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Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

General Description

The MAX1481/MAX1484/MAX1485/MAX1486 provide
software-selectable, half-/full-duplex, low-power, slew-
rate-limited, and high-speed (12Mbps) RS-485/RS-422
operation in a 10-pin pMAX® package—the smal-
lest 10-pin package available.

The software-selectable, half-/full-duplex MAX1485/
MAX1486 make obsolete the normally larger and more
expensive solutions required for selectable half-/full-
duplex RS-485/RS-422 operation: 1) a 14-pin, full-
duplex transceiver configured via jumpers between
receiver and transmitter lines, or 2) two 8-pin, half-
duplex transceivers, which require an additional invert-
er logic gate for software selectability.

The MAX1481/MAX1484 are functionally equivalent to
the industry-standard MAX491 and 75180, and are
designed for space-constrained, full-duplex RS-422
applications.

All parts contain one driver and one receiver and fea-
ture a 1/8-unit-load receiver input impedance, allowing
up to 256 transceivers on the bus. The MAX1481/
MAX1485 feature reduced-slew-rate drivers that mini-
mize EMI and reduce reflections caused by improperly
terminated cables, allowing error-free data transmission
up to 250kbps. The MAX1484/MAX1486 driver slew
rates are not limited, allowing them to transmit up to
12Mbps.

The MAX1481/MAX1484/MAX1485/MAX1486 draw only
300pA of supply current. The MAX1481 has a low-power
shutdown mode that reduces supply current to only
0.1pA. All devices operate from a single 5V supply.

Drivers are output short-circuit current limited and are
protected against excessive power dissipation by
thermal-shutdown circuitry that places the driver outputs
into a high-impedance state. The receiver input has a fail-
safe feature that guarantees a logic-high output if the
input is open circuit.

Features
¢ 10-Pin pMAX Package: Smallest 10-Pin Package

¢ Software-Selectable Half-/Full-Duplex Operation
(MAX1485/MAX1486)

¢ 0.1pA Low-Current Shutdown Mode (MAX1481)

¢ Slew-Rate Limiting Allows Error-Free Data
Transmission (MAX1481/MAX1485)

¢ 12Mbps High-Speed Operation
(MAX1484/MAX1486)

¢ Allow up to 256 Transceivers on the Bus

Ordering Information

PART TEMP RANGE PIN-PACKAGE
MAX1481CUB 0°Cto +70°C 10 pMAX
MAX1481EUB -40°C to +85°C 10 uMAX
MAX1484CUB 0°C to +70°C 10 uMAX
MAX1484EUB -40°C to +85°C 10 pMAX
MAX1485CUB 0°Cto +70°C 10 pMAX
MAX1485EUB -40°C to +85°C 10 pMAX
MAX1486CUB 0°C to +70°C 10 pMAX
MAX1486EUB -40°C to +85°C 10 pMAX

Applications

Low-Power RS-422/RS-485 Communications
Level Translators

Hand-Held Equipment

Battery-Powered Equipment

Transceiver for EMI-Sensitive Applications
Industrial-Control Local Area Networks

UMAX is a registered trademark of Maxim Integrated Products, Inc.

Selection Table

Half/Full Data Slew- Low- Driver | Receiver | QUIESCeNt | 1 sceivers Pin-
Part Duplex Rate Rate Power Enable Enable Current on Bus Package
P (Mbps) | Limited | Shutdown (MA) 9
MAX1481 Full 0.250 Yes Yes Yes Yes 300 256 10 uMAX
MAX1484 Full 12 No No Yes Yes 300 256 10 pMAX
MAX1485 | Selectable 0.250 Yes No Yes No 300 256 10 pMAX
MAX1486 | Selectable 12 No No Yes No 300 256 10 uMAX
MAXIM Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX1481/MAX1484/MAX1485/MAX1486

Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC) wveiveviniiiiieieiicieiiiccsic +7V Continuous Power Dissipation

