Click here for production status of specific part numbers.

MAX33045E/MAX33046E

General Description

The MAX33045E/MAX33046E is a half-duplex RS-
485/422 transceiver that operates at either 3.3V or 5.0V
supply rail for ease of design. Both devices feature
enhanced protection for applications in harsh
environments. All driver outputs and receiver inputs are
protected with both high-fault and high-ESD
(electrostatic discharge) protection.

The A/B lines have up to +25V fault protection for
accidental shorts with local power supplies and +40kV
ESD (Human Body Model) HBM protection. They are
also rated up to +15kV Air-Gap Discharge and +10kV
Contact Discharge per IEC 61000-4-2. Both features
ensure robust protection in harsh industrial
environments. Drivers are short-circuit current limited
and protected against excessive power dissipation by
thermal-shutdown circuitry that places the driver outputs
into a high-impedance state. The receiver input has a
true fail-safe feature that guarantees a logic-high output
if both inputs are open or short circuited.

The MAX33045E is rated for a 500kbps (min) data rate,
and the MAX33046E is rated for a 20Mbps data rate.

Both devices are packaged in an 8-pin SOIC with an
operating ambient temperature from -40°C to +125°C.

Applications

e Programmable Controller

e Factory Automation Equipment
e Motion Controllers

e Encoder Interfaces

e Backplane Buses

e Telecommunication Equipment

Ordering Information appears at end of data sheet.
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20Mbps, Half-Duplex RS-485/RS-422

Transceivers with +40kV ESD Protection

Benefits and Features
e Integrated Protection Increases Robustness

o 25V Fault-Protection Range on Driver
Outputs/Receiver Inputs

o High-ESD Protection
=  +40kV HBM ESD per JEDEC JS-001
= +15kV Air-Gap ESD per IEC 61000-4-2
= +10kV Contact ESD per IEC 61000-4-2
o Short-Circuit-Protected Outputs

o True Fail-Safe Receiver Prevents False
Transition on Receiver Input Short or Open
Events

o Hot-Swap  Capability Eliminates False
Transitions on Receiver Input Shorts or Open
Events

¢ High-Speed Data Rates up to 20Mbps
e Enables up to 256 Nodes on the Bus

e Wide -40°C to +125°C Operating Temperature
Range

Simplified Block Diagram
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MAX33045E/MAX33046E

Absolute Maximum Ratings

VO crirerereteteietete et ettt ettt -0.3V to +6V
RO . -0.3to Ve + 0.3V
DE, DI, RE ... -0.3V to +6V
A B s -30V to +30V

20Mbps, Half-Duplex RS-485/RS-422

Transceivers with +40kV ESD Protection

Short-Circuit Duration (RO, A, B) ...eeovvvvieeiiiiienee. Continuous
Operating Temperature Range....................... -40°C to +125°C
Junction TeMPErature..........cccevvveeieriiieniceiie e +150°C
Storage Temperature.............cceevveiveenenennienns -65°C to +150°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.

Package Information

Package Code S8+2C

Outline Number 21-0041
Land Pattern Number 90-0096
Thermal Resistance, Four-Layer Board

Junction to Ambient (8;4) 136°C/W
Junction to Case (8;c) 38°C/W

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a “+”, “#”, or “-” in the package code indicates RoHS status only.

Package drawings may show a different suffix character, but the drawing pertains to the package regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer board. For detailed information on package thermal considerations,

refer to www.maximintegrated.com/thermal-tutorial.

