EVALUATION KIT AVAILABLE

MAX33250E/MAX33251E

General Description

The MAX33250E and MAX33251E are isolated 2Tx/2Rx
and 1Tx/1Rx RS-232 transceivers, respectively, with a
galvanic isolation of 600VRpms (60sec) between the logic
UART side and field side. The isolation barrier protects
the logic UART side from electrical transient strikes from
the field side. It also breaks ground loops and large differ-
ences in ground potentials between the two sides that can
potentially corrupt the receiving and sending of data. The
MAX33250E and MAX33251E conform to the EIA/TIA-
232E standard and operate at data rates up to 1Mbps.

The isolated RS-232 transceivers have integrated charge
pumps and an inverter to eliminate the need for a high
positive and negative voltage supply. Both devices also
have integrated charge pump and inverter capacitors to
help further reduce PCB space. The supply pin Vcca on
the UART logic side operates from a dual voltage sup-
ply from +3V to +5.5V. Vccp also operates from +3V to
+5.5V, simplifying power requirements and enabling level
translation between the two voltages. The transmitters
and receivers on the field side of these devices are rated
for +15kV of ESD HBM protection, suitable for applica-
tions where RS-232 cables are frequently worked on.

Both are available in a 12-pin, 6mm x 6mm LGA package
and operate over the -40°C to +85°C temperature range.
Applications

e Diagnostics Equipment

e POS Systems

e Industrial Equipment

e GPS Equipment

e Communication Systems

e Medical Equipment
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600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with £15kV ESD
and Integrated Capacitors

Benefits and Features

e High Integration Saves Space and Simplifies Designs
* Integrated Charge Pumps and Inverter Eliminates
Extra Power Supplies
» Four Internal Capacitors Saves PCB Space
+ Integrated Isolator Saves Up to 63% Versus a
Discrete Solution

e Integrated Protection for Robust Communications
+ 600VRMps Withstand Isolation Voltage for 60 Seconds

(Viso)
* 200VRms Working Voltage for >50 years (Viowm)

* Integrated +15kV ESD Human Body Model (HBM)

Ordering Information appears at end of data sheet.
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MAX33250E/MAX33251E

Absolute Maximum Ratings

VCCA O GNDA ... -0.3V to +6V
VCCB to GNDB... ...-0.3V to +6V
T_IN 10 GNDA ...t -0.3V to +6V
T _OUT to GNDB ..ottt +13.2V
R_IN 0 GNDB......coiiiiii ettt +25V
R_OUT to GNDA......ooiiiiiiereee e ...-0.3V to +6V
Short-Circuit Duration (T_OUT to GNDB)................. Continuous
Short-Circuit Duration (R_OUT to GNDA)................. Continuous
Side A (VCCA, T1IN, T2IN, R10UT, R20UT)

t0 GNDA ESD ...ttt +2kV

600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with +15kV ESD
and Integrated Capacitors

Side B (VCCB) to GNDB ESD ........cccooiiieiieiie e +2kV
Side B (T10UT, T20UT, R1IN, R2IN)

to GNDB ESD HBM.......cocoiiiiiiiiiiieiieee e +15kV
Continuous Power Dissipation (Single Layer Board)

(Tp = +70°C, derate 10mW/°C above +70°C.)............ 510mwW
Continuous Power Dissipation (Multilayer Board)

(Tp = +70°C, derate 10mW/°C above +70°C.)............ 700mwW
Operating Temperature Range..........c.cccocoeeuene. -40°C to +85°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
12-Pin LGA

PACKAGE CODE L1266 M+1
Outline Number 21-100222
Land Pattern Number 90-100078
Thermal Resistance, Single-Layer Board:
Junction to Ambient (64) 157°C/W
Junction to Case (6,c) 31°C/W
Thermal Resistance, Four-Layer Board:
Junction to Ambient (6 a) 115°C/W
Junction to Case (8,¢) 31°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.
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MAX33250E/MAX33251E

Electrical Characteristics

(Vcea - Vaonpa = 3.0V to 5.5V, Ve - VanDpB = 3.0V to 5.5V, Ta = TN to Timax, unless otherwise noted. Typical values are at Voca
- Venpa = 3.3V, Vees - Venbs = 3-3VY, Venpa = VanpB, and Ta = +25°C. (Note 1), Limits are 100% tested at Tp = +25°C. Limits
over the operating temperature range and relevant supply voltage range are guaranteed by design and characterization. Specifications
marked "GBD" are guaranteed by design and not production tested.)

