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¢ Summary :

MAX485/MAX487/SP(ST)485XX is a transceiver chip used in RS-485 and RS-422 communication
systems. The data transmission rate of HM485 for transmission and reception can reach up to 2.5Mbps.
485 is a half duplex type. In addition, 485 has driver enable (DE) and receiver enable (RE) pins, and when
turned off, the driver and receiver outputs are high impedance. MAX485/MAX487/SP (ST) 485XX has a fail
safe function. When in the receiving state, the input terminal is open or short circuited, and the receiver
output is high level.

¢ Product features
« Electrostatic Discharge (ESD): +1500V- Human Body Mode (HBM)
« Tri state output
« Half duplex
* The bus allows up to 128 transceivers

+ Applications

« Low power RS-485 transceiver

» Low power RS-422 transceiver

+ level conversion

« Electromagnetic interference (EMI) resistant transceiver

« Industrial Control LAN

Applicable models:
MAX485CSA,MAX485ECSA,MAX485EESA, MAX485ESA MAX487CSA,MAX487ESA,SP485EEN,SP485EN,ST485BDR,
ST485EBDR,ST485ECDR Wait

¢ Product packaging

o _J
RO1§L_\7 8 vcC
RE 2 7 B
DE 3 6 A
DI 4 5 GND

Figure 1. Packaging diagram

Pin Pin ; it
! ! Pin Description
number | name
RO Receiving output terminal: When the voltage at terminal A is 200mV higher than that at terminal B, RO is
1 high; when the voltage at terminal A is 200mV lower than that at terminal B, RO is low
2 RE Receiving enable terminal: Low level is effective, when RE is high, the receiving output is high impedance
3 DE Sending Enable Terminal: High level is effective, and when DE is low, the sending output is high

impedance. DE is at high level

The chip operates in the transmitting state, and when DE is at a low level and RE is at a low level, the chip
4 DI operates in the receiving state. Sending data input: When Dl is low, A outputs a high level, B outputs a low
level, and when Dl is high, the opposite is true.

5 GND | Ground, negative terminal of power supply

6 A Ground, negative terminal of power supply

7 B Reverse receiving input terminal, also known as reverse sending output terminal
8 Vcc Positive end of power supply
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Figure 2. Schematic diagram of product application
¢ Product Function Table
(Table 1 Sending)
Input Output
RE DE DI A B
X 1 0 0 1
X 1 1 1 0
0 X High-Z High-Z
1 X High-Z High-Z
X=irrelevant
High-Z=high resistance
(Table 2 Reception)
Input Output
RE DE A-B RO
0 0 >+0.2V 1
0 0 <-0.2V 0
0 0 Input open circuit 1
1 0 X High-Z

X=irrelevant
High-Z=high resistance
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¢ Absolute maximum rated value of the product

POWET SUPPIY VOIAGE(VCEC) ..ttt ettt b bbb ettt e b et st e et e st et e st b ebetebentenens +5V
Control iINPUt VOItAGE(RE,DE).........c.oiiuiieiiieeeeeeee ettt ettt bbbt e e et a e seeneee -0.5Vto+5V
Drive iINPUL VOIAGE(DI).. ettt sttt b e st b et b ettt et et et et e b et sb et esenes -0.5Vto+5V
Drive OULPUL VOITAGE(A,B) ...ttt ettt sttt b ettt e et e e et e e bebeeenan -0.5Vto+5V
RECEIVE INPUL VOITAGE(A,B).....eeieeeeee ettt ettt ettt sttt be st be e be e enan -0.5Vto+5V
Receive output VOITAGE(RO).......cuiieiieeeeee ettt ettt ettt be e bt bene -0.5Vto+5V
Continuous power spectrum(TA=+70°C)

8-foot plastic seal DIP(+70°CLALE-9.08MW/ C).....ocveirieriirieieieeerieieieteee ettt ettt esesesns 725mW
8-f00t SO (+70°CLAL-5.85MW/C).inieiiiiieieitieieieteteee sttt 470mwW
STOrage tEMPEIrATUIE FANGE. ..c..oiiiiiiiieteee ettt ettt ettt b et sttt ebesbe st e sbenbeeeneas -65°Cto+160°C
WOrking t€MPEIatUre FANGE. .....oc ittt etttk ettt et et et st et b et et eseebebe s ebeteaens -40°Cto+85°C
Soldering temperature (10 SECONAS)......c.coiruirireieie ettt sttt et b ettt b et be e sae e sae st b esessebesebeeeseneens +300°C

The maximum allowable rated value refers to the possibility that exceeding these values may cause irreparable
damage to the device. Under these conditions, it is not conducive to the normal operation of the device. Continuous
operation of the device at the maximum allowable rated value may affect its reliability, and the reference point for all
voltages is ground.

