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Features

® + 15kV ESD Protection

@ + 80V Fault Protection (+ 60V MAX13443E) -
® Guaranteed 10Mbps Data Rate (MAX13443E) RE |2
® Hot-Swappable for Telecom Applications DE [3
® True Fail-Safe Receiver Inputs

® Enhanced Slew-Rate-Limiting Facilitates Error-Free
Data Transmission (MAX13442E/MAX13444kE)

@ Allow Up to 128 Transceivers on the Bus

® -7V to +12V Common-Mode Input Range
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MAX13442E MAX13443E

+
@® + 6mA FoldBack Current Limit RO [1] 8 | Ve
® Industry-Standard Pinout _
RE[2] 7] 8
. . DE E 6| A
Applications
XD [4] 5 | GND

@® RS-422/RS-485 Communications
® Truck and Trailer Applications MAX13444E
® Industrial Networks

@® Telecommunications Systems

@® Automotive Applications

® HVAC Controls

General Description

The MAX13442E/MAX13444E are fault-protected RS-485 and J1708 transceivers that feature + 80V
protection from signal faults on communication bus lines. The MAX13442E/MAX13444E feature a
reduced slew-rate driver that minimizes EMI and reflections, allowing error-free transmission up to
250kbps. The MAX13443E driver can transmit up to 10Mbps. The high-speed MAX13443E RS-485
transceiver features = 60V protection from signal faults on communication bus lines. These
transceivers feature foldback current limit. Each device contains one differential line driver with
three-state output and one dif-ferential line receiver with three-state input. The 1/4-unit-load
receiver input impedance allows up to 128 transceiv-ers on a single bus. The devices operate from
a 5V sup-ply. True fail-safe inputs guarantee a logic-high receiver output when the receiver inputs
are open, shorted, or connected to an idle data line.

Hot-swap circuitry eliminates false transitions on the data bus during circuit initialization or
connection to a live back-plane. Short-circuit current-limiting and thermal-shutdown circuitry
protect the driver against excessive power dis-sipation, and on-chip £ 15kV ESD protection elimina
tes costly external protection devices.

The MAX13442E/MAX13443E/MAX13444E are available in an 8-pin SO package and are specified
over the auto-motive temperature range.
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Pin Configurations and Typical Operating Circuits continued at end of data sheet.

DE
ro [ al MAX13444E
ce D — TXD
RE |2 78 B
_ Rt ) R
6 T
DE | 3 - .
A
TXD | 4 5 [ GND R — RO
SO |RE
Absolute Maximum Ratings
(Voltages referenced to GND.) Continuous Power Dissipation (Tp = +70°C)
Ve e ettt et et e e e e e e e +7V SO (derate 7.6mW/°C above +70°C) ..o 606mw
RE, DE, DE, DI, TXD ..o -0.3Vto (V¢ + 0.3V) Operating Temperature Range......................... -40°C to +125°C
A, B (Note 1) (MAX13442E/MAX13444E)........................... +80V Storage Temperature Range............................ -65°C to +150°C
A, B (Note 1) (MAX13443E) ..o +60V Junction Temperature..............ccoooi e +150°C
RO e -0.3V to (Ve + 0.3V) Lead Temperature (soldering, 108) ......cocoovveeeiceecee e +300°C
Short-Circuit Duration (RO, A, B) ..o Continuous Soldering Temperature (reflow) ..o, +260°C

Note 1: During normal operation, a termination resistor must be connected between A and B in order to guarantee overvoltage protec-
tion up to the absolute maximum rating of this device. When not in operation, these devices can withstand fault voltages up
to the maximum rating without a termination resistor and will not be damaged.

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 Thermal Characteristics (Note 2)
SO
Junction-to-Ambient Thermal Resistance (8 a) ........ 132°C/W Junction-to-Case Thermal Resistance (8)¢)............... 38°C/W

Note 1: 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
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DC Electrical Characteristics

(Ve = +4.75V to +5.25V, Ta = Tpmin to Tmax. unless otherwise noted. Typical values are at Voo = +5V and Ta = +25°C))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
DRIVER
Figure 1, R = 100Q 2 Vee
Differential Driver Qutput Vob \%
Figure 1, R = 540 15 Vee

