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ACP2485B

RS485 Transceivers

Feature

Fail-safe circuitry
Low power consumption
Up to 256 transceivers can be attached to

the bus

Applications

) RS-485 Communications
) Level Translators

®  Security Equipment

General Description

The ACP2485B is high-speed transceivers

for RS-485 communication, which contain one

driver and one receiver. The ACP2485B feature

fail-safe circuitry, which guarantees a logic-high

R

® Maximum transmission rate:

10Mbps(Vcc=5V)
ESD: =+15kV
SOP8 Package

Industrial Control Equipment

Watt-hour meter
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N
terminated bus are dis Ie&high impedance).

The ACEZ4@er slew rates are not limited,
makin i speeds up to 10Mbps possible.
I

evice has a 1/8-unit-load receiver

receiver output when the receiver inputs are impedance that allows up to 256
open or shorted. This means that the ecizc transceivers on the bus.
output will be a logic high if all tran@x
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ACP2485B

RS485 Transceivers

Absolute Maximum Ratings

Supply Voltage (VCC)

Operating voltage '

Control Input Voltage (/RE, DE) ..... -0.3~Vcc+0.3V

Driver Input Voltage (DI) -0.3~Vcc+0.3V

Driver Output Voltage (A,B) ........cc......... +13V

(TA=25C)

Receiver Input Voltage (A,B) .............

Receiver Output Voltage (RO) -0.3~Vce+0.3V

....... -40 C~+105TC

Operating Temperature (TOPR)

Storage Temperature (TSTG) -65C~+150 C

Note 1: Recommended operating voltage is 5V, but can be compatible with 3V. If using a 3V or 3.3V supply voltage, please

reduce the transmission rate.

DC ELECTRICAL CHARACTERISTICS (vcc=s.0v, TA=25TC)

PARAMETER SYMBOL CONDITIONS MIN TYP
Differential Driver Output (no load) Vob1 s
Differential Driver Output Vob2 1.5 ‘ - \Y
P
|
Change in Magnitude of Differential ‘
AVop s D 0.2 \
Output Voltage R=27Q, Figure 1 \
Driver Common-Mode Output Voltage Voc 0 1.0 - 3.0 \%
Change in Magnitude of Common- (
AVoc - - 0.2 \%
Mode Voltage? {
Input High Voltage @\ e DI RE 20 v
Input Low Voltage /v DE, DI, /RE - - 0.8 \%
DI Input Hysteresis - ( Vhys - — 100 — mV
Driver Input Cyrrefit ( nw VIN=12V DE=0V, - 250 uA
Iin1
c VIN=-7V Vee=5.0V 150 UA
3 M-Circuit Output Current® loso A and B Short-Circuit -100 - 100 mA
eceiver Differential Threshold Voltage V7 -TV=Ven=12V -200 -125 -20 mV
Receiver Input Hysteresis AV - — 40 - mV
Receiver Output High Voltage Von lo=-8mA VCC-1 - - \%
Receiver Output Low Voltage Vou lo=8mA - 0.4 \%
Three-State Output Current at Receiver lozr Vo=1V -1 - 1 HA
Receiver Input Resistance Rin -TV=Ven=12V 96 - - KQ
Receiver Output Short-Circuit Current losr 0V<Vro<VCC +7 -—- +100 mA
Supply Current DE=VCC No Load 630 1200 HA
lec
DE=GND /RE=DI=VCC/GND 600 1200 PA
Supply Current in Shutdown Mode DE=GND, /RE=VCC,
IsHpn - - 3 PA
DI=VCC/GND
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RS485 Transceivers

DC ELECTRICAL CHARACTERISTICS (vcc=3.0v, TA=25C) !

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Differential Driver Output (no load) Vo1 -—- - VCC \%
Differential Driver Output Vob2 0.9 - - \%
Change in Magnitude of Differential
AVop - - 0.2 \%
Output Voltage R=27Q), Figure 1
Driver Common-Mode Output Voltage Voc 1.0 - 3.0 \%
Change in Magnitude of Common-
AVoc - - 0.2 \%
Mode Voltage®
Input High Voltage ViH DE, DI, /RE 1.5 - - A
Input Low Voltage Vi DE, DI, /RE 06 OU
'A J
DI Input Hysteresis Vhvs - 100 mV
e \\\
Driver Input Current (A And B) VIN=12V DE=0V, e \\ 150 uA
Iin1
VIN=-7V Vee=3V -150 \/ uA
Driver Short-Circuit Output Current® losp Aand B Short-Circy't {w DIOO - 100 mA
Receiver Differential Threshold Voltage Vn -TV<=Vens=12V n\v -150 - 150 mV
Receiver Input Hysteresis AVTh - 0\ A 40 - mV
Receiver Output High Voltage Von los; VCC-1 - - \%
Receiver Output Low Voltage Vol >; - - 0.6 \Y
P
Three-State Output Current at Receiver Qﬁa Vo=1V -1 - 1 pA
2
Receiver Input Resistance / Ew -7V=Venu=12V 96 - - KQ
Receiver Output Sh@CirfN nt losr OV<Vro<VCC +7 +100 mA
- 9
Supply Curren \ DE=VCC No Load - 1000 HA
lec
(‘ DE=GND /RE=DI=VCC/GND 1000 A
C?S\Ment in Shutdown Mode DE=GND, /RE=VCC,
Iston - - 3 HA
DI=VCC/GND
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RS485 Transceivers

