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+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN

General Description Features

The MAX13181E-MAX13184E are full-duplex and selec- ¢ Available in Tinv. 10-Pin. 2mm x 2mm. uDFN and
table half-/full-duplex RS-485 transceivers in a tiny 2mm x vafanie In 7iny, " X M

2mm pDFN package. These devices are designed for 14-Pin SO Packages

space-constrained applications by including extended ¢ +5.0V Operation

ESD protection to +15kV per Human Body Model (HBM) .

and integrating pullup/pulldown resistors on the DE, RE ¢ Extended ESD Protection

and H/F inputs to reduce external components. The +15kV Human Body Model

MAX13182E/MAX13184E feature a low-current shutdown +12kV IEC 61000-4-2 Air-Gap Pisharge
mode for power-sensitive applications. +6kV IEC 61000-4-2 Contact Disharge

These devices have a 1/8 unit-load input receiver 4 Slew-Rate Limiting Facilitates Error-Free Data
that allows up to 256 transceivers on the bus. The Transmission (MAX13181E/MAX13182E)
MAX13181E/MAX13182E feature reduced slew-rate

drivers to minimize EMI and reflections that are caused ¢ 2.5pA (typ) Low-Current Shutdown Mode

by improperly terminated cables. The slew-rate limited ¢ 1/8-Unit Load Allows Up to 256 Transceivers on
MAX13181E/MAX13182E allow error-free data transmis- the Bus

sion up to 250kbps. The MAX13183E/MAX13184E feature

full-speed drivers, allowing data rates of up to 16Mbps.

The MAX13182E/MAX13184E are configured for full-

duplex operation, while the MAX13181E/MAX13183E Pin Configurations
feature pin-selectable half- or full-duplex operation. All
driver outputs and receiver inputs include extended TOP VIEW
ESD protection. A B Z Y GND A B Z Y GND
The MAX13181E-MAX13184E are available in a tiny 10- 1019080 76 SUREHEE HRNSRLN
pin, me X me pDFN. The MAX13183I§/I\/IAX13184E are AKX INAXIM
also available in industry-standard 14-pin SO packages. VIAX13181F WIAXT3182F
The devices operate over the extended -40°C to +85°C MAX13183F MAXT3184E
temperature range. [ .
. . (1 i2:i3:i4:15; [1.i2:i31i4;:5;
Applications Vcc RO HF DE DI Vcc RO RE DE DI
Industrial Control Security System WDFN WDFN
Motor Drive Control Instrumentation Pin Configurations continued at end of data sheet.
Telecom
Selector Guide
PART HALF/FULL MAXIMUM DATA SLEW-RATE LOW-POWER RECEIVER
DUPLEX RATE LIMITED SHUTDOWN ENABLE
MAX13181E Selectable 250 kbps Yes No No
MAX13182E Full 250 kbps Yes Yes Yes
MAX13183E Selectable 16 Mbps No No No
MAX13184E Full 16 Mbps No Yes Yes
Ordering Information
PART TEMP RANGE PIN-PACKAGE TOP MARK PKG CODE
MAX13181EELB+ -40°C to +85°C 10 uDFN ABC L1022-1
MAX13182EELB+ -40°C to +85°C 10 uDFN ABD L1022-1
MAX13182EESD+ -40°C to +85°C 14 SO — S14-1
+Denotes a lead-free package. Ordering Information continued at end of data sheet.
MAXIM Maxim Integrated Products 1

For pricing delivery, and ordering information please contact Maxim Direct at 1-888-629-4642,
or visit Maxim’s website at www.maxim-ic.com.
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MAX13181E-MAX13184E

+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)
Supply Voltage (Vcg) ..oovvve... E T -0.3V to +6V

Control Voltage (RE, DE, DI, H/F) ..o -0.3V to +6V
Driver Output Voltage (A, B, Y, 2) ... -8V to +12.5V

Receiver Input Voltage (A, B)....ooooiiviinin. -8V to +12.5V
Receiver Input Voltage Full-Duplex (A, B).............. -8V to +12.5V
Receiver Output Voltage (RO)..........c........ -0.3Vto (Ve + 0.3V)
Short-Circuit Duration (A, B, Y, Z)to GND ................. Continuous

Continuous Power Dissipation (Ta = +70°C)
10-Pin uDFN (derate 5mW/°C above +70°C ) ............. 403mwW
14-Pin SO (derate 8.3mW/°C above +70°C)............... 667mwW
Operating Temperature Range ...........cccccoeeveenn.
Storage Temperature Range ..................
Junction Temperature ..........ccoocveeeiiiiiiiiic
Lead Temperature (soldering, 10s)

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.