Change in Magnitude of . _
Differential Output Voltage AVop  |Figure 1, R = 100Q or 54Q (Note 3) 0.2 v
Driver Common-Mode -
Output Voltage Voc Figure 1, R = 100Q or 54Q Veol2 3 V
Change in Magnitude of DV Figure 1, R_ = 100Q or 540Q (Note 3) 02 Y
Common-Mode Voltage OC | (MAX13442E/MAX13443E) '
DRIVER LOGIC
Driver-Input High Voltage VDIH 2 v
Driver-Input Low Voltage VpIL 0.8 vV
Driver-Input Current IDIN +2 pA
Driver Short-Circuit Output 0V = Voyr = +12V +350

losp mA
Current (Note 4) -7V £Voyt s Voo -350
Driver Short-Circuit Foldback (Vce - 1V) = Vour = +12V (Note 4) +25

lospF mA
Output Current -7V £Vt £ +1V (Note 4) -25
Driver-Limit Short-Circuit | Vour 2 +20V, R = 100Q +6 A
Foldback Output Current OSbL VouT <€ -15V, R = 100Q -6
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DC Electrical Characteristics (continued)

(Vo = +4.75V to +5.25V, Tp = Ty n to Tyax, unless otherwise noted. Typical values are at Vg = +5V and Ty = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RECEIVER
AB Ve = GND, Va g = 12V 250 "
Input Current IaB receive Va,B=-7V -150
s Va g = $80V +6 mA
Receiver-Differential Threshold
= < < £ “
Violtage VTH 7V <V £ +12V 200 50 mv
Receiver-Input Hysteresis AVTH 25 mV
RECEIVER LOGIC
Output-High Voltage VoH Figure 2, Igy =-1.6mA Vce-06 A
Output-Low Voltage VoL Figure 2, Ip. = TmA 0.4 \
Three-State Output Current at " -
Racsivar lozr  |OV=Va B=Vce 1 HA
Receiver Input Resistance Rin -7V =V = H12V 48 kQ
Receiver Output Short-Circuit
< <
Earant losr 0V =Vgo=Vce 95 mA
CONTROL
Control-input High Voltage VeIH DE, DE, RE 2 \%
Input-Current Latch During First 5=
Rising Edge N aslis He HA
SUPPLY CURRENT
DE =V¢c. RE = GND
(MAX13442E) 55
Noload, | BE = RE = GND)
Normal Opera’[ion lCC Dl = VCC (MAX13444E) mA
or GND —
(DE = V¢, RE = GND) -
(MAX13443E)
DE = GND, RE = Vee 20
(MAX13442E/MAX13443E)
& — SR DE = GND, RE = Voo, Ta= +25°C 10
u urrent in own
MOZPEY lsupn | (MAX13442E/MAX13443E) uA
DE = RE = V¢ (MAX13444E) 100
DE =RE = V. Ta = +25°C (MAX13444E) 10
Supply Current with Output DE = GND, RE = GND, no load
Shorted to +60V ISHRT | qutput in three-state (MAX13443E) Ha ma
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Protection Specifications
Vec = +4.75V 10 +5.25V, Ta = TN t0 Tmax, unless otherwise noted. Typical values are at Vo = +5V and Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX13442E/
Overvoltage Protection QLEi 5R49§URCE =00, | MAX13444E +80 vV
MAX13443E +60
ESD Protection A, B ‘Human Body Model +15 kV

Switching Characteristics (MAX13442E/MAX13444E)
(Vog = +4.75V to +5.25V, Ta = TN to Tax, unless otherwise noted. Typical values are at Vo = +5V and Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Figure 3, R = 540, C|_= 50pF (MAX13442E
Driver Propagation Delay tPLHA - ) - i ) 2000 ns
tPLHB | Rpjrr = 60Q, CpjrF = 100pF (MAX13444E)
Driver Differential Propagation Delay tt%’;'-H’ Ry = 540, C|_= 50pF, Figure 4 2000 ns
HL
Driver Differential Output _ s ;
Transition Time fLntyL | RL = 54Q, C_ = 50pF, Figure 4 200 2000 ns
i R = 54Q, C| = 50pF,
Driver Output Skew gKEWAB' tSKEWAB = ItPLHA - tPHLBI, 350 ns
KEWBA | tskewsa = ItpLHB - trHLAI
_ . R = 540Q, C|_= 50pF,

