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Description

SP3485EENis a RS-485 transceiver with 3.0V~5.5V wide power supply, bus port ESD protection
capacity of over 15kV HBM, bus withstand voltage range of +15V, half duplex, low power
consumption, and fully meet the requirements of TIA / EIA-485 standard.

SP3485EEN includes a driver and a receiver, both of which can be enabled and closed independently.

When both are disabled, both the driver and the receiver output are high resistance state. SP3485EEN has

1/8 load. which allows 256 SP3485EEN transceivers to be connected to the same communication bus. It

can realize error-free data transmission up to 10Mbps.

SP3485EEN has a working voltage range of 3.0~5.5V, and has the functions of fail safe, over temperature
protection, current-limiting protection, over-voltage protection, etc.

Features Applications
Fail-safe Circuitry ® RS-485 Communications
Low Power Consumption ® Level Translators
Up to 256 Transceivers can be Attached to The Bus ® Security Equipment
Maximum Transmission Rate: 10Mbps ® Industrial Control Equipment
ESD: >+15kV ®  Watt-hour meter
SOPS8 Package
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Pin Description

PIN SYMBOL DESCRIPTION

Receiver Output. When /RE 1s low and if A - B>-10mV, RO will be
high; if A - B<-200mV, RO will be low.

Receiver Output Enable. Drive /RE low to enable RO; RO is high
2 /RE impedance when /RE is high. Drive /RE high and DE low to enter
low-power shutdown mode.

Driver Output Enable. Drive DE high to enable driver outputs. These
3 DE outputs are high impedance when DE is low. Drive /RE high and DE
low to enter low-power shutdown mode.

1 RO

Driver Input. With DE high, a low on DI forces non-inverting output

4 DI low and inverting output high. Similarly, a high on DI forces
non-inverting output high and inverting output low.

S GND Ground

6 A non-inverting Receiver Input and non-inverting Driver Output

7 B Inverting Receiver Input and Inverting Driver Output

8 VCC Positive Supply

Typical application cricuit
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Function Tables
® TRANSMITTING
INPUTS OUTPUTS
RE DE DI A B
X l 1 1 0
X l 0 0 !
0 0 X High-Z High-Z
1 0 X Shutdown
® BECEIVING
INPUTS OuUTPUTS
'‘RE DE A-B RO
0 X >-0.05V ]
0 X <-0.2V 0
0 X Open / Shorted 1
1 1 X High-Z
1 0 x Shutdown
Absolute Maximum Rating(TA=25C)
Parameter Name Value Unit
Supply Voltage ( Vcc ) 7 \Y%
Operating Voltage +3~5.5 \%
Control Input Voltage ( /RE, DE ) -0.3~Veet+0.3 Vv
Driver Input Voltage ( DI ) -0.3~Vce+0.3 V
Driver Output Voltage ( A.B ) +13 Vv
Receiver Input Voltage ( A.B ) +13 V
Receiver Output Voltage ( RO ) -0.3~Vcet0.3 Vv
Operating Temperature ( Topr ) -40~+125 °C
Storage Temperature ( Tsrtg ) -65~+150 °C
Operating voltage +3~+35.5 \%
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DC Electrical Characteristics (VCC=5V TA=25C)
PARAMETER SYMBOL CONDITIONS MIN |TYP| MAX | UNITS
Differential Driver Output ( no
Vobi --- VCC \%
load )
Differential Driver Output Vo2 1.5 \Y%
Change in Magnitude of
Difterential
Output Voltage Avop e v
Driver Common-Mode Output
VOItage V[}C Rzz?Qj Figure 1 10 - 30 V
Change in Magnitude of
Common-Mode Voltage2 AVoc 0.2 \%
Input High Voltage Vin DE, DI, /RE 2.0 V
Input Low Voltage Vi DE, DI, /RE 0.8 \Y%
DI Input Hysteresis VHYS 100 mV
Driver Input Current ( A And VIN=12V DE=0V. 250 UA
B) IINT VIN=-7V Vee=5.0V -150 A
Driver Short-Circuit Output g .
Current3 losp A and B Short-Circuit -100 --- 100 mA
Recerver Differential Threshold .y, 200 -12 50 vV
Receiver Input Hysteresis AVTH 40 mvV
Recerver Output High Voltage Vou lo=-8mA VCC-1 | --- \Y%
Receiver Output Low Voltage VoL lo=8mA 0.4 \%
Three-State Output Current at |
Receiver lozr Vo=1V -1 —- ] uA
Recerver Input Resistance RIN IV=Vem=12V 96 K Q
Recerver Output Short-Circuit
Current P [osr OV=VRrRo=<VCC +7 --- i[]l 0 mA
DEZVC No Load 700 | 1200 UA
Supply Current " B /RE=DI=VCC/G
¢ DEBGN ND — | 600 | 1200 uA
Supply Current in Shutdown DE=GND, /RE=VCC,
Mode [SHDN DI=VCC/GND --- 3 uA
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DC Electrical Characteristics (vcCc=3V TA=25C)
PARAMETER SYMBOL CONDITIONS MIN |TYP| MAX | UNITS