Electrical Characteristics

(Vcc = 3.0V to 3.6V and Ve = 4.5V to 5.5V, Ta = TN to Tax, unless otherwise specified. Typical values are at Ve = +5V and

Ta = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL CONDITIONS MIN TYP MAX UNITS
POWER
3.0 3.6

Supply Voltage Vee e o5 \%

DE = Vcc, RE =0V, no load, no

" - 6.0

Supply Current lcc switching (DI = 0V or V) mA

DE =0V, RE =0V 3.2
Shutdown Supply lSHON DE =0V, RE = V¢ _, no switching L A
Current (DI'=0V or Vcc) "
DRIVER

R = 54Q, Figure 1a (Note 2) 15
g'ffteret”“a' Driver Vol RL = 600, Figure 1a (Note 2) 15 v

utpu

R = 100Q, Figure 1a (Note 2) 2
Change in Magnitude of
Differential Driver AVop RL =54Q or 60Q or 100Q, Figure 1a 0.2 +0.2 \Y;
Output Voltage
Driver Common-Mode Voc RL = 540 or 60Q or 100Q, Figure 1a 1 Vo2 Vec v
Output Voltage
Change in Magnitude of AVOC RL= 54Q or 60Q or 100Q, Figure 1a 02 102 v
Common-Mode Voltage (Note 2) ' '

www.maximintegrated.com

Maxim Integrated | 2


https://pdfserv.maximintegrated.com/package_dwgs/21-0041.PDF
https://pdfserv.maximintegrated.com/land_patterns/90-0096.PDF
http://www.maximintegrated.com/thermal-tutorial

MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

(Vcc = 3.0V to 3.6V and Ve = 4.5V 10 5.5V, Ta = TN t0 Tmax, unless otherwise specified. Typical values are at Ve = +5V and
Ta =+25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Single-Ended Driver Vou A or B output, output is high, 24 Vee - Vv
Output Voltage High ISOuRCE = 3mA : 02
Single-Ended Driver VoL A or B output, output is low, Ik = 3mA 0.2 i
Output Voltage Low
Driver Short-Circuit Isc_DR 7V £ (Va OF Vp) € +12V +250 mA
Output Current
Average Driver Short lavG_scDrR | OV s (VaorVg)sVce +250 mA
Circuit Output Current -

RECEIVER
DE =0V, 0V < Vg £ 5.5V,

Input Current (A, B) IA, IB Vem = -7V to +12V -73 +125 HA
Recgiver Input RIN 7V S Vey £ +12V 9% KQ
Resistance
Common-Mode Voltage Ve Figure 1b 7 12 Vv
Range
Receiver Differential
Threshold Voltage VTLH -7V =Vgopm £ +12V -50 mv
Rising
Receiver Differential
Threshold Voltage VTHL -TV=Vgopm £ +12V -200 mv
Falling
Receiver Input AVTH 100 mv
Hysteresis
Diff ial |

fierential Input CaB Measured between A and B, f = 1IMHz 10 pF
Capacitance
LOGIC OUTPUT (RO)
Output Logic High Vou ISOURCE = 3MA, (Va - Vi) = -50mV Vee- 0.4 v
Voltage
Output Logic Low VoL Isink = 3MA, (Va -Vp) < -200mV 04 v
Voltage
Leakage Current lozr 0V=Vgo=Vcc_ -1 +1 HA
Short-Circuit Current llosrl 0V =(Va-Vp)=Vce 200 mA
LOGIC INPUT (DE, RE, DI)
Input Logic High Voltage VIH 2 \Y
Input Logic Low Voltage ViL 0.8 \Y
Input Hysteresis Vhvs 100 mv
Input Leakage Current N After first transition of DE -1 +1 HA
DE Input Impedance on R

. I, 1 10 kQ
First Transition IN_FT

PROTECTION
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422

Transceivers with +40kV ESD Protection

(Vcc = 3.0V to 3.6V and Ve = 4.5V 10 5.5V, Ta = TN t0 Tmax, unless otherwise specified. Typical values are at Ve = +5V and