Differential Driver Output Skew t 200 ns

i DSKEW | tpgkew = ItppLH - topHL
Maximum Data Rate fmax 250 kbps
Driver Enable Time to Output High tppzH | RL = 500Q, C| = 50pF, Figure 5 2000 ns
Driver Disable Time from Output High | tppnz | R = 500Q, C| = 50pF, Figure 5 2000 ns
Driver Enable Time from Shutdown to _ _ .
Output High tppHs | R = 500Q, C| = 50pF, Figure 5 42 Us
Driver Enable Time to Output Low tppzL | Ry =500Q, C| = 50pF, Figure 6 2000 ns
Driver Disable Time from Output Low | tppz | R =500Q, C_= 50pF, Figure 6 2000 ns
Driver Enable Time from Shutdown to .
Bt Low tppLs | RL = 500Q, C_ = 50pF, Figure 6 4.2 ps
Driver Time to Shutdown tsypn | R =500Q, C_ = 50pF 800 ns
Receiver Propagation Delay tEQZII-IHL CL = 20pF, V|p = 2V, Vg = 0V, Figure 7 2000 ns
Receiver Output Skew trskew | CL = 20pF, tRskeEw = ItRPLH - tRPHLI 200 ns
Receiver Enable Time to Output High trpzn | RL = 1kQ, C| = 20pF, Figure 8 2000 ns
Receiver Disable Time from Output High | trpnz | R = 1kQ, C = 20pF, Figure 8 2000 ns
Receiver Wake Time from Shutdown | trpywake | RL = 1kQ, C_ = 20pF, Figure 8 42 s
Receiver Enable Time to Output Low trpzL | RL = 1kQ, C_ = 20pF, Figure 8 2000 ns
Receiver Disable Time from Output Low | tgpz | R = 1kQ, C = 20pF, Figure 8 2000 ns
Receiver Time to Shutdown tsypn | R = 500Q, C_ = 50pF 800 ns
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Switching Characteristics (MAX13443E)

(Voo = +4.75V to +5.25V, Tp = Ty n 10 Tyax, unless otherwise noted. Typical values are at Vo = +5V and Ty = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Driver Propagation Delay ttP'-HA’ RL = 27Q, C|_ = 50pF, Figure 3 60 ns
PLHB

. . . . tDPLH. w = .

Driver Differential Propagation Delay h R = 54Q, C_= 50pF, Figure 4 60 ns
DPHL
Driver Differential Output _ _ :
Transition Time fLpetye | Re = 54Q, CL = 50pF, Figure 4 25 ns
s RL =540, C|_= 50pF,
Driver Output Skew i KENAD: tskewAB = ItPLHA - tPHLBI. 10 ns
SKEWBA | tskewea = tpLHB - tPHLAI

¢ : . R = 54Q, C| = 50pF,

Differential Driver Output Skew t 10 ns
P DSKEW | tpskew = ItopLH - topHL

Maximum Data Rate fmax 10 Mbps
Driver Enable Time to Output High tepzn  |RL =500Q, C| = 50pF, Figure 5 1200 ns
Driver Disable Time from Output High tppHz | RL=1500Q, C = 50pF, Figure 5 1200 ns
Driver Enable Time from Shutdown to ]
Output High tppHs | RL =500Q, C|_ = 50pF, Figure 5 4.2 ps
Driver Enable Time to Output Low tppzL |RL =500Q, C = 50pF, Figure 6 1200 ns
Driver Disable Time from Output Low tppLz | RL =500Q, C = 50pF, Figure 6 1200 ns
Driver Enable Time from Shutdown to _ _ :
Output Low tepLs | RL =500Q, C = 50pF, Figure 6 42 Fs
Driver Time to Shutdown tsipn | RL =500Q, Cy = 50pF, Figure 6 800 ns
Receiver Propagation Delay tti’;m’ CL = 20pF, Vip = 2V, Vo = 0V, Figure 7 85 ns
Receiver Output Skew trskew | CL = 20pF, trskew = [tRPLH - tRPHLI 15 ns
Receiver Enable Time to Output High trpzH  |RL = 1kQ, C| = 20pF, Figure 8 400 ns
Receiver Disable Time from Output High trpHz  |RL = 1kQ, C| = 20pF, Figure 8 400 ns
Receiver Wake Time from Shutdown trpwake |RL = 1kQ, C|_ = 20pF, Figure 8 4.2 us
Receiver Enable Wake Time from .
Shutdown trpsH | RL = 1kQ, C|_= 20pF, Figure 8 400 ns
Receiver Disable Time from Output Low trprz | RL = 1kQ, C_ = 20pF, Figure 8 400 ns
Receiver Time to Shutdown tsypn | RL =500Q, C = 50pF 800 ns

Note 3: AVgp and AV are the changes in Vgp and Vg, respectively, when the DI input changes state.
Note 4: The short-circuit output current applies to peak current just before foldback current limiting. The short-circuit foldback output
current applies during current limiting to allow a recovery from bus contention.