Control Input Voltage (RE, DE, H/F)...........-0.3V to (Vcc + 0.3V) 10-Pin pMAX (derate 5.6mW/°C above +70°C)............ 444mW
Driver Input Voltage (DI).......c.cccccevee. ...-0.3V to (Vcc + 0.3V) Operating Temperature Ranges

Driver Output Voltage (A, B, Y, Z) c.ccooviviieiiiinnnnn. -8V to +12.5V MAXTLA8 C_ oo 0°Cto +70°C
Receiver Input Voltage, Half Duplex (Y, Z) ............ -8V to +12.5V MAXLAB E_ oot -40°C to +85°C
Receiver Input Voltage, Full Duplex (A, B)............. -8V to +12.5V Storage Temperature Range ...........cc.ccceeeeverenne -65°C to +160°C
Receiver Output Voltage (RO)..........cceneee. -0.3Vto (Vcc + 0.3V) Lead Temperature (soldering, 10S€C) .........ccccveeriuverninnenn +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vcc = +5V £5%, Ta = TmIN to TMAX, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX ‘ UNITS
DRIVER
Vobp1 No load, Figure 5 5
Differential Driver Output v R =50Q (RS-422), Figure 5 2.0 \Y
obz TR =270 (RS-485), Figure 5 15 5
Change in Magnitude of
Differential Output Voltage AVoD R =50Q or 27Q, Figure 5 0.2 \Y
(Note 2)
Driver Common-Mode Output _ .
Voltage Voc R =50Q or 27Q, Figure 5 3 \Y
Change in Magnitude of _ .
Common-Mode Voltage (Note 2) AvVoc R'=50Q or 270, Figure 5 0.2 v
Input High Voltage VIH1 DE, DI, RE, HIF 2.0 \%
Input Low Voltage ViL1 DE, DI, RE, H/F 0.8 v
Input Current IIN1 DE, DI, RE, H/F +2 HA
Input Current (Y and Z for Half | DE = GND, VIN = 12V 0.125 A
Duplex, A and B for Full Duplex) IN2 Vcc=GND or5.25V | vy =-7V 0.1
VIN = 12V 10
Qutput Leakage (Y and 2) o DE = GND UA
(MAX1481/MAX1484 Only) VIN = -7V 10
VIN =12V 125
Output Leakage (Y and Z) o DE = GND IN UA
(MAX1485/MAX1486 Only) VIN = -7V -100
Driver Output Short-Circuit
- < <
Current (Note 3) losb 7V <Vourt < 12V 35 250 mA
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Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5V 5%, Ta = TmIN to TMmAX, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER | sSYMBOL | CONDITIONS MIN  TYP  MAX [ UNITS

RECEIVER

Receiver Differential Threshold

_ < < -
Voltage VTH 7V <Vcm £ 12V 200 200 mV
Receiver Input Hysteresis AVTH 70 mV
Receiver Output High Voltage VOH lo =-4mA, Vip = 200mV 35 \Y%
Receiver Output Low Voltage VoL lo =4mA, V|p = -200mV 0.4 \Y
Three-State Output Current at
< < +
Receiver lozr 0.4V <Vp<24V +1 A
Receiver Input Resistance RIN -7V <Vcewm < 12V 96 kQ
Receiver Output Short-Circuit
< < +

Current losr 0V <VrRo<Vce +95 mA
SUPPLY CURRENT

No-Load Supply Current Icc RE = GND, DE = V¢ 300 600 HA
Supply Current in Shutdown _ ==_

Mode (MAX1481 Only) ISHDN DE = GND, RE = Vcc 0.1 10 HA
SWITCHING CHARACTERISTICS (MAX1484/MAX1486)
(Vcc =5V £5%, Ta = TmIN to TMmAX, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
tDPLH = = = 30 60
Driver Input to Output R.D'FF 54Q, CL1 = Cr2 = 100pF, ns
tDPHL Figures 7 and 9 30 60
Driver Output Skew RDIFF = 54Q, CL1 = CL2 = 100pF,
| tbPLH - toPHL | IDSKEW Figures 7 and 9 5 10 ns
. . . RpIFF = 54Q, CL1 = CL2 = 100pF,
Driver Rise or Fall Time tDR, tDF Figures 7 and 9 5 15 35 ns
Maximum Data Rate fmAx 12 Mbps
Driver Enable to Output Low tbzL CL = 100pF, S1 closed, Figures 8 and 10 40 70 ns
Driver Enable to Output High tpzH CL = 100pF, S2 closed, Figures 8 and 10 40 70 ns
Driver Disable Time from Low toLz CL = 15pF, S1 closed, Figures 8 and 10 40 70 ns
Driver Disable Time from High tDHZ CL = 15pF, S2 closed, Figures 8 and 10 40 70 ns
. tRPLH, .