+ DC electrical characteristics of the product
(VDD=3.3V * 5%, Ta=TMinto TMAx) (Note 1,2)

PARAMETER SYMBOL | CONDITIONS | MIN | TYP | MAX | UNITS
Drive differential output (no load) Vop1 2.7 33 5.5 \Y
Drive differential output (with load) VoD2 1.5 1.8 \Y,

The variation amplitude of differential output

voltage driven by complementary output state s\Vop 0.2 y
degree

R=30Q,E3
Drive common mode output voltage Voc 1.6 \Y
The variation amplitude of common mode output
voltage driven by complementary output state | 4Voc 0.2 Y
degree

DE,RE 1.6 \Y

Input high voltage
ViH DI 2 Vv

Input low voltage ViL DE,RE 0.8 Vv
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DI 1.2
input current liN1 DE,RE,DI +2 uA
ViN=3.3V
DE=0V; 40 100
Input current (A, B) IN2 VCC=3.3V
ViIN=0V
120 | 300 | YA
Receive differential VTH
threshold voltage 02 -005 v
Received input lag aVTH 70 mV
Receive output high VoH 10=-3mA,VID=200mV 25 29 v
voltage
Receive output low voltage| Vol 10=3mA,
VID=-200mV 0.2 04 v
Receive tri state (high lozR 0.4V<V0<24V
impedance) output 11 uA
current
Receive input impedance | RIN 48 KS
No load supply current lcc RE, DI=0or | DE=Vco 08 12
Vec i i
DE=0
0.7 12 | MA
Drive short-circuit current | losp1 DE=RE=3.3V
Va=3.3V
Drive short-circuit current | losD2 DE=RE=3.3V
(VO=Low) DI=0Vg=0 60 100 mA
Receive short-circuit current| losR Ov<VOox<VCC 20 60 mA
ESD Protect A,B)Y and Z pins,tested using
Human Body Model 15 kv
(VDD=5V t 5%, Ta=TMin to TMAX) (Note 3,4)
PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Drive differential output (no load) Vop1 2.7 5 55 Vv
Drive differential output (with load) Vop?2 ) 36 \Y
The variation amplitude of differential sVop

output voltage driven by complementary| 0.2 \%
output state

R=50Q)Figure 3

Drive common mode output voltage Voc 3 \Y
The variation amplitude of common 2Voc
mode output voltage driven by 0.2 \%
complementary output state

DE,RE > v
Input high voltage ViH

DI 2.8 %

‘ DE,RE 08

Input low voltage ViL

DI 16 v
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input current liN1 DE,RE,DI +2 uA
ViN=5V 60 150
. DE=0V;
Input current (A, B) liIN2 T uA
P Vee=sv ViN=0 180 | 400
Receive differential threshold VTH 02 02 Vv
voltage
Received input lag 2VTH 70 mV
Receive output high voltage VoH {?Isz;rgg;n Vv 35 4.5 \Y
Receive output low voltage VoL azDir?ZAaOmV 0.2 04 \Y
Receive tri state (high resistance) lozR 04V<VO <24V +1 UA
output current
Receive input impedance RN 48 KQ
DE=Vc 1.2 1.6
RE. DI=0
No load supply current Icc N mA
PPy or Vec DE=0 1.1 15
Drive short-circuit DE=RE=5V
current(VO=High) lospT DI=0VA=5V 120 | 250 | mA
Drive short-circuit DE=RE=5V
current(VO=Low) losp2 DI=0Vg=0 120 | 250 | mA
Receive short-circuit current losR OV<VOx<VCC 60 100 mA
AB)Y and Z pins,tested using
ESD Protect Human Body Model 15 kv
+ Switch characteristics
(VDD=3.3V * 5%, Ta=TMINto TMAXx) (Note 1,2)
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS
. tpLH 30 60 90 ns
Drive input to output
P P tpHL 40 | 70 | 100 | ns
Dri r r Fig 5,Fig 8,Rdiff=60Q,
|.ve output pressure tsKEW g g 10 ns
swing to output CL1=CI2=100pF,
tR 70 100 ns
Drive up and down time
P tF 40 | 100 | ns
Drive turned on until Fig6,Fig10,CL=100pF, S2
.. a0 120
output is high tzH Close ns
. tzL . .
Driver turned on to output Fig6,Fig10,CL=100pF, 100 120 ns
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low S1 Close
Drive from low to off tuz Fig6,Fig10,CL=100pF, S1 Close 120 150 ns
Drive from high to off tHz Fig6,Fig10,CL=100pF S2 Close 120 150 ns
tPLH 20 75 200 ns
Receive input to output
tpHL Fig5Figo,Rdiff=600, 20 | 80 | 200 ns
tPLH.-t'PHL| leferentla?I tsKD CL1=CI2=100pF, 10 ns
receiving pressure swing
rxe've enabled until outputis Fig4,Fig11,CL=22pF, S2 Close 40 | 90 | ns
Receive from enabled to tzH Fig4,Fig11,CL=22pF, S1 Close 60 | 9 | ns
output high
Receive from low to off tlz Fig4,Fig11,CL=22pF, S2 Close 80 120 ns
Receive from high to closed | tHz Fig4,Fig11,CL=22pF, S1 Close 80 120 ns
Maximum data rate fMAX 2.5 Mbps
(VDD=5V * 5%, Ta=TMI into TMAX) (Note 3,4)
PARAMETER SYMBOI CONDITIONS MIN TYP | MAX | UNITS
o tpLH 40 70 a0 ns
Drive input to output tPHL Fig5,Fig8,Rdiff=50Q, 10 20 60 ns
; CL1=CI2=100pF,
Dr|.ve output pressure tSKEW 30 ns
swing to output
Dr dd . tr 40 60 ns
rive up and down time
ve up tF 40 | 60 | ns
Drive tqrngd on until t2H Fig6,Fig10,CL=100pF, S2 Close 50 70 ns
output is high
Drive tu.rned on until L Fig6,Fig10,CL=100pF, S1 Close 50 70 ns
output is low
Drive from low to off tz Fig6,Fig10,CL=100pF, ST Close 100 | 120 | ns
Drive from high to off tHz Fig6,Fig10,CL=100pF, S2 Close, 90 | 110 ns
Receive inbut t tout tpLH 20 60 200 ns
eceive input to outpu E e
P P tpHL FIgS,FIgg,Rdlff—SOQ, 20 40 200 ns
: . CL1=Cl2=100pF,
|tPLH 'tPHL| leferentlfal tsKD 20 ns
receiving pressure swing
Receive enabled until tzL Fig4,Fig11,CL=15pF, 50 80 ns
output is low S2 Close
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Receive from enabled to -