DC ELECTRICAL CHARACTERISTICS

(Vce = +5V £10%, Ta =TmiIN to TmAx, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
DRIVER
RL = 100Q (RS422), Figure 1 2 vee v
Differential Driver Output VoD RL = 54Q (RS485), Figure 1 15 Vce v
No load Vce
ng;ﬁev'gn'rsgn't“de of Differential AVop | RL = 100Q or 549, Figure 1, (Note 2) 0.2 v
Driver Common-Mode Output Voltage Voc RL = 100Q or 54Q, Figure 1 Vce/ 2 3 Vv
thé‘gg}em'gn'\_/'ﬁgggu\?stage AVoc | RL = 100Q or 54Q, Figure 1, (Note 2) 0.2 v
Input-High Voltage ViH DE, DI, RE, HF 2 %
Input-Low Voltage ViL DE, DI, RE, H/F 0.8 %
Input Hysteresis VHys | DE, DI, RE, H/F 100 mv
Internal Pullup Resistance RIN_up [ Internal pullup RE 125 400 kQ
Internal Pulldown Resistance RIN_DWN | Internal pulldown DE, H/F 125 400 kQ
Output Leakage (Y and 2) o DE =GND, Vcc = GND or | VIN = +12V 125 A
Full-Duplex 5.5V ViN = -7V 100
Driver Short-Circuit Output Current losD 0<Vour <12V 40 250 mA
Threshold (Note 3) -7 <VouT £Vce -250 -40
Driver Short-Circuit Foldback Output (Vce - 1V) < Vout £ 12V 20
Current (Note 3) losoF -7V <VouT £ 1V -20 mA
Thermal-Shutdown Threshold T1s 0<Vout<i12v 140 °C
Thermal-Shutdown Hysteresis TTSH 15 °C
DE=GND,Voc=GNDor | VIN=+12V 125
Input Current (A and B) A B 55V Vin = 7V 00 HA

MAXIM




+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN

DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V £10%, Ta =TmiN to Timax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
RECEIVER
\F;Ce)ﬁs'g"eer Differential Threshold VIH | -7V <Vom < +12V, Figure 2 200 0 4200 | mv
Receiver Input Hysteresis VTH Va + VB =0, Figure 2 25 mV
RO Output-High Voltage VoH |lo=-1mA, Figure 2 Vg% %
RO Output-Low Voltage VoL lo = TmA, Figure 2 0.4 V
Tri-State Output Current at Receiver lozr 0 < Vo £V, Figure 2 -1 +1 pA
Receiver-Input Resistance RIN -7V <Vcowm £ +12V, Figure 2 96 kQ
Receiver-Output Short-Circuit Current losr 0<VRo £V, Figure 2 -80 +80 mA
SUPPLY CURRENT
No load, RE = 0, DE = Vicc
Supply Current lcc No load, T: Vee, DE = Vee 2 3 mA
No load, RE = 0V, DE = 0 or leave
unconnected 2 3
Shutdown Current ISHON RE = Vcc or leave unconnected, o5 10 UA
(MAX13182E/MAX13184E Only) DE = GND or leave unconnected
ESD PROTECTION
Human Body Model +15
ESD Protection for Y, Z, Aand B IEC 61000-4-2 Contact Discharge +6 kV
IEC 61000-4-2 Air-Gap Discharge +12