600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with +15kV ESD
and Integrated Capacitors

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS
POWER
Supply Voltage Vceas Vees 3.0 55 \Y
loca Vcea =5V, R_INand T_IN idle 12

Vcea = 3.3V, R_INand T_IN idle 10

Supply Current - mA
locs Veeg =5V, R_INand T_IN |dl.e, no load 12

Vceg = 3.3V, R_IN and T_IN idle, no load 10
-?,T:jeirzgll;age_l_mkom Vuvio | Veea - Venpa (Note 2) 2.0 \%
E;:tzrg:it: ge-Lockout VuvLoHys | Vcca - VeNDa (Note 2) 0.1 v
INPUT INTERFACE (T_IN, R_IN)

T_IN relative to GNDA 0.8

R_IN relative to GNDB, Tp = 25°C, 06
Input Low Voltage VL Vcg =3.3V \Y

R_IN relative to GNDB, Tp = 25°C, 08

Vee =5V

T_IN relative to GNDA \(/)gc)/:
Input High Voltage A - Vv

R_IN relative to GNDB, Vg = 3.3V and 5V, 24

Ta=25°C
Transmitter Input Hysteresis (T_IN) 0.5 \%
Receiver Input Hysteresis (R_IN) 0.5 \%
Transmitter Input Leakage (T_IN) +1 MA
Input Resistance (R_IN) Ta=25°C 3 5 kQ
RECEIVER OUTPUT INTERFACE (R_OUT)
Output Low Voltage VoL R_OUT relative to GNDA, sink current = 4mA 0.8 \%
Output High Voltage VoH R_OUT relative to GNDA, source current = 4mA V%C‘{'\ ) \Y
Output Short-Circuit Current +110 mA
TRANSMITTER OUTPUT (T_OUT)
Output Voltage Swing T_OUT loaded with 3kQ to GNDB 15 \%
Output Resistance Vceg = 0V, transmitters = +2V 300 10M Q
Output Short-Circuit Current +70 mA
Output Leakage Current Vceg = 0V, VouTt = 212V 25 MA

www.maximintegrated.com

Maxim Integrated | 3




MAX33250E/MAX33251E 600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with £15kV ESD
and Integrated Capacitors

Electrical Characteristics (continued)

(Vcea - Vanpa = 3.0V to 5.5V, Vg - VanDpB = 3.0V to 5.5V, Ta = TN to Timax, unless otherwise noted. Typical values are at Voca
- Vanpa = 3.3V, Vees - Vanbs = 3-3V, VaonbA = VanDB, and Ta = +25°C. (Note 1), Limits are 100% tested at Tp = +25°C. Limits
over the operating temperature range and relevant supply voltage range are guaranteed by design and characterization. Specifications
marked "GBD" are guaranteed by design and not production tested.)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS
ESD AND ISOLATION PROTECTION
IEC 61000-4-2 Air Discharge 12
ESD for R_IN, T_OUT IEC 61000-4-2 Contact Discharge +6 kV
ESD Human Body Model JEDEC JS-001-2014 +15
Isolation Voltage Viso t = 60s (Note 3) 600 VRMS
Working Isolation Voltage Viowm > 50 years (Note 3) 200 VRMS
TIMING CHARACTERISTICS
Maximum Data Rate Vcer =5V, R = 3kQ, C = 1000pF 1000 kbps
Receiver Propagation Delay tpHL, tPLH | R_IN to R_OUT, C| = 150pF 0.15 us
Transmitter Skew | tP(|l-\|lL0;etZ|3H ! 35 ns
Receiver Skew | tPHL - tPLH | 60 ns
Vcea = Veep = 3.3V, Ta = +25C, R = 3k to
Transition-Region Slew Rate 7k, CL = 150pF to 1000pF, measured from 24 150 V/us
+3V to -3V or -3V to +3V

Note 1: All units are production tested at TA = 25°C. Specifications over temperature are guaranteed by design. All voltages of side
A are referenced to GNDA. All voltages of side B are referenced to GNDB.

Note 2: The undervoltage lockout threshold and hysteresis guarantee that the outputs are in a known state when the supply voltage dips.

Note 3: The isolation is guaranteed by design and not production tested.

Note 4: Transmitter skew is measured at the transmitter zero cross points.

Typical Operating Characteristics
Vpp =5V, V| =3.3V, R =60Q, C|_= 15pF, Tp = +25°C, unless otherwise noted.
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MAX33250E/MAX33251E

600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with +15kV ESD
and Integrated Capacitors

Typical Operating Characteristics (continued)
Vpp =5V, V| =3.3V, R =60Q, C|_ = 15pF, Tp = +25°C, unless otherwise noted.
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MAX33250E/MAX33251E 600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with £15kV ESD
and Integrated Capacitors

Pin Configuration

MAX33250E MAX33251E
6 mm x 6 mm LGA 6 mm x 6 mm LGA
VCCA| [] [ |vces VCCA| [] [] |vceB
4 4
TIN| ] (1 |Tout TIN| [] (1 |Tout
T2aN| [ [ | Te0ut NC | [ ] INC
R1OUT| [] 1 [RrRIN R1OUT | [] ] IrRIN
R20UT | [] [ |R2N NC | [ [ |NC
GNDA| [] [ ] | GNDB GNDA| [] [ ] | GNDB
Pin Description
PIN
NAME FUNCTION
MAX33250E | MAX33251E

1 1 Vecea Supply Voltage of Logic Side A. Bypass Vcca with a 0.1uF ceramic capacitor to GNDA.