Tp = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Thermal Shutdown
T . o
Threshold SHDN Temperature rising +160 C
Th I Sh
ermal S utdown ThysT 12 °c
Hysteresis
Human Body Model per JEDEC JS-001- +40
ESD Protection (A, B 2017 KV
Pins to GND) Air-Gap Discharge per IEC 61000-4-2 +15
Contact Discharge per IEC 61000-4-2 +10
ESD Protection (A" Human BOdy MOde| 14000 v
Other Pins) Charge Device Model +2000
Fault Protection (A, B
Pins to GND) 25 25 v
SWITCHING DRIVER (MAX33045E)
Differentiél Driver tpPLH, tbPHL | RL = 54Q, C| = 50pF (Figures 2 and 3) 1000 ns
Propagation Delay
Differential Driver ;
R =54Q, C; =50pF (Note 4, Figures 2
Output Skew [tppLH — toskEW N L = 50pF( 9 140 ns
and 3)
topHL
Driver Differential RL =54Q, C| = 50pF, Vcc = VeeL
. . L, tHL ) 600 ns
Output Rise or Fall Time (Figures 2 and 3)
Maximum Data Rate DRmMAX 500 kbps
3_”‘;‘” Enable to Output tozH RL = 110Q, C| = 50pF (Figures 4 and 5) 2500 ns
g
f”"er Enable to Output tozL RL = 110Q, C|_= 50pF (Figures 4 and 5) 2500 ns
ow
Driver Disable Time toLz R, = 110Q, C, = 50pF (Figures 4 and 5) 200 ns
from Low
Driver Disable Time toHz R, = 110Q, C, = 50pF (Figures 4 and 5) 200 ns
from High
Driver Enable Time from RL = 110Q, C_ = 50pF (Note 3, Figures 4
Shutdown to Output tDZH(SHDN) 170 s
) and 5)
High
Driver Enable Time from R =110Q, C|_ = 50pF (Note 3, Figures 4
Shutdown to Output tDZL (SHDN) 170 us
and 5)
Low
Time to Shutdown tSHDN (Note 3) 50 950 1500 ns
SWITCHING DRIVER (MAX33046E)
Diﬁerentiél Driver toPLH, tbPHL | RL = 54Q, C| = 50pF (Figures 2 and 3) 40 ns
Propagation Delay

www.maximintegrated.com
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

(Vcc = 3.0V to 3.6V and Ve = 4.5V 10 5.5V, Ta = TN t0 Tmax, unless otherwise specified. Typical values are at Ve = +5V and
Ta =+25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Differential Driver :
R =54Q, C| = 50pF (Note 4, (Figures 2
Output Skew [tppH — toskEW L L = S0pF (Fig 9 ns
and 3)
topHL
Driver Differential tw il | R =54Q, C, = 50pF (Figures 2 and 3) 8 15 ns
Output Rise or Fall Time
Maximum Data Rate DRmax 20 Mbps
z_”"her Enable to Output tozH RL = 110Q, C| = 50pF (Figures 4 and 5) % ns
19
f”"er Enable to Output tozL RL = 110Q, C| = 50pF (Figures 4 and 5) % ns
ow
Driver Disable Time toLz RL = 110Q, C| = 50pF (Figures 4 and 5) 60 ns
from Low
Driver Disable Time toHz RL = 110Q, C|_= 50pF (Figures 4 and 5) 60 ns
from High
Driver Enable Time from R_ = 1100, C = 50pF (Note 3, Figures 4
Shutdown to Output tDZH(SHDN) 170 us
. and 6)
High
Driver Enable Time from R =110Q, C|_ = 50pF (Note 3, Figures 4
Shutdown to Output tHZzL (SHDN) 170 s
and 6)
Low
Time to Shutdown tSHDN (Note 3) 50 800 1500 ns

SWITCHING RECEIVER (MAX33045E)