Receiver Input to Output tRPHL Figures 11 and 13 90 150 ns
| IRPLH - IRPHL | Differential tRskp | Figures 11 and 13 5 ns
Receiver Skew

Receiver Enable to Output Low tRzL CL = 100pF, S1 closed, Figures 6 and 12 20 50 ns
Receiver Enable to Output High tRzH CL = 100pF, S2 closed, Figures 6 and 12 20 50 ns
Receiver Disable Time from Low tRLZ CL = 100pF, S1 closed, Figures 6 and 12 20 50 ns
Receiver Disable Time from High tRHZ CL = 100pF, S2 closed, Figures 6 and 12 20 50 ns

MAXIMN
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Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

SWITCHING CHARACTERISTICS (MAX1481/MAX1485) (continued)

(Vcc =5V +£5%, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.)

MAX1481/MAX1484/MAX1485/MAX1486

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

t = = = 600 1000

Driver Input to Output DPLH EiDIErFes ?ﬁacgu CL2 = 100pF, ns
tDPHL g 600 1000

Driver Output Skew RpIFF = 54Q, CL1 = CL2 = 100pF,

| toPLH - toPHL | IDSKEW Figures 7 and 9 10 200 ns

Driver Rise or Fall Time tDR, tDF EiZIErFe: ?tﬁ’dcg"l = CL2 = 100pF, 250 1000 ns

Maximum Data Rate fmAX 250 kbps

Driver Enable to Output Low tpzL CL = 100pF, S1 closed, Figures 8 and 10 3000 ns

Driver Enable to Output High tbzH CL = 100pF, S2 closed, Figures 8 and 10 3000 ns

Driver Disable Time from Low tbLz CL = 15pF, S1 closed, Figures 8 and 10 200 ns

Driver Disable Time from High tDHZ CL = 15pF, S2 closed, Figures 8 and 10 200 ns

Receiver Input to Output t{;i';_'"l'_’ Figures 11 and 13 90 150 ns

| tRPL.H - tRpHL | Differential tRSKD Figures 11 and 13 15 ns

Receiver Skew

Receiver Enable to Output Low tRzL CL = 100pF, S1 closed, Figures 6 and 12 20 50 ns

Receiver Enable to Output High tRzH CL = 100pF, S2 closed, Figures 6 and 12 20 50 ns

Receiver Disable Time from Low tRLZ CL = 100pF, S1 closed, Figures 6 and 12 20 50 ns

Receiver Disable Time from High tRHZ CL = 100pF, S2 closed, Figures 6 and 12 20 50 ns

Time to Shutdown tSHDN MAX1481 only (Note 4) 50 200 600 ns

Driver Enable from Shutdown to " MAX1481 only, CL = 15pF, S2 closed, 3000 ns

Output High DZH(SHDN) Figures 8 and 10

Driver Enable from Shutdown to : MAX1481 only, CL = 15pF, S1 closed, 3000 ns

Output Low DZL(SHDN) Figures 8 and 10

Receiver Enable from Shutdown ; MAX1481 only, CL = 100pF, S2 closed, 500 ns

to Output High RZH(SHDN) Figures 6 and 12

Receiver Enable from Shutdown N MAX1481 only, CL = 100pF, S1 closed, 1000 ns

to Output Low RZL(SHDN) Figures 6 and 12

Note 1: All currents into the device are positive; all currents out of the device are negative. All voltages are referenced to device
ground unless otherwise noted.

