Wuxi I-CORE Electronics Co., Ltd.
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AIP485A

Low-Power 10Mbps Full Fail-Safe RS-485

Specification Revision History:

Transcelver

Product  Specification

Version Date Description
2021-05-A1 2021-05 New
2022-11-B1 2022-11 Update the template
2024-03-B2 2024-03 Update the template
2026-01-B3 2026-01 Modify operating temperature to -40 to 125°C; add soldering
temperature
2026-05-B4 2026-05 Add DFN8 package form; update package information
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1. General Description
The AiP485A is a 5V powered, half-duplex RS-485 transceiver integrating one driver and one receiver.

Features:

Supply voltage range: 3V to 5.5V

Data rate: 10Mbps

Up to 256 nodes on a bus (1/8 unit load)

Bus-Pin Protection: #15k\V HBM protection

Hot plug circuitry-Tx and Rx outputs remain three-state during power-up/power-down
Full fail-safe (open, short, terminated) receivers

Overvoltage and overcurrent protection driver

Specified from -40°C to +125°C

Packaging information: DIP8/SOP8/MSOP8/DFN8
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Ordering Information:
Tube packing specifications:

Packagin Markin Boxed
Part number ; ging g g TUt;?t tube Boxi_(: Notes
orm code guantity quantity guantity
Dimensions of
lastic enclosure:
: : 50 40 2000 |P
AiP485ADA8.TB DIP8 AiP485A
PCS/tube | tube/box | PCS/box g._mex@Ar.nm
in spacing:
2.54mm
Dimensions of
lastic enclosure:
: : 100 100 10000 | P
AIiP485ASA8.TB SOP8 AiP485A
PCS/tube | tube/box | PCS/box | &:9mMm>3.9mm
Pin spacing:
1.27mm
Dimensions of
lastic enclosure:
, : 100 100 10000 | P
AiP485AMAS8.TB MSOPS8 AiP485A
PCS/tube | tube/box | PCS/box g._Omm><_3.0rnm
in spacing:
0.65mm
Reel packing specifications:
Packaging | Marking . Boxed reel
Part number Reel quantity . Notes
form code guantity
Dimensions of
AiP48SASA8TR | SOP8 | AiP485A | 4000PCSireel | 8000PCS/box | Pastic enclosure:
4.9mm>3.9mm
Pin spacing:1.27mm
Dimensions of
AiP48SAMAS.TR | MSOP8 | AiP485A | 5000PCS/reel | 10000PCS/box | Plastic enclosure:
3.0mm>3.0mm
Pin spacing:0.65mm
Dimensions of
AiP485AXAB.TR | DFN8 | AiP485A | 3000PCS/reel | 30000PCS/box | Prastic enclosure:
3.0mm>3.0mm
Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2. Block Diagram And Pin Description

2.1, Pin Configurations

R |I O E Vee IRE |
IRE [ 2| 7/B
DE [ 3 | 6]A
D[4 ' 5| GND
DIP8/SOP8/MSOP8 DFN8
2.2+ Pin Description
Pin No. | Pin Name 1/0 Description
1 R O Receiver output
2 IRE | Receiver output enable
3 DE | Driver output enable
4 D | Driver input
5 GND GND Ground
6 A /0 Non-inverting receiver input and non-inverting driver
output
7 B 110 Inverting receiver input and inverting driver output
8 Vce POWER Power supply
2.3, Function Table
2.3.1, Driver Function Table
Input Enable Outputs
D DE A B
H H H L
L H L H
X L z z
X open z z
open H H L
2.3.2. Receiver Function Table
Differential Input Enable Outputs
Vip=VA-VB /IRE R
Vi1+<Vip L H
Vi<Vip<Vit+ L -
V|D<V|T. L L
X H z
X open 4
open, short, idle bus L H
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3. Electrical Parameter
3.1, Absolute Maximum Ratings

(Tamp=25"C, all voltage referenced to GND, unless otherwise specified)

Characteristic Symbol Conditions Value Unit
Supply voltage Vce - -0.3t0 +7 V
Input voltage V| D, DE, /IRE -0.3t0 Vcct0.3 V
Input/output voltage \Y/ A B 1510 +15 v
putiottp g "o R 03t0Vect03 |V
Operating temperature Tamb - -40 to 125 T
Storage temperature Tsg - -65 to 150 C
DIP8 250 C
Idering temperat T 1
Soldering temperature L O [~ SoPe/MsOPSIDFNG 260 C
3.2. Recommended Operating Conditions
Characteristic Symbol Conditions Value Unit
Supply voltage Vce - 3t05.5 \
Common mode voltage Vewm - -7to0 12 \
High-level input voltage ViH Driver input, driver enable, 210 Vce Vv
Low-level input voltage Vi and receiver enable 0t0 0.8 \Y
Differential input voltage Vip - -7to0 12 \
Differential load resistance RL - >54 Q
3.3, ESD Rating
HBM Model Value Unit
bus pins(A,B) +5 kv
all other pins #5 kv
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3.4, Electrical Characteristics
3.4.1. DC Characteristics
(Tamo=25C, Vcc=5V, unless otherwise specified)