Receiver Propagation

tRPLH: tRPHL | CL = 15pF (Figures 6 and 7) 200 ns
Delay
Receiver Output Skew tRSKEW CL = 15pF (Note 4, Figures 6 and 7) 30 ns
Receiver.EnabIe to tRzH R, = 1kQ, C_ = 15pF (Figure 8) 50 ns
Output High
Receiver Enable to traL R, = 1kQ, C_ = 15pF (Figure 8) 50 ns
Output Low
Receiver Disable Time trLz R, = 1kQ, C_ = 15pF (Figure 8) 50 ns
from Low
Receivgr Disable Time tRiz R_ = 1kQ, C| = 15pF (Figure 8) 50 ns
from High
Receiver Enable from
Shutdown to Output trzL(sHDN) | RL = 1kQ, C| = 15pF (Note 3, Figure 8) 170 Hs
Low
Receiver Enable from
Shutdown to Output trzH(sHDN) | RL = 1kQ, C| = 15pF (Note 3, Figure 8) 170 Hs
High
Time to Shutdown tSHDN (Note 3) 50 800 1500 ns

www.maximintegrated.com Maxim Integrated | 5




MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

(Vcc = 3.0V to 3.6V and Ve = 4.5V 10 5.5V, Ta = TN t0 Tmax, unless otherwise specified. Typical values are at Ve = +5V and
Ta =+25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Delay to Fail-Safe

t
Operation D_FS 10 us
SWITCHING RECEIVER (MAX33046E)
Receiver Propagation tRPLH, tRPHL | CL = 15pF (Figures 6 and 7) 75 ns
Delay
Receiver Output Skew tRSKEW CL = 15pF (Note 4, Figures 6 and 7) 10 ns
Receiver.EnabIe to tRzH R, = 1kQ, C_ = 15pF (Figure 8) 50 ns
Output High
Receiver Enable to thaL R_ = 1kQ, C| = 15pF (Figure 8) 50 ns
Output Low
Receiver Disable Time thiz R_ = 1kQ, C| = 15pF (Figure 8) 50 ns
from Low
Receiver Disable Time tRiz R_ = 1kQ, C| = 15pF (Figure 8) 50 ns
from High
Receiver Enable from
Shutdown to Output trRzL(sHDN) | RL = 1kQ, C = 15pF (Note 3, Figure 8) 170 us
Low
Receiver Enable from
Shutdown to Output trzH(sHDN) | RL = 1kQ, C_ = 15pF (Note 3, Figure 8) 170 us
High
Time to Shutdown tSHDN (Note 3) 50 800 1500 ns
Delay to Fail-Safe

t 1
Operation D_FS 0 us

Note 1:  All devices 100% production tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
Note 2:  AVop and AVoc are the changes in Vop and Voc, respectively, when DI changes state.

Note 3: Shutdown is enabled when RE is high and DE is low. If the enable inputs are in this state for less than 50ns,
the device is guaranteed not to enter shutdown. If the enable inputs are held in this state for at least 1500ns,
the device is guaranteed to have entered shutdown.

Note 4: Capacitive load includes test probe and fixture capacitance.
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

Timing Diagrams

3750

Vop [
60Q
Vem

Figure 1. Driver DC Test Load

A
Dl Vob RL —_—C
B

Figure 2. Driver Timer Test Circuit

www.maximintegrated.com Maxim Integrated | 7



MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

fLH < 3ns, tHL < 3ns

Vee

I
50%\
! GND

{DPHL —i - %Vo

VDIFF =VA-VB

tDSKEW = [tDPLH - tDPHL|

Figure 3. Driver Propagation Delays

GND OR Vce
DE -l N---- 50%
RL=110Q | tozH_ . ! . GND
> | 250mV
T ! N Vi
ou 5% R o
GENERATOR ! GND
| toHZ |

Figure 4. Driver Enable and Disable Times (tonz, tozn)
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

Vee

GND OR Vce

GENERATOR

i tozL | ! ‘
I } 1
i ! | oz |
! -
| f | Vee
---50% i 2 S
”””””” f ~~ VoL
Figure 5. Driver Enable and Disable Times (tpz., toi.z)
f A
ATE Vio RO
B
Figure 6. Receiver Propagation Delay Test Circuit
< <
A >< fLH < 3ns, tHL < 3ns >< 1v
B 3 | 1V
i i !
— ~&—{RPHL tRPLH — | —-—