DRIVER SWITCHING CHARACTERISTICS—MAX13181E/MAX13182E (SLEW-RATE LIMITED

TO 250kbps)
(Vce = +5V £10%, Ta =TmiIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) ) tDPLH CL = B0pF, RL = 54Q, Figure 3 200 1000
Driver Propagation Delay - ns
tDPHL CL = 50pF, RL = 54Q, Figure 3 200 1000
E;'l‘l’%rn?;ﬁere”“a' Output Rise or DR, 1OF | CL = 50pF, RL = 54, Figure 3 400 1200 | ns
Differential Driver Output Skew {DSKEW CL = 50pF, RL = 540, Figure 3 140 ns
(DPLH - tDPHL)
Maximum Data Rate 250 kbps
Driver Enable to Output High tbzH Figure 4a 2500 ns
Driver Enable to Output Low tbzL Figure 4b 2500 ns
Driver Disable Time from Low toLz Figure 4b 100 ns
Driver Disable Time from High tDHZ Figure 4a 100 ns
Driver Enable from Shutdown to Output High | tpzH(sHDN) | (MAX13182E) Figure 4a 5500 ns
Driver Enable from Shutdown to Output Low | tpzL(SHDN) | (MAX13182E) Figure 4b 5500 ns
Time to Shutdown tSHDN (MAX13182E) 50 200 600 ns

MAXIM 3
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MAX13181E-MAX13184E

+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN

DRIVER SWITCHING CHARACTERISTICS —MAX13183E/MAX13184E (MAXIMUM DATA

RATE OF 16Mbps)

(Vce = 45V £10%, Ta =TmiN to Timax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. ) tDPLH CL = 50pF, RL = 54Q, Figure 3 25
Driver Propagation Delay - ns
tDPHL CL = 50pF, RL = 54Q, Figure 3 25
Driver Differential Output Rise or Fall Time tDR, tDF CL = 50pF, RL = 54Q, Figure 3 15 ns
Differential Driver Output Skew .
It CL = 50pF, RL = 54Q, Figure 3 8 ns
(tDPLH - tDPHL) DSKEW L= oPPT L o
Maximum Data Rate 16 Mbps
Driver Enable to Output-High tDzH Figures 1 and 4a 50 ns
Driver Enable to Output-Low tbzL Figures 1 and 4b 50 ns
Driver Disable Time from Low tbLz Figures 1 and 4b 50 ns
Driver Disable Time from High tDHZ Figures 1 and 4a 50 ns
ag:r Enable from Shutdown to Output 1\ o | Figures 1 and 4a (MAX13184E) 2200 | ns
E(;'v;’/er Enable from Shutdown to Output 1 - < | Figures 1 and 4b (MAX13184E) 2200 | ns
Time to Shutdown tSHDN (MAX13184E) 50 200 600 ns
RECEIVER SWITCHING CHARACTERISTICS
(Vce = +5V £10%, Ta =TmiN to Timax, unless otherwise noted. Typical values are at Vo = +5V and Ta = +25°C.) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. ) tRPLH . 40 75
Receiver Propagation Delay CL = 15pF, Figure 5 ns
tRPHL 40 75
Receiver Output Skew (tRPLH - tRPHL) tRSKEW CL = 15pF, Figure 5 8 ns
Maximum Data Rate 16 Mbps
. (MAX13182E/MAX13184E)
Receiver Enable to Output Low tRZL Figures 2 and 6 50 ns
. . (MAX13182E/MAX13184E)
Receiver Enable to Output High tRzH Figures 2 and 6 50 ns
: . ) (MAX13182E/MAX13184E)
Receiver Disable Time from Low tRLZ Figures 2 and 6 50 ns
: . ) i (MAX13182E/MAX13184E)
Receiver Disable Time from High tRHZ Figures 2 and 6 50 ns
Receiver Enable from Shutdown to ¢ (MAX13182E/MAX13184E) 2900 ns
Output High RZH (SHDN) Figures 2 and 6
Receiver Enable from Shutdown to ¢ (MAX13182E/MAX13184E) 2900 ns
Output Low RZL (SHDN) Figures 2 and 6

Note 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. uDFN devices are production tested at +25°C. Overtemperature limits are guaranteed by design.

Note 2: AVop and AVoc are the changes in Vop and Voc, respectively, when the DI input changes state.

Note 3: The short-circuit output current applies to peak current just prior to foldback current limiting. The short-circuit foldback output
current applies during current limiting to allow a recovery from bus contention.