WWW.SZTDBDT.COM

7/17




=i

Tudi Semiconductor

LSy

Test Circuits and Waveforms
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Figure 1. Driver Vop and Voc
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Figure 2. Receiver Vo and Vo,

GENERATOR
(NOTE 5)
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— ~—tpHLa

tpHLE—8 |-

\ VoH
; Vom
VoL

— —tp HB

/7 Vou
Vo
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CL I

(A-B)

VoL
Figure 3. Driver Propagation Times
v
* ? 15V 15V
A . DI
DI 2 I v
1 R ouT tDPLH toPHL
GENERATOR B = ™
(NOTE 5) 500 =20V
Vee i

=-20V

Figure 4. Driver Differential Output Delay and Transition Times

WWW.SZTDBDT.COM

8/17




=i

LSy

Tudi Semiconductor

Test Circuits and Waveforms (continued)

A s1 3V
|
00R3V Ko AB DE 15V 15V
t
i B ] PDZH oV
CL=50pF Ry = 50002 troHs tPoHz
GENERATOR (NOTE 6) A 4
(NOTE 5) 500 = = \ ooy O*
AB Vom
Vou +VoL
— Vom = ~a - 1.5V oV
Figure 5. Driver Enable and Disable Times
Vee
v
A i R =500Q DE t;Dzl\-; 15V
0 OR 3V Ko AB ov
teoLs troLz
B — -
DE ¢ =50pF
v
(NOTE 6) ; =
GENERATOR = AB o +
(NOTE 5) 500 OM ——
-f VoL
Figure 6. Driver Enable and Disable Times
R y A 20V
Vv Ro
GENERATOR D[R (A-B) 1.0V 1.0V
(NOTE 5) 50W f B CL= 20pF o
I (NOTE 6)
— tRPLH —] - ’47 trRPHL
= Vee
1.0V - Vom Vom
ov oV

Figure 7. Receiver Propagation Delay
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|
S3 81
+1.5Y . 1kQ O/O Vee
0
-1.5V —O I /\/\/\, iz/v
O
CL = 20pF —l_—
(NOTEB)
GENERATOR —
(NOTE 5) 500

3V v
o S1 OPEN - S1CLOSED
RE 1.5V S2 CLOSED RE 1.5V S2 OPEN

oV Vg3 =1.5V oV Vg =-1.5V

:RP?_H trRrzL
lg;s\;r(e tRpsL "'_

Vo Vee
RO 15V RO J 1.5V *

ov VoL

3V v
_ S1 OPEN _ S1CLOSED
RE 1.5V S2 CLOSED RE 1.5V S2 OPEN

oV Vg3 =15V oV Vg3 =-1.5V

* {RPHZ
i [ trpLZ
RO 05 . \ Vee
+ RO 0.5V
ov VoL

Figure 8. Receiver Enable and Disable Times

Note 5: The input pulse is supplied by a generator with the following characteristics: f = 5MHz, 50% duty cycle; t, < 6ns; Zp = 50Q.
Note 6: C| includes probe and stray capacitance.
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PIN
MAX13442E NAME FUNCTION
MAX13443E MAX13444E
1 1 RO Receiver Output. If the receiver is enabled and (Va- Vg) = -50mV,
RO = high; if (Va - Vg) =-200mV, RO = low.
2 2 RE Receiver Output Enable. Pull RE low to enable RO.
Driver Qutput Enable. Force DE high to enable driver. Pull DE low
3 — DE to three-state the driver output. Drive RE high and pull DE low to
enter low-power shutdown mode.
Driver Input. A logic-low on DI forces the noninverting output
4 — DI low and the inverting output high. A logic-high on DI forces the
noninverting output high and the inverting output low.
GND Ground
A Noninverting Receiver Input/Driver Output
7 7 B Inverting Receiver Input/Driver Output
Positive Supply, Ve = +4.75V to +5.25V. For normal operation,
8 8 Vee bypass Ve to GND with a 0.1uF ceramic capacitor. For full ESD
protection, bypass V¢ to GND with 1uF ceramic capacitor.
o Driver Output Enable. Pull DE low to enable the outputs. Force DE
— 3 DE high to three-state the outputs. Drive RE and DE high to enter low-
power shutdown mode.
J1708 Input. A logic-low on TXD forces outputs A and B to the
— 4 TXD dominant state. A logic-high on TXD forces outputs A and B to the
recessive state.
WWW.SZTDBDT.COM
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Function Tables