Parameter Symbol Conditions | Min. ‘ Typ. | Max. ‘ Unit
Power supply
Operating voltage Vce - 3 - 55 \Y/
DE=Vc¢c, /RE=GND, no load - 1.9 2.35
) DE=Vcc, IRE=Vcc, no load - 0.47 0.6
Quiescent current lcc mA
DE=GND, /RE=GND, no load - 1.7 2.05
DE=GND, /RE=Vcc, no load - - 0.001
Driver
RL=60Q@VA&VB(-T to 12V) 21 | 35 ] v
Vcc=4.5105.5V Figure 1A
R=60Q@VA&VB(-7 to 12V) | ' "9
Vee=3.0 to 3.6V 18 1221 - |V
Differential output voltage Vool S =
magnitude oD R1=54Q, Vcc=5V 2 3.6 - V
RL=54Q, Vcc=3V 15 1.9 - Vv
R =100Q, Vcc=5V 2.7 4.0 - \%
R =100Q, Vcc=3V 2 2.3 - \%
Change in magnitude of driver ~ ~
differential-output voltage AlVop| | RL=54, Vec=5V, CL=50pF Figure 1B -50 2 50 | mv

Steady-stage common-mode

output voltage Voc(ss)

Change in differential driver

1 Veel2 3 \Y

AVoc  [center of two 27Q load resistors - 50 - mV
common-mode output voltage
Peak-to-peak driver
common-mode output voltage | ¥OC®P ) 500 ) mv
L [los| VA/VB: -7 to 12V -250 | 110 250 mA
Short-circuit output current [los| -
Bus pin A,B short current - - 150 mA
Receiver
Positive-going receiver
differential-input voltage ViT+ VA/VB: -7 to 12V - -120 -40 mVv
threshold
Negative-going receiver
differential-input voltage Vit VA/VB: -7 to 12V -220 | -170 - mvV
threshold
Receiver differential-input
voltage threshold hysteresis VHys - - 50 - mvV
(Vit+-ViT)
High-level output voltage Von lon=-8mA 3 4.6 - \Y/
Low-level output voltage VoL lo.=8mA - - 0.4 \Y/
High-Z output current loz V0=0/Vcc, /IRE=Vce -1 - 1 UA
Bus input current (driver Vee=4.510 55 V=12V - - 120 | uA
disabled Iin or Vce=0,
Isabled) DE=0V Vi=-7V 110 | - RN
Bus input impedance Ra/RB VA=-7V, VB=12V and VA=12V, VB=-7V 96 - - KQ
Logic input
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Logic Input High Voltage ViH 2 - - \Y
Logic Input Low Voltage ViL DI, DE, /IRE - - 0.8 \Y
Input leakage current li -5 - 5 UA
3.4.2. AC Characteristics
Parameter Symbol Conditions Min. Typ. Max. Unit
Driver
; Vop>£1.5V, R =54Q, C_ =100pF i i
Maximum data rate fmax (Figure 2) 10 Mbps
Differential-output rise
and fall times o 1t R 5400, C. 2500 Fioure 3 ) s ) ns
Propagation delay teHL, tPLH L3858 LP 'gure - 15 30 ns
|tpHL- tPLH] tskp) - - 20 ns
. . trHz CL=15pF, SW2 closed - 17 50 ns
Disable time
tpLz CL=15pF, SW1 closed - 20 50 ns
C.=100pF, RX enable, i
¢ SW2 closed 36 45 ns
PZH — - .
CL=100pF, RX disable, Figure 4 i 2400 3200 ns
Enable time SW2 closed
C.=100pF, RX enable, i 21 45 ns
¢ SW1 closed
PZL :
CL=100pF, RX disable,
SW1 closed - 2400 3200 ns
Receiver
Output rise and fall  t ) 9 i ns
times
Propagation delay teHL, tPLH CL=15pF Figure 5 - 28 50 ns
|tPHL-tPLH| tsk) - - 15 ns
. . tpHz SW2 closed - 30 60
Disable time ns
tpLz SW1 closed - 27 60
TX enable, SW2 closed . - 67 - ns
trzH - Figure 6
. TX disable, SW2 closed - 2500 3200 ns
Enable time
X TX enable, SW1 closed - 24 35 ns
R TX disable, SW1 closed - 2400 3200 ns
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4. Testing Circuit
4.1, DC Testing Circuit