MAXIMN



+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN
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Figure 1. Driver Differential Output Figure 2. Receiver Differential Input
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Figure 3. Driver Propagation Delay
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Figure 4a. Driver Enable and Disable Times (tpHz, tpzH, IDZH(SHDN))

MAXIM 5
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MAX13181E-MAX13184E

+5.0V, +15kV ESD-Protected, Half-Duplex/

Full-Duplex, RS-485 Transceiver in uDFN

GENERATOR

DE e S N Ve /2
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| +1V
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trsKEw = | tRPLH - tRPHL |
THE RISE TIME AND FALL TIME OF INPUTS A, B, Y AND Z < 4ns

Figure 5. Receiver Propagation Delay
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+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN
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Figure 6. Receiver Disable Time

MAXIM 7
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MAX13181E-MAX13184E

+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN

(Vce = +5V, Ta = 25°C, unless otherwise noted.)
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+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN

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

SHUTDOWN CURRENT (uA)

SHUTDOWN CURRENT
vs. TEMPERATURE

MAX13181E-4E toc10

10 35
TEMPERATURE (°C)

60 85

RECEIVER PROPAGATION DELAY

vs. TEMPERATURE (250kbps) (MAX13182E)

50

40

30

20

RECEIVER PROPAGATION DELAY (ns)

MAXI

CL = 15pF g
z
tRPLH
|
tRPHL
-40 -15 10 35 60 85
TEMPERATURE (°C)
DRIVER PROPAGATION DELAY
(250kbps) (MAX13182E)
MAX13181E-4E toc1
o : . Ci=50pF
: ek ... RL=54Q
+
:W

400ns/div

DRIVER PROPAGATION DELAY (ns)

RECEIVER PROPAGATION DELAY (ns)

DI
2V/div

Vy-Vz
2V/div

700

600

500

400

300

200

DRIVER PROPAGATION DELAY (ns)

DRIVER PROPAGATION DELAY
vs. TEMPERATURE (250kbps) (MAX13182E)

CL=50pF g

R =54Q i
lDiHL

T

tPDLH

-40 -15 10 35 60 85

TEMPERATURE (°C)

50

40

30

20

RECEIVER PROPAGATION DELAY
vs. TEMPERATURE (16Mbps) (MAX13184E)

CL = 15pF B
tRPLH
—
i
tRPHL
40 -15 10 35 60 85
TEMPERATURE (°C)

RECEIVER PROPAGATION DELAY

(16Mbps) (MAX13184E)

IMAX13181E-4E toc17

7]

CL=15pF

10ns/div

Va- Vg

1 2vdiv

RO
2V/div

vs. TEMPERATURE (16Mbps) (MAX13184E)

50

40

30

20

Typical Operating Characteristics (continued)

DRIVER PROPAGATION DELAY

CL = 50pF
RL=54Q

MAX13181E-4E toc12

toPHL _|_ tPDLH

10 35
TEMPERATURE (°C)

60 85

RECEIVER PROPAGATION DELAY

MAX13181E-4E toc15

(250kbps) (MAX13182E)
A CL=15pF

400ns/div

DRIVER PROPAGATION DELAY
(16Mbps) (MAX13184E)

MAX13181E-4E toct
v ! . CL=50pF
A i e iy R =54Q

(RN

10ns/div

IVBLEIXVIN-TI8IEIXVIN

Va-Vg
2V/div

RO
2V/div

DI
2V/div

Vy-Vz
2V/div



+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN

Functional Tables

MAX13181E-MAX13184E

MAX13182E/MAX13184E MAX13181E/MAX13183E
TRANSMITTING TRANSMITTING
INPUT OUTPUT INPUT OUTPUT
RE DE DI Z Y DE DI Z
X 1 0 1 0 1 0 1 0
X 1 1 0 1 1 1 0
0 0 X implzg:nce imp':c?:nce 0 X impgf:nce impifgnce
Shutdown RECEIVING
1 0 X S
(high impedance) INPUT OUTPUT
RECEIVING H/F DE A-B Y-Z RO
INPUT OUTPUT 0 X >200mV X 1
RE DE A-B RO 0 X <-200mV X 0
0 X > 200mV 1 1 0 X >200mV 1
0 X <-200mV 0 1 0 X <-200mV 0
1 1 X High impedance
Shutdown
! 0 X (high impedance)

X =Don't care.