Differential Driver Output ( no

VobD1 VCC V
load )
Differential Driver Output VoD 09 \Y
Change in Magnitude of
Differential Output Voltage AVoD 0.2 \Y%
Driver Common-Mode Output R=274), Figure | 10 10 .
Voltage Voc | |
Change in Magnitude of
Common-Mode Voltage?2 AVoc 0.2 \%
Input High Voltage Vi DE, DI, /RE 1.5
Input Low Voltage ViL DE, DI, /RE 0.6
DI Input Hysteresis VHYS 100 mV

VIN=12V DE=0V, 150 uA

Driver Input Current ( A And B )

[Nt VIN=-7V Vee=3V | -150 UA
Driver Short-Circuit Output 4
Current3 losp A and B Short-Circuit -100 100 mA
Receiver Differential Threshold
Voltage VrH -IV=Vcu=<12V 200 200 mV
Receiver Input Hysteresis AVTH 40 mV
Receiver Output High Voltage Vou [o=-8mA VCC-1 \%
Receiver Output Low Voltage VoL [o=8mA 0.6 Vv
Three-State Output Current at _ )
Receiver lozr yo!V l l A
Receiver Input Resistance RIN IV=Vem=12V 96 KQ
Recerver Output Short-Circuit +10
Current losr OV=Vro=VCC +7 0 mA

DE=VCC | No Load 1000 wA

Supply Current

Icc DE=GND | /RE=DI=VC 1000 wA

C/GND

Supply Current in Shutdown DE=GND, /RE=VCC
Mode ISHDN DI=VCC/GND 3 WA
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Switching Characteristics(vcc=5v, TA=25C)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS
Driver Rise or Fall . 30 ns
Time Figure 3 and 35,
Driver Il’lput to Ol.ltpl.lt tpLis ppL 30) 60 ns
5 R[HFF=54Q
Driver Output Skew s 20 ns
CL1=CL2=100pF
|TppLu — Toph|
_ _ - Figure 4 and 6, C; =100pF
Driver Enable time e 70 ns
(Receiver enabled )
. _ tz(sHDN) Figure 4 and 6, C;=100pF
Driver Enable time 1400 3000 ns
lHz(SHDN
R (Receiver disabled)
_ _ _ byt Figure 4 and 6, C; =100pF
Driver disable time ’ 70 ns
Maximum Data Rate Furiax - 10 --- Mbps
Receiver Rise or Fall tg. 20 ns
Time
Receiver propagation -
delay time F 90 250 ns
Figure 7
| TrRpLE—TRPHL| _
Differential oD 30 ns
Receiver Skew
Figure 2 and 8, Cgri=15pF
Receiver enable time 'z, tza s A 30 70 ns
(Driver enabled)
tzL(sHDN), Figure 2 and 8, Cg;=15pF
Receiver enable time z RL=2VP 1400 3000 ns
lzH(SHDN
"7 | (Driver disabled)
Receiver disable time tz. tuz Figure 2 and 8, Cri=15pF 30 70 ns
Time to Shutdown ts HDN L 200 600 ns
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Switching Characteristics(vcc=3v, TA=25C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS
Driver Rise or Fall te t, 30 ns
Time Figure 3 and 5,
Driver Input to Output | 30 60 ns