2 2 T1IN TTL/CMOS Transmitter Input 1

3 - T2IN TTL/CMOS Transmitter Input 2

4 4 R10OUT | TTL/CMOS Receiver Output 1

5 -—- R20UT | TTL/CMOS Receiver Output 2

6 6 GNDA Ground for logic side A

7 7 GNDB Ground for field side B

8 -—- R2IN RS-232 Receiver Input 2

9 9 R1IN RS-232 Receiver Input 1

10 -—- T20UT RS-232 Transmitter Output 2

1" 1 T10UT RS-232 Transmitter Output 1

12 12 Vces Supply Voltage of Logic Side B. Bypass Vg with a 0.1uF ceramic capacitor to GNDB.
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MAX33250E/MAX33251E

Detailed Description

The MAX33250E and MAX33251E are 1Mbps, 600VRMS
isolated RS-232 transceivers. The MAX33250E has
2 transmitters and 2 receivers (2Tx/2Rx), and the
MAX33251E has 1 transmitter and 1 receiver (1Tx/1Rx).
The isolation is provided by Maxim’s proprietary insulation
material that can withstand 600VR\s for 60 seconds. The
MAX33250E and MAX33251E conform to the EIA/TIA-
232 standard and operates at data rates up to 1Mbps over
the temperature range of -40°C to 85°C.

Digital Isolation

The MAX33250E and MAX33251E provide galvanic
isolation and protection for digital signals from the local
microcontroller’s logic UART port (primary side) to the
field lines (secondary side). A capacitive design is utilized
where the insulation material for the isolation barrier
is rated for 600VRMms withstand voltage (Viso) for 60
seconds. The same material can also be exposed to a
differential of 200VRrpms of working voltage (Viowm) for
more than 50 years, providing longevity for many differ-
ent types of end equipment. The isolation barrier also
breaks ground loops and level translation for two different
systems where it could potentially create inadvertent or
misinterpret data signals.

Dual Charge Pump Voltage Converter and
Inverter

Both parts have internal RS-232 power supplies that
consist of a regulated dual charge pump that provides
output voltages of +5.5V (doubling charge pump) and
-5.5V (inverting charge pump), over the +3.0V to +5.5V

Table 1. Output Control Truth Table

600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with £15kV ESD
and Integrated Capacitors

range. Each charge pump is internally connected to a
pair of flying capacitors and a pair of reservoir capacitors

to generate the internal V+ and V- supplies as shown in
Typical Application Diagram.

Startup and Undervoltage Lockout

The Vcea and Vecg supplies are both internally moni-
tored for undervoltage conditions. Undervoltage events
can occur during power-up, power-down, or during nor-
mal operation due to a dip in either power supply line.
When an undervoltage event is detected on either of the
supplies, all outputs on both sides are automatically con-
trolled, regardless of the status of the inputs.

RS-232 Transmitters

The transmitters are inverting level translators that con-
vert CMOS-logic levels from the UART or equivalent
output port to +5V EIA/TIA-232 levels. The two devices
guarantee 1Mbps with worst-case loads of 3kQ in parallel
with 1000pF, providing compatibility with PC-to-PC com-
munication software. Transmitters can be paralleled to
drive multiple receivers.

RS-232 Receivers

The receivers convert RS-232 signals to CMOS-logic output
levels to the UART or equivalent input port. The devices
feature inverting outputs that always remain active.

Power Supply Decoupling

To reduce ripple and the chance of introducing data
errors, bypass Vcca and Vecg with 0.1uF ceramic
capacitors to GNDA and GNDB, respectively. Place the
bypass capacitors as close to the power-supply input pins
as possible.

INPUTS Vcea Vces RxOUT TxOUT
RxIN =1 Undervoltage Powered High --
RxIN =0 Undervoltage Powered Follows Vcca -
TxIN =1 Undervoltage Powered — Low
TxIN=0 Undervoltage Powered — Low
RxIN =1 Powered Undervoltage High -
RxIN =0 Powered Undervoltage High -
TxIN =1 Powered Undervoltage — *Low
TxIN=0 Powered Undervoltage — *Low

*TxOUT will be out of compliance with the RS-232 specification as Vg falls below 2.9V.

www.maximintegrated.com
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MAX33250E/MAX33251E

Typical Application Circuit

Typical Application Diagram

600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with +15kV ESD
and Integrated Capacitors
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MAX33250E/MAX33251E 600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with £15kV ESD
and Integrated Capacitors

Ordering Information

PART NUMBER TEMP RANGE CHANNEL-CONFIGURATION DATA RATE PACKAGE
MAX33250EELC+ -40°C to +85°C 2 Transmitters, 2 Receivers 1Mbps 12-pin Bmm x 6mm LGA
MAX33251EELC+* -40°C to +85°C 1 Transmitter, 1 Receiver 1Mbps 12-pin 6mm x 6mm LGA

+Denotes a lead(Pb)-free/RoHS-compliant package.
T = Denotes tape-and-reel.
*Denotes a future product.
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MAX33250E/MAX33251E 600V Isolated 2Tx/2Rx and 1Tx/1Rx
RS-232 Transceiver with £15kV ESD
and Integrated Capacitors

Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 3/18 Initial release —

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

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.
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