Table 3. MAX13442E/MAX13443E
(RS-485/RS-422)

Table 1. MAX13442E/MAX13443E
(RS-485/RS-422)

TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUTS
RE DE DI A B RE DE (Va -VB) RO

0 0 X High-Z High-Z 0 X =-0.05V 1
0 1 0 0 1 0 X =-0.2V 0
0 1 1 1 0 0 X Open/shorted 1
1 0 X Shutdown | Shutdown 1 1 X High-Z
1 1 0 0 1 1 0 X Shutdown
1 1 1 1 0 X = Don't care.

X = Don't care.

Table 2. MAX13444E (J1708) Application Table 4. MAX13444E (RS-485/RS-422)

TRANSMITTING RECEIVING
INPUTS OUTPUTS CONDITIONS INPUTS OUTPUTS
TXD DE A B - RE DE (Va-VB) RO
0 1 High-Z High-Z — 0 X =-0.05V 1
1 1 High-Z High-Z — 0 ¥ <0.2v 0
0 0 0 1 Dominant state 0 X Open/shorted 1
1 0 High-Z High-Z | Recessive state 1 0 X High-Z
1 1 X Shutdown
X = Don't care.
WWW.SZTDBDT.COM
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Detailed Description

The MAX13442E/MAX13443E/MAX 13444E fault-protect-
ed transceivers for RS-485/RS-422 and J1708 com-
munication contain one driver and one receiver. These
devices feature fail-safe circuitry, which guarantees a
logic-high receiver output when the receiver inputs are
open or shorted, or when they are connected to a termi-
nated transmission line with all drivers disabled (see the
True Fail-Safe section). All devices have a hot-swap input
structure that prevents disturbances on the differential
signal lines when a circuit board is plugged into a hot
backplane (see the Hot-Swap Capability section). The
MAX13442E/MAX13444E feature a reduced slew-rate
driver that minimizes EMI and reduces reflections caused
by improperly terminated cables, allowing error-free data
transmission up to 250kbps (see the Reduced EMI and
Reflections section). The MAX13443E driver is not slew-
rate limited, allowing transmit speeds up to 10Mbps.

Driver

The driver accepts a single-ended, logic-level input (DI)
and transfers it to a differential, RS-485/RS-422 level
output (A and B). Deasserting the driver enable places
the driver outputs (A and B) into a high-impedance state.

Receiver

The receiver accepts a differential, RS-485/RS-422 level
input (A and B), and transfers it to a single-ended logic-
level output (RO). Deasserting the receiver enable places
the receiver inputs (A and B) into a high-impedance state
(see Table 1-Table 4).

Low-Power Shutdown

The MAX13442E/MAX13443E/MAX13444E offer a low-
power shutdown mode. Force DE low and RE high to shut
down the MAX13442E/MAX13443E. Force DE and RE
high to shut down the MAX13444E. A time delay of 50ns
prevents the device from accidentally entering shutdown
due to logic skews when switching between transmit and
receive modes. Holding DE low and RE high for at least
800ns guarantees that the MAX13442E/MAX13443E
enter shutdown. In shutdown, the devices consume a
maximum 20uA supply current.

+80V Fault Protection

The driver outputs/receiver inputs of RS-485 devices in
industrial network applications often experience voltage
faults resulting from shorts to the power grid that exceed
the -7V to +12V range specified in the EIA/TIA-485 stan-
dard. In these applications, ordinary RS-485 devices
(typical absolute maximum -8V to +12.5V) require costly
external protection devices. To reduce system complexity
and eliminate this need for external protection, the driver

outputs/receiver inputs of the MAX13442E/MAX13444E
withstand voltage faults up to +80V (£60V for the
MAX13443E) with respect to ground without damage.
Protection is guaranteed regardless whether the device is
active, shut down, or without power.

True Fail-Safe

The MAX13442E/MAX13443E/MAX13444E use a -50mV
to -200mV differential input threshold to ensure true
fail-safe receiver inputs. This threshold guarantees the
receiver outputs a logic-high for shorted, open, or idle
data lines. The -50mV to -200mV threshold complies with
the £200mV threshold EIA/TIA-485 standard.