Note 2: AVop and AVoc are the changes in Vop and Voc, 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.

Note 4: Shutdown is enabled by bringing RE high and DE low. If the enable inputs are in this state for less than 50ns, the MAX1481
is guaranteed not to enter shutdown. If the enable inputs are in this state for at least 600ns, the MAX1481 is guaranteed to
have entered shutdown.
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Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

Typical Operating Characteristics

(Vcc = 45V, Ta = +25°C, unless otherwise noted.)

NO-LOAD SUPPLY CURRENT OUTPUT CURRENT vs. OUTPUT CURRENT vs.
vs. TEMPERATURE RECEIVER OUTPUT LOW VOLTAGE RECEIVER OUTPUT HIGH VOLTAGE
360 ‘ ‘ ‘ ‘ e F 60 g 30 3
340 MAX1481/MAX1485 /,/ % % % - %
= ER L —T |} _ g
3 L~ l/ £ 0 ol E 0
2 L £ £
= T L~ 2 = ~
T 300 - P T Y e ™
5 / 5 30 z 15
S A © / &)
> 280 7 5 5
g L~ Max1484/Max1486 E 2 / E N
D260 ,/ o / o N
240 10 / 5
220 0 0
60 -40 -20 0 20 40 60 80 100 0 1 2 3 4 5 0 1 2 3 4 5
TEMPERATURE (°C) OUTPUT LOW VOLTAGE (V) OUTPUT LOW VOLTAGE (V)
SHUTDOWN CURRENT RECEIVER OUTPUT LOW VOLTAGE RECEIVER OUTPUT HIGH VOLTAGE
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
114 3 050 — g 45 —s
8 Iro = 8mA 8 lRo=8mA |2
g 0 g 44 o |
~ 110 —% — % E:
§ / : § 0.40 S 43 \\ :
o / = 035 -~ & N
g 106 ] ~ = 42 ™
=) / [S3 / 5 4 N
= / = 030 ] 3 \
S =
2 102 / = // g M N
: / 2 [ : AN
T > 4.0
98 N
0.15 3.9
94 0.10 38
60 -40 -20 0 20 40 60 80 100 60 -40 -20 0O 20 40 60 80 100 60 -40 -20 0 20 40 60 80 100
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
MAX1481/MAX1485 RECEIVER MAX1484/MAX1486 RECEIVER MAX1481/MAX1485 DRIVER
PROPAGATION DELAY vs. TEMPERATURE PROPAGATION DELAY vs. TEMPERATURE PROPAGATION DELAY vs. TEMPERATURE
105 ] [ 3 94 T T 3 680 T T 2
CrLoap = 15pF g 93 Croap = 15pF | § RoiFr = 54Q §
100 § g 660 Cui=Cua=100pF | §
z 27w S N :
£ £ £ 60
z % - z P z N
= e Z 9 r z
o / =) / o 620
= 1 = =
S 9 ~ S 9 S
= ] = = N
s = s S 600 ~
s _ £ o 2 ™~
S 8 P S S N
& g E 580 ~
88
80 87 560
75 86 540
60 -40 -20 0 20 40 60 80 100 60 -40 -20 0 20 40 60 80 100 60 -40 -20 0 20 40 60 80 100
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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MAX1481/MAX1484/MAX1485/MAX1486

Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

(Vcc = +5V, Ta = +25°C, unless otherwise noted.)

PROPAGATION DELAY (ns)

OUTPUT VOLTAGE (V)

MAX1484/MAX1486 DRIVER
PROPAGATION DELAY vs. TEMPERATURE
38 U U

RoiFr = 54Q %
Cr1=Cl2=100pF /’ E
34 I/ E
30 //
26 //
22
18
60 -40 -20 0 20 40 60 80 100
TEMPERATURE (°C)
DRIVER DIFFERENTIAL OUTPUT
VOLTAGE vs. TEMPERATURE
240 I
RoiFr = 54Q %
235 ™ 3
N E
2.30
225 \\

N

N
S
/
7

2.15
2.10
60 -40 -20 0 20 40 60 80 100
TEMPERATURE (°C)
MAX1481/MAX1485
RECEIVER PROPAGATION DELAY
N 1/ V=
Va- Ve
(2v/div)

! . . . ; . :
RO . . .