B A
375Q
VOD {}
R =60Q
375Q
A Vv
Figure 1A. Vop with common mode load Figure 1B. Vop and Voc

Figure 1. Driver common-mode and differential-mode test circuits

4.2, AC Testing Circuit
DE=Vcc +

1 3V
60Q __ Cp Voo
D

Signal __ v

generator R A . }\ZO_E oV
1 AB v

3V

) 50% 50%
D
| | ov
DE=Vcc | |
c. —> o l—— —> tou le——
h |
B B | | Vo
D I I
Roirr . .
—__oc " Vor
R | |
= 90% 90% +Voo
|
AB I/ 1 I\
10%
I T Voo
| |
— t —»! — ] !4— t

Figure 3. Driver propagation delay and output rise and fall times
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3V
DE 15V 1.5V
O— Ve | | ov
Swi | Iy
BIA 5000Q tez tpzn(sHON) —> le— —> | «— tpyz
| [ Ly
— |l 1\ Vor-05v Von
O— GND OUT(A,B) | I2.3v I
— C SwW2 ! : ov
ez \tpzi(sHoN) —’I i‘— _VI i(— tez
| | Vee
OUT(AB) U
L | Vo +0.5V Vo
Figure 4. Driver enable and disable times
/RE=GND
+1.5V
B=0 ﬂ
A R R 3 | 15V
teLn 4‘ }47 4}“ }47 terL
15pF _ 3 |
Signal | | Vee
generator L | 1
= R /15v \1.5V
ov
Figure 5. Receiver propagation delay and data rate
3v
IRE 1.5v 1.5v
fe! Vee | | ov
Swi o b e I {
R 1kQ Pzt \tPZH(SHDN) —> —> |<_ PHZ
— . | | Von
— [ I Wow0.5v
GND R : I1.5V : |
—— | ov

15pF Sw2
tpzL ,trzL(sHoN) > — —PI '— toz

|
| | Ve
U’
R 1.5V
Vo +0.5V
| Voo

Figure 6. Receiver enable and disable times
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5. Package Information
5.1. DIP8

| \

L I

l /

U J

ok :

% / \
I |
A

Hrararl

)

PR ey

el

N

2023/12/A Dimensions In Millimeters
Symbol Min Max
A 3.00 3.60
b 0.36 0.56
c 0.20 0.36
D 9.00 9.45
E 6.15 6.60
e 2.54
eA 7.62 9.30
L 3.00 —
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Ll 7

5.2, SOPS8
D
| | A [
t& [ :7 C% J
Al A2
SHHe
M im
1B 4
€ D
2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.35 1.80
Al 0.05 0.25
A2 1.25 1.55
D 4.70 5.10
E 5.80 6.30
El 3.70 4.10
b 0.306 0.51
c 0.19 0.25
e 1.27
L 0.40 0.89
0 0° 8<
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5.3, MSOP8

—

wiai

ulaly)

v

- -
—— i —a

EELT:

O
il

!

2023/12/A Dimensions In Millimeters
Symbol Min Max
A — 1.10
Al 0.05 0.15
A2 0.75 0.95
b 0.22 0.38
c 0.08 0.23
D 2.90 3.10
E 4.70 5.10
El 2.90 3.10
e 0.65
L 0.40 | 080
L1 0.95
0 0° | 8°
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5.4, DFNS8
D Nd
T T ‘ T {
¢Uou U w L
: f
E2 D7
EN— _E — — RN— I
o JREa
o R
HONONGO

N I N I I A 4 #
1
A JE }

2025/03/B | Dimensions In Millimeters
Symbol Min Max
A 0.70 0.80
Al — 0.05
b 0.25 0.35
o 0.18 0.25
D 2.90 3.10
D2 2.40 2.60
E 2.90 3.10
E2 1.45 1.65

e 0.65
L 0.30 0.50
h 0.20 0.40
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6. Statements And Notes
6.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | ! Hexaval Polybro .
Lead ) . Butylbe 9. B
and y and 2#3 ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur |~ imi | chromiu | minated | d phthala phthala ?’ tyl
lead y m biphenyl | biphen | t€ te yhth |a | phthala
compou | compo | UM compoun| s yl phthaia | e
nds unds comp - g ethers te
ounds
Lead
O O O o O 0] O o O O
frame
Plastic
. [} o (@] @] @] o o o o @]
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit of the following
explanatio the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2. Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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