,,,,,,, i VOH
i
RO N Vee Vee /.
N2 2 i
VoL

tRSKEW = [tRPHL - tRPLH|

Figure 7. Receiver Propagation Delays
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

GENERATOR| => 500

S10PEN Lo S1CLOSED
— (RZH | — $2 CLOSED — e - $2 OPEN
| S3=+15V | $3=-15V
i VoH
j Voe
RO e vee
! 2
————————— GND
Vee
GND D
S10PEN ‘ $1 CLOSED
S2 CLOSED P S Re S2 OPEN
$3=+15V $3=-15V
vo Vee

VoL

Figure 8. Receiver Enable and Disable Times
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

Typical Operating Characteristics
(Vce = +3.3V/+5V and Ta = +25°C, unless otherwise noted.)

DRIVER CURRENT
SUPPLY CURRENT SUPPLY CURRENT vs. SUPPLY VOLTAGE
vs. DATA RATE (Ve = 3.3V) vs. DATA RATE (Ve = 5V) Ruonp = 540
60 c01 100 toc02 100 toc03
90 90
% j 80 80
B 600 LOAD A _ —
£ i ol £ 70 |- 600L0AD =i g0
5 40 £ vl — /
g ([ Eluiiiin x
3 30 | 1200L080 %4 2 5 ,‘ HHHH ‘ £ . L
3 |~ 3 1200 LOAD A 3
g S & 40
a2 g 3 E w
w
10 A 20 v, 20
NOLOAD g 0 | NoLow ] 10
o LI o L 0
1 10 100 1000 10000 1 10 100 1000 10000 30 35 40 45 50 55
DATA RATE (kbps) DATA RATE (kbps) SUPPLY VOLTAGE (V)
DRIVER DIFFERENTIAL OUTPUT
DIFFERENTIAL OUTPUT VOLTAGE vs. TEMPERATURE DRIVER PROPAGATION
VOLTAGE vs. LOAD CURRENT Rioap = 54Q DELAY vs. TEMPERATURE
5 ‘ ‘ tocO: 4 toc05 30 toc06
s 45 ‘ ‘ o 85 f s
B 4 Ve =5V prrg T
g cc '(j(nJ 3 | — - o veaay topL Voo 2 3.3V
3 35 F— v..=33v 5 < DPLH: Voe = 9+
S =3 ¥ 3 ,s Vg =5V z 2 ——
5 3 2 z L P i
[ ( 2 | o —— 1 [N
3 25 g 2 § 15 i ——— 7
g - .-
= 2 2 15 |- vge=3av 3 | 7
<
& 15 = g5 10
i 1 g IS topLy Vo =5V toput; Ve =SV
[ [,
= 5
5 s - & 05
0 0 0
0 20 40 60 80 100 120 40 -25 -10 5 20 35 50 65 80 95 110 125 40 -25 -10 5 20 35 50 65 80 95 110 125
LOAD CURRENT (mA) TEMPERATURE (°C) TEMPERATURE (°C)
RO OUTPUT LOW RO OUTPUT HIGH RECEIVER PROPAGATION
vs. SINK CURRENT vs. SOURCE CURRENT DELAY vs. TEMPERATURE
1 toc07 5 toc08 60 toc09
e — \\\_\\\\_\\
0.9 45 7 55 | teeri Veo=33V _ treyp, Voo 5V
08 4 _ \ el
s . / s 25 Ve =33V z %
o O w9 Vee=8V — | >
g 06 Voo =5V / % 3 — é 4 <
s i g — E
> 05 Voo =33V /\> £ 25 & w|— e Voo =3V —— L velesy
2 o4 = 3
5 >/ 3 %
S 03 o 15 e
© 02 o 1 a 30
041 05 %
0 0 20
0 0 20 30 40 50 60 0 0 20 30 40 50 60 40 -25 -10 5 20 35 50 65 80 95 110 125
SINK CURRENT (mA) SOURCE CURRENT (mA) TEMPERATURE (°C)
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