(5V/div)

1ps/div

OUTPUT CURRENT (mA)

OUTPUT CURRENT (mA)

OUTPUT CURRENT vs.
DRIVER OUTPUT LOW VOLTAGE

140 /\ 4
120 / \\ %
100

[

.
40I

o |
, U

0 2 4 6 8 10 12

OUTPUT LOW VOLTAGE (V)
DRIVER OUTPUT CURRENT
vs. DIFFERENTIAL OUTPUT VOLTAGE
100 ===
N
10 N :
1 \
Y
1|
\
0.1
0.01
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DIFFERENTIAL OUTPUT VOLTAGE (V)
MAX1481/MAX1485
DRIVER PROPAGATION DELAY
S — U
oI '1 o
(5V/div) pritmm——————
Ay T
: oy
Vy-Vz S\ o)
(2v/div) Wy s s bt

1ps/div

OUTPUT CURRENT (mA)

[N
)
o

=
o
S

80

60

40

20

Va- Vg
(2v/div)

RO
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Dl |
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Typical Operating Characteristics (continued)

OUTPUT CURRENT vs.
DRIVER OUTPUT HIGH VOLTAGE

MAX1481/4/5/6-12

8 6 -4 -2 0 2 4 6

OUTPUT HIGH VOLTAGE (V)

MAX1484/MAX1486
RECEIVER PROPAGATION DELAY

MAX1481/4/5/6-15

50ns/div

MAX1484/MAX1486
DRIVER PROPAGATION DELAY

MAX1481/4/5/6-18

50ns/div
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Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

Pin Description

PIN
MAX1481/ | MAX1485/MAX1486 | NAME FUNCTION
MAX1484 — —
H/F=0 H/F =1
Receiver Output. When RE is low and if A - B > 200mV, RO goes high; if A- B <
1 1 1 RO
-200mV, RO goes low.
= Half-/Full-Duplex Selector Input. Connect H/F to Vcc for half-duplex mode, and
— 2 2 H/F
connect to GND for full-duplex mode.
L Receiver Output Enable Input. Drive RE low to enable RO; RO is high impedance
2 — — RE when RE is high. For MAX1481 only, drive RE high and DE low to enter the low-
power shutdown mode.
Driver Output Enable Input. Drive DE high to enable driver outputs. These outputs
3 3 3 DE Lo .
are high impedance when DE is low.
Driver Input. With DE high, a low on DI forces noninverting output low and invert-
4 4 4 DI ing output high. Similarly, a high on DI forces noninverting output high and invert-
ing output low.
5 5 5 GND Ground
— B Inverting Receiver Input
— — 6 B Receiver Input Resistors*
7 7 — 4 Inverting Driver Output
— — 7 Z Inverting Driver Output and Inverting Receiver Input
8 8 — Y Noninverting Driver Output
— — 8 Y Noninverting Driver Output and Noninverting Receiver Input
9 9 — A Noninverting Receiver Input
— — 9 A Receiver Input Resistors*
10 10 10 Vce Positive Supply; +4.75V < Vcc < +5.25V

*(MAX1485/MAX1486 only) In half-duplex mode, the driver outputs serve as receiver inputs. The full-duplex receiver inputs (A and B)
will still have a 1/8-unit load, but are not connected to the receiver.