Functional Diagram

MAXIM MAXIM
Voo — MAX13182E Voo — MAX13181E
MAX13184E MAX13183E

— A
RO — RO —
— B
Voo

Rin_up

H/F —

Rin_own

DI —

RiN_pwn

GND GND

10 MAXIMN




+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN

Pin Description

MAX13181E/ | MAX13182E/ | MAX13182E/
MAX13183E | MAX13184E | MAX13184E | NAME FUNCTION
UDFN SO
Positive Supply, Vcc = +4.5V to +5.5V. Bypass Vcc with a 0.1pF ceramic
1 1 14 Vce )
capacitor to ground.
Receiver Output. When RE is low and (A-B) = 200mV, RO is high; if (A-B) <
2 2 2 RO .
-200mV, RO is low.
—— | Receiver Output Enable. Drive RE low to enable RO. Drive RE high to
— 3 3 RE . A . X
disable the receiver. RE input has an internal pullup resistor.
Half-/Full-Duplex Selector Input. Connect H/F to V¢ for half-duplex mode.
3 — — H/F | Leave H/F unconnected or connect H/F to GND for full-duplex mode. H/F
input has an internal pulldown resistor.
4 4 4 DE Driver Output Enable. Drive DE high to enable the driver. Driver output is high
impedance when DE is low. DE input has an internal pulldown resistor.
Driver Input. With DE high, a low on DI forces noninverting output low and
5 5 5 DI inverting output high. Similarly, a high on DI forces noninverting output high
and inverting output low.
6 6 6,7 GND | Ground
Noninverting Driver Output. (Also noninverting receiver input in half-duplex
7 7 9 Y
mode.)
8 8 10 Z Inverting Driver Output. (Also inverting receiver input in half-duplex mode.)
9 9 11 B Inverting Receiver Input
10 10 12 A Noninverting Receiver Input
— — 1,8,13 N.C. | No Connection. N.C. is not internally connected.

Detailed Description

The MAX13181E-MAX13184E high-speed transceivers
for RS-485 communication contain one driver and one
receiver. These devices feature 1/8 unit-load input
impedance that allows up to 256 receivers on the bus.
All devices feature integrated pullup/pulldown resistors
on the DE, RE, and H/F inputs to reduce external com-
ponents. The MAX13182E/MAX13184E feature a low-
current shutdown mode for power-sensitive applications.

The MAX13181E/MAX13182E feature reduced slew-rate
drivers to minimize EMI and reflections that are caused
by improperly terminated cables. The slew-rate limited
MAX13181E/MAX13182E allow error-free transmission
up to 250Kbps. The MAX13183E/MAX13184E feature
full-speed drivers allowing data rate of up to 16Mbps.

The MAX13182E/MAX13184E are configured for full-
duplex operation. The MAX13181E/MAX13183E feature
selectable half- or full-duplex operation by driving H/F
input high or low, respectively. All devices operate from
a single +5.0V supply.

MAXIM

+15kV ESD Protection
As with all Maxim devices, ESD-protection structures
are incorporated on all pins to protect against electro-
static discharges encountered during handling and
assembly. The driver outputs of the MAX13181E-
MAX13184E family have extra protection against static
electricity. Maxim’s engineers have developed state-of-
the-art structures to protect these driver outputs against
ESD of £15kV with Vcc = 5V, and regardless of the
logic state of DE and DI.

The ESD-protected pins are tested with reference to the
ground pin in a powered-down condition. They are test-
ed to +15kV using the Human Body Model, +12kV using
the IEC 61000-4-2 Air-Gap Discharge Model, and to
+6kV using the IEC 61000-4-2 Contact Discharge Model.

ESD Test Conditions
ESD performance depends on a variety of conditions.
Contact Maxim for a reliability report that documents
test setup, test methodology, and test results.

11
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MAX13181E-MAX13184E

+5.0V, +15kV ESD-Protected, Half-Duplex/
Full-Duplex, RS-485 Transceiver in uDFN

Ip100% It PEAK-TO-PEAK RINGING
90% [— (NOT DRAWN TO SCALE)
CHARGE-CURRENT- |  DISCHARGE
LIMIT RESISTOR RESISTANCE
AMPS
HIGH- »  DEVICE .
VOLTAGE Cs STORAGE UNDER 36.8%
nC 100pF CAPACITOR | TEST
SOURCE g 10% |
0
0| g TIME —
- — ftp ———P
. CURRENT WAVEFORM
Figure 7a. Human Body ESD Test Model Figure 7b. Human Body Current Waveform
Re Rp I A
50MQ T0 100MQ 330Q N T D D
y —
90% | -
CHARGE-CURRENT- |  DISCHARGE
LIMIT RESISTOR RESISTANCE .
& \—
HIGH- L DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR TEST
SOURCE
10% |—
tr=0.7ns T0 1ns —p| 4_30ns T
e -~ 60ns ——»
Figure 7c. IEC 61000-4-2 ESD Test Model Figure 7d. IEC 61000-4-2 ESD Generator Current Waveform
Human Body Model Applications Information

Figure 7a shows the Human Body Model, and Figure 7b
shows the current waveform it generates when discharged
into a low impedance. This model consists of a 100pF
capacitor charged to the ESD voltage of interest, which is
then discharged into the test device through a 1.5k resistor.