QUIESCENT CURRENT
vs. SUPPLY VOLTAGE
10.0 toc10
80
g
E 60 DRIVER MODE —
(.% 40 —
2 RECEIVER MODE
g 20
0.0
3.0 35 4.0 45 5.0 55
DRIVER VOLTAGE (V)
Pin Configuration
TOP VIEW
RO| 1 * 8 | Vce
RE[ 2 7]8
DE| 3 6 ]A
DI[ 4 5 ] GND
soIC
Pin Descriptions
PIN NAME FUNCTION
1 RO Receiver Data Output. See the Function Table for more information.
o Receiver Output Enable. Drive RE low or connect to GND to enable RO. Drive RE high to
2 RE disable the receiver. RO is high impedance when RE is high. Drive RE high and DE low to

force the IC into low-power shutdown mode.
Driver Output Enable. Drive DE high to enable the driver. Drive DE low or connect to GND to

3 DE disable the driver.

4 DI Driver Input. With DE high, a low on DI forces the non-inverting output (A).

5 GND Ground

6 A Non-inverting RS-485/RS-422 Receiver Input and Driver Output

7 B Inverting RS-485/RS-422 Receiver Input and Driver Output

8 Vce Positive Supply Voltage Input. Bypass Vcc with a 0.1uF ceramic capacitor to ground.
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422

Transceivers with +40kV ESD Protection

Functional Diagram

Vee

MAX33045E/MAX33046E

PROTECTION

DE —]

DI —

o—
D
I

GND

Detailed Description

The MAX33045E/MAX33046E half-duplex transceivers are optimized for RS-485/RS-422 applications per the EIA/TIA-
485 standard. These devices contain one differential driver and one differential receiver. They feature a 1/8-unit load,
allowing up to 256 transceivers on a single bus.

The MAX33045E supports data rates up to 500kbps, and the MAX33046E supports data rates up to 20Mbps.

Driver

The driver accepts a single-ended, logic-level input (DI) and transfers it to a differential RS-485/RS-422 level output on
the A and B driver outputs. Set the driver enable input (DE) low to disable the driver. A and B are high impedance when
the driver is disabled.

RE DE DI A B
X 1 0 0 1
X 1 1 1 0
0 0 X High-Z High-Z
1 0 X High-Z High-Z

Receiver

The receiver accepts a differential, RS-485/RS-422 level input on the A and B inputs and transfers it to a single-ended,
logic-level output (RO). Drive the receiver enable input (RE) low to enable the receiver. Drive RE high to disable the
receiver. RO is high impedance when RE is high.

RE DE (VA - VB) RO
0 X 2 -50mV 1
0 X <-200mV 0
0 X Open/short 1
1 1 X High-Z
1 0 X High-Z and shutdown

www.maximintegrated.com
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

Fault Protection

These devices feature 25V of fault protection. The A/B data lines can withstand a short from -25V to +25V. This extended
overvoltage range makes it suitable for applications where accidental shorts to local power supply lines are possible due
to human intervention.

Low-Power Shutdown

Drive DE low and RE high for at least 800ns to put the MAX33045E/MAX33046E into low-power shutdown mode. Supply
current drops to 1pA when the device is in shutdown mode. A glitch-protection feature ensures that the
MAX33045E/MAX33046E will not accidentally enter shutdown mode due to logic skews between DE and RE when
switching between transmit and receive modes.

Hot-Swap Inputs

Inserting circuit boards into a hot, or powered backplane may cause voltage transients on DE, and receiver inputs A and
B that can lead to data errors. For example, upon initial circuit board insertion, the processor undergoes a power-up
sequence. During this period, the high-impedance state of the output drivers makes them unable to drive the
MAX33045E/MAX33046E DE input to a defined logic level. Meanwhile, leakage currents of up to 10pA from the high-
impedance output, or capacitively coupled noise from Vcc or GND, could cause an input to drift to an incorrect logic state.
To prevent such a condition from occurring, the MAX33045E/MAX33046E feature hot-swap input circuitry on DE to
safeguard against unwanted driver activation during hot-swap situations. When V¢ rises, an internal pulldown circuit
holds DE low for at least 10ps. After the first transition on DE, the internal pulldown/pullup circuitry becomes transparent,
resetting the hot-swap tolerable inputs.