MAXIMN 7
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Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

Function Tables

MAX1481/MAX1484/MAX1485/MAX1486

MAX1481
TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUT
RE DE DI z Y RE DE A-B RO
X 1 1 0 1 0 X >0.2V 1
X 1 0 1 0 0 X <-0.2v 0
0 0 X High-Z High-Z 1 1 X High-Z
1 0 X High-Z and Shutdown 1 0 X High-Z and
Shutdown
MAX1484
TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUT
RE DE DI A Y RE DE A-B RO
X 1 1 0 1 0 >0.2v 1
X 1 0 1 0 0 <-0.2v 0
X 0 X High-Z High-Z 1 X High-Z
MAX1485/MAX1486
TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUT
DE DI VA Y H/F DE A-B Y-Z RO
1 1 0 1 0 X >0.2V X 1
1 0 1 0 0 X <-0.2v X 0
0 X High-Z High-Z 1 0 X >0.2V 1
1 0 X <-0.2v 0

X =Don’t care

Note: In shutdown mode, driver and receiver outputs are high impedance.
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Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

MAXIMN MAXIMN
TOP VIEW MAX1481 MAX1481
MAX1484 MAX1484
MAXIM
Lo Lo
MAX1481 T -
MAX1484 10 — 0 =
. 1 Vee 9 A R Y 8 Vee
RO Eﬂﬂ Vee RO —j % m 7 < 4 DI
_ 6 B z
RE [2 (0] A =2 3 e
DE [3] J—E Y o 2 2 /e
DI qu_.—zl z 4 72 R B 6 .
DI — > OO0 Wy 9 i — RO
GND [5 | —6] 8 8 Y A
UMAX SJ__GND 5] G\D
Figure 1. MAX1481/MAX1484 Pin Configuration and Typical Full-Duplex Operating Circuit
MAXIMN MAXIMN
MAX1485 MAX1485
MAX1486 MAX1486
TOP VIEW __LI 014 _—'—I 0.1y
10 = 10~
. Vee 9 A R Y 8 Vee
RO [1] [10] vee RO i% A~ I00CC 7 ti DI
_ = 6 B z 3
HF [2| ammam [o] o HF 2 = DE
o [3] maass [5]y = 2 HF
MAX1486 DE — 77 Rt B 6 =
DI |4 7|2 4
[4] 7] DI _q> 000 BWay, o D__l RO
6ND [5 | 6] B 8 v A
UMAX SJ__GND Ej_GND
Figure 2. MAX1485/MAX1486 Pin Configuration and Equivalent Typical Full-Duplex Operating Circuit
MNAXIWV MAXIM
MAX1485 MAX1485
MAX1486 MAX1486
TOP VIEW L our é 0.1pF
10 = 10—
. L Vee Vee
Ro [1] [10] vec RO — L4
_ = 8 Y R Rt y 8
wF (2] amasam [ A HF 2 SN 000 G\ > 0e
oe[a]| MAXI485  [§]y 3 72 77 2 HF
MAX1486 DE — 9 A A9
Dl E 3 z DI i e ] |1 RO
oND 5 | 6] 8 6 B B 6|
UMAX SJ__GND 5] GND

Figure 3. MAX1485/MAX1486 Pin Configuration and Equivalent Typical Half-Duplex Operating Circuit
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MAX1481/MAX1484/MAX1485/MAX1486

Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

Vee
AKXV

MAX1485
MAX1486 z

DI —

DE

L e
>
|

GND

Figure 4. MAX1485/MAX1486 Functional Diagram

Detailed Description

The MAX1481/MAX1484/MAX1485/MAX1486 high-
speed transceivers for RS-485/RS-422 communication
contain one driver and one receiver. The MAX1481/
MAX1485 feature reduced-slew-rate drivers that mini-
mize EMI and reduce reflections caused by improperly
terminated cables, allowing error-free data transmission
up to 250kbps. The MAX1484/MAX1486 driver slew
rates are not limited, making transmission speeds up to
12Mbps possible.

These transceivers are designed to operate on a +5V
single supply and typically draw 300pA of supply cur-
rent when unloaded or fully loaded with the drivers dis-
abled. The MAX1481 has a shutdown mode in which
supply current is typically reduced to 0.1pA.

Drivers are output short-circuit current limited and are
protected against excessive power dissipation by ther-
mal-shutdown circuitry that places the driver outputs
into a high-impedance state.

All devices have a 1/8-unit-load receiver input imped-
ance that allows up to 256 transceivers on the bus. The
MAX1481/MAX1484 are designed for full-duplex com-
munications. The H/F pin on the MAX1485/MAX1486
allows the user to select between half-duplex or full-
duplex operation (Figure 4).