output high tzH Fig4,Fig11,CL=15pF, S1 Close 60 | 90 .
Receive from low to off tuz Fig4,Fig11,CL=15pF, S2 Close 50 80 ns
Receive from high to tHz Fig4,Fig11,CL=15pF, S1 Close 60 90

closed ns
Maximum data rate fMAX 2.5 Mbps

Note 1: All typical cases refer to vdd=3.3V, Ta=25 °C;

Note 2: All currents input to the pins are positive, and all currents output from the pins are negative; Unless otherwise
specified, voltage refers to the ground voltage;

Note 3: All typical cases refer to vdd=5V, Ta=25 °C;

Note 4: All currents input to the pins are positive, and all currents output from the pins are negative; Unless otherwise

specified, voltage refers to the ground voltage

¢ Product testing circuit

Y
R TEST POINT / kQ
RECEIVER v
OUTPUT I+ o © Yyy
Vop CrL
150F I 1kQ
R Voc = ‘\
‘o)
z _i_ S2 JT_
Figure 3. DC Drive Test Circuit Figure 4. Receiving time test
3v
DE <
o—— Ve
N 50002 o
QUTPUT
UNDER TEST g ¥ Y
T —° > ]
— i
Figure 5. Driver receiving time test circuit Figure 6. Driving time test circuit
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I___l DI 1.5v 1.5V
100pF — o tPLH tpHL 112V
Z B
TTLIN RECEIVER Y ‘ + T F ‘
tn, tF < 6ns out Vo g i
7 R=540 7 F ]
12Vp

Voire =V (Y) -V (2)

Vo
Vorre gy . 90% 90% -
10bgF T h i} - tF —

tskew = | tPLH - tpHL |

Figure 7. Reception and transmission delay test circuit Figure 8. Driver transmission delay

VoH

RO
VoL LY ourrur 19V 7“
", Vip PHL tPLH —»] -
vp OV INPUT oV

Figure 9. Receive transmission delay

3v
DE 15v 7 N sy
v — P2l
o, —»|  |<—{z15HDN), f2L Iz —| |-
\ 2.3V
VoL <23V QUTPUT NORMALLY LOW VoL +0.5Y
OQUTPUT NORMALLY HIGH
Y.7 P4
2.3V Vou - 0.5V
v ]
—» <& 7H(SHDN), tzH tHy —| |

Figure 10. Drive on and off time
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N L
RE 1.5V 1.5V
ov ™ ]
—»| |1tz (sHDN), tzL iz — |-
Vee N
RO <15V QUTPUT NORMALLY LOW VoL +05V
OUTPUT NORMALLY HIGH
RO //1 5V Voi - 05V
ov
—»| | 1z5(SHDON), tzH tiz —» |
Figure 11. Receive opening and closing times
1200 1200
—AAA > | DE
Dl | )i ()() 4/\/\/\/1 B
— DI
((
x A B A )) B A A
RO — R R L RO
RE RE
R R
D D
| | [ [
I DE RO RE DI DE RORE

Figure 12. Typical Duplex RS-485 Network
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+ Attention

= AOTE implements dynamic technical updates. Specifications are subject to change. Refer to the official
website for the latest version.

= Users must strictly adhere to specified conditions. Failures caused by misuse (overload, high
temperature, incompatible circuits) are excluded from warranty.

= Contact technical support for customized validation in critical applications (medical devices, industrial
control).

» This document is valid until December 31, 2026 Updates will be notified on the official website.

= For further clarification on technical specifications or application solutions, please contact us through
official channels:
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