Machine Model
The IEC 61000-4-2 standard covers ESD testing and
performance of finished equipment. However, it does
not specifically refer to integrated circuits. The
MAX13485E/MAX13486E help equipment designs to
meet IEC 61000-4-2, without the need for additional
ESD protection components.

The major difference between tests done using the
Human Body Model and IEC 61000-4-2 is higher peak
current in IEC 61000-4-2 because series resistance is
lower in the IEC 61000-4-2 model. Hence, the ESD with-
stand voltage measured to IEC 61000-4-2 is generally
lower than that measured using the Human Body
Model. Figure 7c shows the IEC 61000-4-2 model, and
Figure 7d shows the current waveform for the IEC
61000-4-2 ESD Contact Discharge test.
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256 Transceiver on the Bus
The standard RS-485 receiver input impedance is 12kQ
(one-unit load), and the standard driver can drive up to 32
unit loads. The MAX13181E-MAX13184E family trans-
ceivers have a 1/8-unit load receiver input impedance
(96k<2), allowing up to 256 transceivers to be connected
in parallel on one communication line. Any combination of
these devices and/or other RS-485 transceivers with a
total of 32 unit loads or less can be connected to the line.

Reduced EMI and Reflections
The MAX13181E/MAX13182E are slew-rate limited, min-
imizing EMI and reducing reflections caused by improp-
erly terminated cables. This slew-rate limited feature
allows error-free data transmission up to 250kbps.

MAX13181E/MAX13183E Low-Power
Shutdown Mode

The MAX13181E/MAX13183E feature low power shut-
down mode. Low-power shutdown mode is initiated by
bringing RE high and DE low. In shutdown, the devices
typically draw only 2.5pA (typ) of supply current. RE
and DE can be driven simultaneously. If RE is high and

MAXIMN




+5.0V, +15kV ESD-Protected, Half-Duplex/
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DE is low for 200ns (typ), the devices are guaranteed to
enter shutdown.

Enable times tzH and tz| (see the Switching Character-
istics) assume the devices are not in a low-power shut-
down state. Enable times tzH(SHDN) and tzL(SHDN)
assume the devices are in a shutdown state. It takes dri-
vers and receivers longer to become enabled from low-
power shutdown mode (tzH(SHDN), tzL(SHDN)) than from
driver-/receiver-disable mode (tzH, tzL).

Line Length
The RS-485 standard covers line lengths up to 4000ft.
For line lengths greater than 4000ft, use the repeater
application shown in Figure 8.

Typical Applications
The MAX13181E-MAX13184E transceivers are designed
for bidirectional data communications on multipoint bus
transmission lines. The MAX13181E/MAX13183E can be
used in either half-duplex or full-duplex configuration.
The MAX13182E/MAX13184E are for full-duplex only.
Figure 9 shows the typical network application circuit for
half-duplex, and Figures 10 and 11 show typical network
application circuits for full duplex.

A
RO If 5 5 18

= R B 1205 f\/ DATAIN
DE

7
DI
(HfF)

L B MAXIM
(4 for NAXI3161E/ REFOR MAX13182E/MAX13184E
MAX13183E ONLY) (FULL DUPLEX)

Figure 8. Line Repeater for MAX13181E-MAX13184E

To minimize reflections, terminate the line at both ends in
its characteristics impedance, and keep stub lengths off
the main line as short as possible. The slew-rate-limited
MAX13181E/MAX13182E are more tolerant of imperfect
termination.