SWITCHING CHARACTERISTICS (vce=s.0v, TA=25C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Driver Rise or Fall Time tr, tr - 30 - ns

Driver Input to Output teun, tere Figure 3and 5, Roirr=54Q - 30 60 ns

Driver Output Skew C1=Ci2=100pF - - 20 ns
tskew

| Toptn — ToprL|

Figure 4 and 6, C.=100pF
Driver Enable time tiz. thz — — 70 ns
(Receiver enabled)

tiz(sHon). Figure 4 and 6, C.=100pF
Driver Enable time - 1400 3000 ns
tHz(sHoN) (Receiver disabled)
Figure 4 and 6, C.=100pF \
Driver disable time tiz tze - — w0 &

A\
Maximum Data Rate Fuiax - 10 < “\\- Mbps
Receiver Rise or Fall Time tr, tr -— » -—- ns
>3

Receiver propagation delay o, u,
teLH, tPHL « 90 250 ns

time Figure 7 0&
| Treiw—Trene| Differential 0
tsko — 30 . ns
Receiver Skew
v &

r MRF']SpF
Receiver enable time tz tzn r - 30 70 ns
(D enabled)

y( & Figure 2 and 8, Cr.=15pF

Receiver enable time - 1400 3000 ns
& tzH(sHDN) (Driver disabled)

Receiver disalN iz, thz Figure 2 and 8, Cr.=15pF - 30 70 ns
\

Time ffo hutdow\\\ tsron - - 200 600 ns

N
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RS485 Transceivers

SWITCHING CHARACTERISTICS (vcc=3.0v, TA=25C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Driver Rise or Fall Time tr, tr - 30 - ns
Driver Input to Output teu, terL Figure 3and 5, Rorr=54Q - 30 60 ns
Driver Output Skew C1=Ci2=100pF - - 20 ns
tskew
| Toptn — ToprL|
Figure 4 and 6, C.=100pF
Driver Enable time tiz. thz - - 70 ns
(Receiver enabled)
tiz(sHon). Figure 4 and 6, C.=100pF
Driver Enable time - 1600 3000 ns
tHz(sHoN) (Receiver disabled)
Figure 4 and 6, C.=100pF \
Driver disable time tz tz -—- -—- w0 &
PPN
o \\
Maximum Data Rate Fuiax - 10 < “\\- Mbps
Receiver Rise or Fall Time tr, tr - » - ns
3
Receiver propagation delay o, g,
teLH, tPHL - g 90 250 ns
time Figure 7 0‘
| Treiw—Trene| Differential 0
tsko - 30 - ns
Receiver Skew
s “‘
r MRF']SpF
Receiver enable time tz tzn r - 25 70 ns
(D enabled)
y( & Figure 2 and 8, Cr.=15pF
Receiver enable time - 1600 3000 ns
& tzH(sHDN) (Driver disabled)
Receiver disalN iz, thz Figure 2 and 8, Cr.=15pF - 30 70 ns
\
Time ffo hutdow\\\ tsron - - 230 800 ns

%e 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: AVop and AV are the changes in Vop and Ve, respectively, when the DI input changes state.

Note 3: Maximum current level applies to peak current just prior to foldback-current limiting;, minimum current level applies during current

limiting.

Pin Assignment

o ]® ™ [ ve O TTvee R0 (@ e
RE [Z] 7] 8 Re\[TT] T B RR\ L B
oE [3] 5] A DE [ 11| TT ] a DB A
oI [3 [5] onp DI 11 o D GND
SOP8 MSOPS8 DFN3*3-8
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RS485 Transceivers

Product Information

Product Package MPQ
ACP2485BATO0 SOP-8 3500PCS
ACP2485BBTO MSOP-8 3500PCS
ACP2485BCT0 DFN3*3-8 3000PCS
Pin Description
PIN NAME FUNCTION
Receiver Output, When RE is low and if A- B = -50mV, RO will be high; ifA-B <
1 RO will be low.
Receiver Output Enable. Drive RE low to enable RO; RO is high |mpedancef @ﬁ
2 IRE RE high and DE low to enter low-power shutdown mode. \
Driver Output Enable. Drive DE high to enable driver outpu outputs are high impedance
° bF when DE is low. Drive RE high and DE low to ente’r\I: (C’shutdown mode.
4 DI Driver Input. With DE high, a low on DI for M\)ﬁing output low and inverting output high.
5 GND Ground PR ( ~
6 A Noninverting Receive npl@ inverting Driver Output
7 B Inverting Recew@p Merﬁng Driver Output
8 \Y/elo} Positive NV

Functlk&\\cﬁles

\ NSMITTING

v\.