10

MAX1485/MAX1486

Half-/Full-Duplex Mode Operation

The MAX1484/MAX1485 can operate in full- or half-

duplex mode. Drive the H/F pin low or connect it to

GND for full-duplex operation, or drive it high for half-

duplex operation. In full-duplex mode, the pin configu-

ration of the driver and receiver is the same as a
MAX1481 (Figure 1).

Applications Information

256 Transceivers on the Bus
The standard RS-485 receiver input impedance is 12kQ
(1-unit load), and the standard driver can drive up to
32-unit loads. The MAX1481/MAX1484/MAX1485/
MAX1486 transceivers have a 1/8-unit-load receiver
input impedance (96kQ), allowing up to 256 trans-
ceivers to be connected in parallel on one communica-
tion line. Connect any combination of these devices
and/or other RS-485 transceivers totaling 32-unit loads
or less.

Reduced EMI and Reflections
The MAX1481/MAX1485 are slew-rate limited, minimiz-
ing EMI and reducing reflections caused by improperly
terminated cables. Figure 14 shows the driver output
waveform and its Fourier analysis of a 20kHz signal
transmitted by a MAX1484. High-frequency harmonic
components with large amplitudes are evident. Figure
15 shows the same signal displayed for a MAX1481
transmitting under the same conditions. Figure 15’s
high-frequency harmonic components are much lower
in amplitude compared to Figure 14’s, significantly
reducing potential EMI.

In general, a transmitter’s rise time relates directly to
the length of an unterminated stub, which can be dri-
ven with only minor waveform reflections. The following
equation expresses this relationship conservatively:

Length = trise / (10 x 1.5ns/ft)
where trRISE is the transmitter’s rise time.
For example, the MAX1481’s rise time is typically
500ns, which results in excellent waveforms with a stub
length up to 33 feet. A system may work well with
longer unterminated stubs, even with severe reflec-

tions, if the waveform settles out before the UART
samples them.
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Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,

12Mbps, RS-485/RS-422 Transceivers in UMAX Package

RECEIVER TEST POINT

OUTPUT
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O—\NN— Vee
c + S1
T

oo

S2

L

Figure 5. Driver DC Test Load

Figure 6. Receiver Enable/Disable Timing Test Load

—ogo— Vee

—o o
S2

500Q
OUTPUT
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Figure 7. Driver Timing Test Circuit

Figure 8. Driver Enable/Disable Timing Test Load
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Figure 9. Driver Propagation Delays
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Figure 10. Driver Enable and Disable Times
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Figure 11. Receiver Propagation Delays

Figure 12. Receiver Enable and Disable Times
(MAX1481/MAX1484 only)
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Figure 13. Receiver Propagation Delay Test Circuit

Low-Power Shutdown Mode

(MAX1481 only)

Low-power shutdown mode is initiated by bringing both

RE high and DE low. In shutdown, the MAX1481 typi-
cally draws only 0.1pA of supply current.

RE and DE may be driven simultaneously; the parts are
guaranteed not to enter shutdown if RE is high and DE
is low for less than 50ns. If the inputs are in this state
for at least 600ns, the parts are guaranteed to enter
shutdown.

Enable times t_zy and t_zL in the Switching Character-
istics tables assume the part was not in low-power shut-
down. Enable times t_zH(SHDN) and t_zi(SHDN) assume
the parts were shut down. It takes drivers and receivers

12

Figure 14. Driver Output Waveform and FFT Plot of
MAX1484/MAX1486 Transmitting a 20kHz signal

longer to become enabled from the low-power shutdown

mode (t_zH(SHDN), t_zL(SHDN)) than from the
driver/receiver disable mode (t_zn, t zL).

Driver Output Protection
Excessive output current and power dissipation caused
by faults or by bus contention are prevented by two
mechanisms. A foldback current limit on the output
stage provides immediate protection against short cir-
cuits over the whole common-mode voltage range (see
Typical Operating Characteristics). In addition, a ther-
mal shutdown circuit forces the driver outputs into a
high-impedance state if the die temperature becomes
excessive.
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Line Length vs. Data Rate
The RS-485/RS-422 standard covers line lengths up to
4000 feet. For line lengths greater than 4000 feet, use
the repeater application shown in Figure 16.