120Q 120Q
— DE
DI B ® ° B
D
— DI
DE A B A B A A
Vee RO — R — RO
H/F) RE
R R
MAXIMN
MAX13181E-MAX13184EF
CONFIGURED FOR HALF-
DUPLEX OPERATION | ol | LS
DI DE RO RE DI DE RO RE

Figure 9. Typical Half-Duplex RS-485 Network
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%

_ Y
120Q
RO_ . (( LW D — DI
DE— ) ‘ — DE
7 (« . B e
1200 )) L/\N\/@fz B
DI —] D R —
- , w2 R A0
H/F v )) TOA
5 Y Z Y 7 B A
M AXIV
MAX13181E/MAX13183E R
CONFIGURED FOR FULL- D D
DUPLEX OPERATION AN
DI DE RERO DI DERERO
Figure 10. Typical Full-Duplex RS-485 Network
| A o ()() . Y
1200 1200
R L
0 L s WS b Evwy 0 0
o )) z L
’\k> Z, ( . B T
1200 )) T—/VW%Q B
DI D R —
, a2 R A0
v )) T A
Y z Y 7 B A
M AXIW
MAX13182E/MAX13184E R
CONFIGURED FOR FULL- D D
DUPLEX OPERATION [
DI DE RERO DI DERERO

Figure 11. Typical Full-Duplex RS-485 Network
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Ordering Information (continued)

PART TEMP RANGE PIN-PACKAGE TOP MARK PKG CODE
MAX13183EELB+ -40°C to +85°C 10 uDFN ABA L1022-1
MAX13184EELB+ -40°C to +85°C 10 uDFN ABB L1022-1
MAX13184EESD+ -40°C to +85°C 14 80 — S14-1

+Denotes a lead-free package.

Pin Configurations (continued) Chip Information

PROCESS: BICMOS
TOP VIEW

e [1]* [14] Ve
RO[2 13INC
fE MAXIN B
L) waxisrer [
DE [4] MAX13184F  [i1]B
DI[5] 10] 2

GND [6] EIN

GND [ 7] [8]N.C.

so
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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.)

XXXX
XXXX
XXXX

\

AN

TOP VIEW

PIN1 \ SAMPLE
INDEX AREA MARKING

SIDE VIEW

-DRAWING NOT TO SCALE-
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Package Information (continued)

(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.)

COMMON DIMENSIONS
SYMBOL | MIN. NOM. | MAX.
A 0.70 0.75 0.80
Al 0.15 0.20 0.25
A2 0.020 | 0.025 | 0.035
D 1.95 2.00 2.05
E 1.95 2.00 2.05
L 0.30 0.40 0.50
L1 0.10 REF.
PACKAGE VARIATIONS
PKG. CODE N e b (N/2-1)xe
1L622-1 6 0.65BSC | 0.300.05 | 1.30 REF.
1822-1 8 0.50BSC | 0.25:0.05 | 1.50 REF.
L1022-1 10 | 0.40BSC | 0.20:0.03 | 1.60 REF.
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NQOT EXCEED 0.08mm.
3. WARPAGE SHALL NOT EXCEED 0.10mm.
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS
SPECIAL CHARACTERISTIC(S). DALLAS
5. "N* IS THE TOTAL NUMBER OF LEADS. m B scidontcton /I’I/J‘I/VI
. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. E
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. ZAff’;fﬁDOFUNTLQ'ZEO 50 mm
-DRAWING NOT TO SCALE- 21-0164 ‘ A ‘/2
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Package Information (continued)

(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.)

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A 0.053 | 0.069 1.35 1.75
A1 | 0.004 | 0.010 0.10 0.25

SOICN .EPS

N
El El El El El El I B 0.014 | 0.019 | 035 0.49
Cc | 0.007 | 0.010 | 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 4.00
E H H [ 0228 | 0244 | 580 6.20
L [ o016 | 0.050 | 0.0 1.27
© l
ANV
EI EI EI EI EI EI 2 VARIATIONS:
y I
INCHES MILLIMETERS
TOP VIEW DIM| MIN MAX MIN MAX | N |MS012

D 0.189 | 0.197 4.80 5.00 8 AA
0.337 | 0.344 8.55 8.75 |14| AB
D 0.386 | 0.394 9.80 10.00 |16| AC

O

D

}
i @E:EEE_JL ;\ a4 R

—| e |— —*I I'—B JL 0°¢8°°7\‘

| ——

FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. »,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). @s%ﬁz!ﬁ!ﬁéo?/l’l/l‘l/VI

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION

4. CONTROLLING DIMENSION: MILLIMETERS. TITLE

5. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC

6' N = NUMBER OF PINS. APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/

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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