+15kV ESD Protection

As with all Maxim devices, ESD-protection structures are
incorporated on all pins to protect against ESD encoun-
tered during handling and assembly. The MAX13442E/
MAX13443E/MAX13444E receiver inputs/driver outputs
(A, B) have extra protection against static electricity found
in normal operation. Maxim’s engineers have developed
state-of-the-art structures to protect these pins against
+15kV ESD without damage. After an ESD event, the
MAX13442E/MAX13443E/MAX13444E continue working
without latchup.

ESD protection can be tested in several ways. The receiv-
er inputs are characterized for protection to +15kV using
the Human Body Model.

ESD Test Conditions

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

Human Body Model

Figure 9a shows the Human Body Model, and Figure 9b
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 device through a 1.5kQ resistor.

Driver Output Protection

Two mechanisms prevent excessive output current and
power dissipation caused by faults or bus contention. The
first, a foldback current limit on the driver 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. Normal operation resumes when the die temper-
ature cools to +140°C, resulting in a pulsed output during
continuous short-circuit conditions.

WWW.SZTDBDT.COM
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Hot-Swap Capability
Hot-Swap Inputs

Inserting circuit boards into a hot, or powered, backplane
may cause voltage transients on DE, RE, and receiver
inputs A and B that can lead to data errors. For example,
upon initial circuit board insertion, the processor under-
goes a power-up sequence. During this period, the high-
impedance state of the output drivers makes them unable
to drive the MAX13442E/MAX13443E/MAX13444E
enable inputs to a defined logic level. Meanwhile, leakage
currents of up to 10pA from the high-impedance output, or
capacitively coupled noise from V¢ or GND, could cause
an input to drift to an incorrect logic state. To prevent such
a condition from occurring, the MAX13442E/MAX13443E/
MAX13444E feature hot-swap input circuitry on DE, and
RE to guard against unwanted driver activation during
hot-swap situations. The MAX13444E has hot-swap input
circuitry only on RE. When V¢ rises, an internal pulldown
(or pullup for RE) circuit holds DE low for at least 10ps,
and until the current into DE exceeds 200uA. After the
initial power-up sequence, the pulldown circuit becomes
transparent, resetting the hot-swap tolerable input.

Hot-Swap Input Circuitry

At the driver-enable input (DE), there are two NMOS
devices, M1 and M2 (Figure 10). When V¢ ramps from
zero, an internal 15us timer turns on M2 and sets the SR
latch, which also turns on M1. Transistors M2, a 2mA cur-
rent sink, and M1, a 100pA current sink, pull DE to GND
through a 5.6kQ resistor. M2 pulls DE to the disabled
state against an external parasitic capacitance up to
100pF that may drive DE high. After 15us, the timer deac-
tivates M2 while M1 remains on, holding DE low against
three-state leakage currents that may drive DE high. M1
remains on until an external current source overcomes
the required input current. At this time, the SR latch resets
M1 and turns off. When M1 turns off, DE reverts to a stan-
dard, high-impedance CMOS input. Whenever V¢ drops
below 1V, the input is reset.

A complementary circuit for RE uses two PMOS devices
to pull RE to V.

CHARGE-CURRENT- DISCHARGE
LIMIT RESISTOR RESISTANCE
HIGH- » DEVICE
VOLTAGE Cs —— STORAGE UNDER
DC 100pF —T— CAPACITOR | TEST
SOURCE o
Figure 9a. Human Body ESD Test Model
Ip 100% Ir PEAK-TO-PEAK RINGING
% | — (NOT DRAWN TO SCALE)
AMPERES
36.8%
10% (
0
0 TIME —
- [
CURRENT WAVEFORM

Vee 4/
ﬂ R
TIMER e
TIMER @
DE 5.6k0Q
(HOT swAP—e— N\ —o

Figure 9b. Human Body Model Current Waveform

Figure 10. Simplified Structure of the Driver Enable Pin (DE)
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ORDERING INFORMATION
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Order Number Package Package Quantity Orl:/l'la"r:zir;;grk
MAX13442EASA-TUDI SOP8 Tape,Reel, 2500 MAX13442EASA
MAX13442EESA-TUDI SOP8 Tape,Reel, 2500 MAX13442EESA
MAX13443EASA-TUDI SOP8 Tape,Reel, 2500 MAX13443EASA
MAX13443EESA-TUDI SOP8 Tape,Reel, 2500 MAX13443EESA
MAX13444EASA-TUDI SOP8 Tape,Reel, 2500 MAX13444EASA
MAX13444EESA-TUDI SOP8 Tape,Reel, 2500 MAX13444EESA
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Package SOP8
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TSR

Tudi Semiconductor

Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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