Figures 17 and 18 show the system differential voltage
for the parts driving 4000 feet of 26AWG twisted-pair
wire into 120Q loads.

Typical Applications
The MAX1485/MAX1486 are designed for bidirectional
data communications on multipoint bus transmission

lines. Figures 19 and 20 show typical network applica-
tions circuits. These parts can also be used as line
repeaters with cable lengths longer than 4000 feet
(Figure 16).

To minimize reflections, terminate the line at both ends
in its characteristic impedance, and keep stub lengths
off the main line as short as possible. The slew-rate-lim-
ited MAX1481/MAX1485 are more tolerant of imperfect
termination than the MAX1484/MAX1486.

MAX1481/4/5/6-fig15

20dB/div [T

OHz 250kHz/div 2.5MHz

NI
MAX1481
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MAX1485
MAX1486
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1200 [/\ DATA OUT
Y -

b

NOTE: ﬁioN MAX1481 AND MAX1484 ONLY.
H/F ON MAX1485 AND MAX1486 ONLY.

Figure 15. Driver Output Waveform and FFT Plot of
MAX1481/MAX1485 Transmitting a 20kHz Signal

Figure 16. Line Repeater
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Figure 17. MAX1481/MAX1485 System Differential Voltage at
50kHz Driving 4000 ft. of Unterminated Cable

MAXIMN

Figure 18. MAX1484/MAX1486 System Differential Voltage at
200kHz Driving 4000 ft. of Unterminated Cable

13

9BV IXVIN/GBTTXVIN/YE8TTXVIN/IT8T TXVIN



Software-Selectable, Half-/Full-Duplex, Slew-Rate-Limited,
12Mbps, RS-485/RS-422 Transceivers in UMAX Package

5V 5

Vee| M 120Q 120Q Veo ’_L\ H/F

— DE
DI

— DI

il
-

DE —

RO —

o
I
=
||}—‘
[
NN
o
)
@7
S
S %
(8]

— < N
= < ~
S =) I”_l
(] [}

~N
o
=
<ﬁ7
=

NAXIMN
MAX1485 1 ]
MAX1486 Dl DE RO DI DE RO

MAX1481/MAX1484/MAX1485/MAX1486

Figure 19. Typical Half-Duplex RS-485 Network
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Figure 20. Typical Full-Duplex RS-485 Network

Chip Information

TRANSISTOR COUNT: 396
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Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

N INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
- A | 0037] 0043 0939 1.092

Al| 0.002 | 0.006 | 0.051 | 0.152
A2| 0.030 | 0.038]| 0.762| 0.965
Di| 0112 | 0.124 | 2.845| 3.150
D2| 0.110 | 0.122 | 2.794| 3.099

10LUMAXB.EPS

E El

R 0L0£.001 El] oli2 | 0124 | 2845] 3.150
DF 002 E2| 0110 | 0122 | 2.794| 3.099
O/ E [ 0485[ 0.20t | 4.699] 5.105
L L [0.0155 [0.0275]| 0.394 [ 0.699

L1]0.037 REF 0.940 RET
b | 0007 [ 0.0106] 0177 [ 0.270

e | 00197 BSC [ .500 BSC
c 10.0035]0.0078 | 0.090 [ 0.200

S | 0.0196 REF | .498 REF

TOP VIEY a o e 0° [e°

D2 r AP
E2

~ b FEEL %J\ J}_FC
T

D1 | L1 |
NOTES /VI /1 X1 VI
{. D&E DO NOT INCLUDE MOLD FLASH. PROPRIETARY [NFORMATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15mm(.006"). TOTLE

3. CONTROLLING DIMENSION: INCHES PACKAGE OUTLINE, {0L MICRO MAX
APPROVAL DOCUNENT CONTRIL NO. RV
21-0061 B /1

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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