. R—DIFF=54Q
Driver Output Skew 20 ns

tskew CL]=C|_3= | OODF

| TopLu — Top|

_ _ Figure 4 and 6, Cr=100pF
Driver Enable time tis L 70 ns

(Receiver enabled)

_ _ | Ap— Figure 4 and 6, CL=100pF

Driver Enable time 1600 3000 ns
Lz suon) (Receiver disabled)

_ _ _ Figure 4 and 6, CL=100pF
Driver disable time tiz .t 70 ns
Maximum Data Rate F,, 10 Mbps
Receiver Rise or Fall te. 20 ns
Time
Receiver propagation
delay time tors, tome 90 250 ns

Figure 7
| TrpLE—TRPHL|
Differential texo 30 — ns
Receiver Skew
_ _ Figure 2 and 8, Cg=15pF
Receiver enable time t, .t 25 70 ns
(Driver enabled)
_ _ {z1(suon), Figure 2 and 8, Cy=15pF
Receiver enable time 1600 3000 ns
UznsioN) (DI’iVﬂl’ dlSﬁblﬂd)

Receiver disable time tiy ti Figure 2 and 8, Cw=15pF 30 70 ns
Time to Shutdown . - 230 800 ns
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Test Circuit
AR
1kQ
R RECEIVER 1EST POINT o/o—/\/\/\,— -
QUTPUT + S1
Vop ChL
? 150F :: 1kQ
R VDC 2
o\o
5 —— —L_ 52 =
Figure 1. Driver DC Test Load Figure 2. Receiver Enable/Disable Timing Test Load
Cu —”—
RDIFF
e 40/{3— Vee
= OUTPUT ¥ ”
Co—— UNDER TEST 9 VY
: N —®
— - e
Figure 3. Driver Timing Test Circuit Figure 4. Driver Enable/Disable Timing Test Load
T %/ 1.5V p . Sl
- R DE 15V 15V
ov = 4l - > 2v ov N s,
B Y \L/L - —»| |- lz7L(SHDN) L Iz —e= |-
A Vo ™ * VoL \:\E.E\I D_UTFﬂ I__UW _/’ Voo +0.5V
Vo - Voire=V (A) -V (B) s OUTPUT HIGH
v % o ~
DIFF 3: 10% T 0% 90% - - r 5 av \‘;J{GH 05V
o - ¥ RN —®| |~ lzH(SHON). tzH iz —| |
tskEw = | tPLH - tPHL | '
Figure 5. Driver Propagation Delays Figure 6. Driver Enable and Disable Times
3V
- —\h
HEW 15V S /,// 15V

VoH
R VoL \Ii-?” QUTPUT 15‘“?“ G —»| |-tz sHon) Iz Lz —» i
W tew oLy —= A RO \\1-5‘-’ OUTPUT LOW /" VoL+05V
IV B INPUT
OUTPUT HIGH

RO A N Vou-05v
o A1 \y_ Vor
—®|  |<=— IzH(SHON). zH iz — =
Figure 7. Receiver Propagation Delays Figure 8. Receiver Enable and Disable Times
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SOP-8 Package informantion
- D
‘ —| |<—° }
! —
8 f
i .
L
LLI_ | ._._.__._..i._._._._._._._._.._._
D )
N | |
B TG 6
, B )
| e
e b -

[
<C
|
Symbol Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.

A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
C 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
3 0° 8° 0° 8°
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