INPUTS OUTPUTS
/RE DE DI A B
X 1 1 1 0
X 1 0 0 1
0 0 X High-Z High-Z
1 0 X Shutdown
RECEIVING
INPUTS OUTPUT
/RE DE A-B RO
0 X =-0.05V 1
0 X <-0.2V 0
0 X Open/shorted 1
1 1 X High-Z
1 0 X Shutdown
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RS485 Transceivers

Test circuit

A
R REcEER TEST POINT o/ TkQ
o—N\NN—V
outPUT 1, - e
Vop CaL -
? 15pF :E 1kQ
R Voc -
X o
B ¥ 52 —_—
Figure 1. Driver DC Test Load Figure 2. Receiver Enable/Disable Timing Test
Load 6
N\
3V
DI \/
—(/07 Vee
A2 [
ouTP y
UN T -
% " —o o—
— :& _ = —
Figure 3. Driver Timing Tes@\e Figure 4. Driver Enable/Disable Timing Test Load
~7 -
DI 1.5V 7‘ \) *FHV DE 1,5\7 \st
o — tPU‘ L o I R VAT v
B * ‘ ‘ —| |- fzsHon, 2 Iz — |-
A B |
C{l T " 23V QUTPUT LOW //VOL 05V
( \ o Vore =V (8) -V (8) s QUTPUT HIGH
Vol 90% 90% ‘ :
v\ o % ,‘/ L 10% o 23V \K‘iﬂﬁ Ty
= = ol e | [ lzHsHoN), 4 g —| |-

tKEw = | tPLH - tPHL |

Figure 5. Driver Propagation Delays

Vo

RO

VoL T‘-W ouTPUT 75“’#
v A <oy oy —*| -
v B INPUT 1

Figure 7. Receiver Propagation Delays

Figure 6. Driver Enable and Disable Times

RE 15V 15V
o
—»| [ t7sHoN) f7L Iz —- |-
Vee i
RO 15V ourPUT LOW 7 Vo 08V
DUTPUT HIGH
RO 1150 N\ Vou- 05V
o J—
| | t7H(sHON), T2H iz —| |

Figure 8. Receiver Enable and Disable Times
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RS485 Transceivers

SOP8 Package Information

D

1 010

=y
b

1° d
S, I. T
JH 0 s
. o
0. 250
'\G e
b O\
] rF
I f
Sy E 6 mensions In Millimeters Dimensions In Inches
m
\ Max Min Max
Cx A’ 1. 350 1. 750 0.053 0. 069
v\“) Al 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
¢ 0.170 0. 250 0. 007 0.010
D 4. 800 5.000 0. 189 0.197
€ 1. 270 (BSC) 0. 050 (BSC)
E 5. 800 . 200 0. 228 0. 244
El . 800 4. 000 0. 150 0. 157
L 0.400 1. 270 0.016 0.031
0 0° 8° 0° 8°
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RS485 Transceivers

MSOP8 Package Information

1BRE

,K-qa
J\

1 1
g 5/ (am) K () L 5 (am) SR ()
A 2.90 3.10 C3 0. 152
Al 0. 28 0.35 4 0. 15 0.23
A2 0. 65TYP H .00 0.09
A3 0. 376TYP l 12° TYP4
B 2.90 3.10 01 12° TYP4
Bl 1. 70 5. 10 02 11° TYP
B2 0.45 0.75 83 il
C 0.75 0.95 R 0. 15TYP
Cl s 1.10 Rl 0. 15TYP
c2 0. 328TYP
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RS485 Transceivers

DFN3*3-8 Package Information

D A

4 — 1 g 6
‘ IR

\

g 05
Top View (0’(\\ _I A3

— ]

Side View

Bottom View

ol e | e | gk | el | i | e | Sk
A 0.70 0.75 0.80 E 2. 90 3. 00 3.10
Al - - 0.05 D2 1.40 1.50 1. 80
| 0.203 REF E2 2.20 2.30 2.40
b 0.23 0.28 0.33 e 0.65 TYP
D 2.90 3. 00 3.10 L 0. 25 [ 0. 30 [ 0. 35
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RS485 Transceivers

© Asic Micro-Electronics Limited

ASIC cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a
ASIC product. Nocircuit patent license, copyrights or other intellectual property rights are implied.
ASIC reserves the right to makechanges totheir products or specifications without notice.Customers
are advised to obtain the latest version of relevantinformation to verify,before placingorders, that

information being relied on is current and complete.
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