True Fail-Safe

The MAX33045E/MAX33046E include a true fail-safe feature that ensures the receiver output (RO) is high when the
receiver inputs are shorted or open, or when they are connected to a differentially terminated transmission line with all
drivers disabled. If the differential receiver input voltage (Va - Vg) is greater than or equal to -50mV, RO is logic high.

Thermal Shutdown Protection

The MAX33045E/MAX33046E feature thermal-shutdown protection circuitry to protect the device. When the internal
silicon junction temperature exceeds +160°C (typ), the driver outputs are disabled and RO is high impedance. Driver and
receiver outputs are re-enabled when the junction temperature falls below +148°C (typ).

Applications Information

256 Transceivers on the Bus

The RS-485 standard calls out a single unit load for 32 nodes on a bus. The MAX33045E/MAX33046E have a 1/8 unit
load, which enables 256 nodes for applications that require a larger network.

Driver Output Protection

Two mechanisms prevent excessive output current and power dissipation caused by faults or by bus connection. The
first, a current limit on the output stage provides immediate protection against short circuits over the whole common-mode
voltage range. The second, a thermal-shutdown circuit, forces the driver outputs into a high-impedance state if the die
temperature exceeds +160°C (typ).

ESD Protection

ESD protection structures are incorporated on all pins to protect against electrostatic discharge encountered during
handling and assembly. The driver outputs and receiver inputs of the MAX33045E/MAX33046E have extra protection
against static electricity. The ESD structures withstand high ESD in normal operation and when powered down. After an
ESD event, the devices keep working without latchup or damage. ESD protection can be tested in various ways. The
transmitter outputs and receiver inputs of the devices are characterized for protection to the cable-side ground to the
following limits:

e +40kV Human Body Model (HBM) per JEDEC JS-001-2017
e +15kV using the Air-Gap Discharge method specified in the IEC 61000-4-2
e +10KkV using the Contact Discharge method specified in the IEC 61000-4-2
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MAX33045E/MAX33046E

Typical Application Circuit

The MAX33045E/MAX33046E transceivers are designed for bidirectional data communications on multipoint bus
transmission lines. As seen in the following typical network application circuit, to minimize reflections, terminate the line
at both ends with its characteristic impedance and keep stub lengths off the main line as short as possible.

20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

(<

DE ® 4 DE
A ) A
RO — — RO
RE — B A B — RE
E D E R i D E R
I 1
DI DE RO RE DI DE RO RE
Ordering Information
PART NUMBER TEMP RANGE PIN-PACKAGE DATA RANGE NODES
MAX33045EASA+* -40°C to +125°C 8 SOIC 500kbps 256
MAX33045EASA+T* -40°C to +125°C 8 SOIC 500kbps 256
MAX33046EASA+ -40°C to +125°C 8 SOIC 20Mbps 256
MAX33046EASA+T -40°C to +125°C 8 SOIC 20Mbps 256

*Future product—contact factory for availability.

www.maximintegrated.com
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MAX33045E/MAX33046E 20Mbps, Half-Duplex RS-485/RS-422
Transceivers with +40kV ESD Protection

Revision History

REVISION REVISION DESCRIPTION PAGES
NUMBER DATE CHANGED
0 3/21 Initial release —

For pricing, delivery, and ordering information, please visit Maxim Integrated’s online storefront at https://www.maximintegrated.com/en/storefront/storefront.html.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits)
shown in the Electrical Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.

Maxim Integrated and the Maxim Integrated logo are trademarks of Maxim Integrated Products, Inc. © 2021 Maxim Integrated Products, Inc.
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