns,t<10ns tpwn
Vob2
AB
ov INPUT
-Vop2
Figure 8. Receiver Propagation Delays
3V
RE \\1.5v f=1MHz,1,<10ns,t<10ns 7/1.5V
ov
tz|_ —> [ t|_z —>
3V \
RO NV OUTPUT NORMALLY LOW 55V
RO /_/1_5\, OUTPUT NORMALLY HIGH 0.5V
ov
tZH —> [« tHz—b

Figure 9. Receiver Enable and Disable Times
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5. Typical Application

The COSMAX485 device is a half-duplex RS-485 transceiver suitable for data transmission at rates
up to 10 Mbps over controlled-impedance transmission media (such as twisted-pair cabling). Up to
128 units of the COSMAX485 device can share a common RS-485 bus due to the low bus-input
currents of the device. A typical application showing a multi-point transmission network is illustrated
in Figure 10. Only one driver can transmit at a particular time, but multiple receivers may be enabled
simultaneously. As with any transmission line, it is important that reflections are minimized. This can
be achieved by terminating the extreme ends of the line using resistors equal to the characteristic
impedance of the line. Stub lengths off the main line must also be kept as short as possible. A properly

terminated transmission line appears purely resistive to the driver.

C0s485 C0sS485

RO RE DE DI RO RE DE DI

Figure 10. Multi-point Transmission Networks

1
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6. Package Information

6.1 SOP8 (Package Outline Dimensions)

sl = Dimensions Dimensions
J# Symbol | In Millimeters In Inches

= T H |:| I:l H Min Max Min Max

] A 1.350 1.750 0.053 0.069

: A1l 0.100 0.250 0.004 0.010

| s _ _ A2 1.350 1.550 0.053 0.061

B 0.330 0.510 0.013 0.020

J 'E} | 5 0.190 0.250 0.007 0.010

0 D 4.780 5.000 0.188 0.197

i R I:I |:| |::| . I::l E 3.800 | 4.000 | 0.150 | 0.157

E1 5.800 6.300 0.228 | 0.248
1.270TYP 0.050TYP
B I < L 0.400 1.270 0.016 | 0.050

A2

/————T 8 0° 8° 0° g°
\ i

i 0 | Dimensions | Dimensions
! Symbol | In Millimeters In Inches
i Min | Max | Min | Max
o T I | L } A 0.800 | 1.200 | 0.031 | 0.047
= v Al 0.000 | 0.200 | 0.000 | 0.008
! A2 0.760 0.970 0.030 | 0.038
i { b 0.30 TYP 0.012 TYP
- [ 0.15TYP 0.006 TYP
: D 2.900 | 3.100 | 0.114 | 0.122
o e 0.65TYP 0.026 TYP
.. E 2.900 3.100 0.114 | 0.122
E1 4700 5.100 0.185 | 0.201
L 0.410 0.650 0.016 | 0.026
- <] 0° 6° 0° 6°
<
_I"I_I"I_I"I_I"I__:_
D
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6.3 DFN-8(3x3) (Package Outline Dimensions)
| | ~
[ D | ] <
<
] Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
£ A 0.700 0.800 0.028 0.031
Al 0.000 0.050 0.000 0.002
° A2 0.203 REF 0.008 REF
L D 2.900 3.100 0.114 0.122
< D1 2.200 2.400 0.087 0.094
E 2.900 3.100 0.114 0.122
El 1.400 1.600 0.055 0.063
|‘e'| N8 k 0.200 MIN 0.008 MIN
T b 1.800 |  2.000 0007 [ 0012
| | |—'-| |-'-| |—| e 0.650 TYP 0.026 TYP
) D1 T L 0375 | 0575 0.015 | 0.023
—+ E1
Y i
N1
L- b
7.Ordering Information
Model Order Number Package Package Option Markm_g
Information
COSMAX485ESA SOP-8 Tape and Reel, 4000 | COSMAX4853RS
COSMAX485 | COSMAX485RM MSOP-8 Tape and Reel, 3000 | COSMAX4853RM
COSMAX485RF DFN3x3-8 Tape and Reel, 4000 | COSMAX4853RF
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