W 4% 5 # # 886-3-5753170

JEF ) (i) 86-21-54151736

JPE 4% 17 B F-(GRYI) 86-755-83298787
Http:

19-1298; Rev 9; 9/05

www. 100y. com. tw

MAXIMN

+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

General Description

The MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E +3.0V-powered EIA/TIA-232 and V.28/V.24
communications interface devices feature low power con-
sumption, high data-rate capabilities, and enhanced
electrostatic-discharge (ESD) protection. The enhanced
ESD structure protects all transmitter outputs and
receiver inputs to £15kV using IEC 1000-4-2 Air-Gap
Discharge, +8kV using IEC 1000-4-2 Contact Discharge
(£9KkV for MAX3246E), and £15kV using the Human Body
Model. The logic and receiver I/O pins of the MAX3237E
are protected to the above standards, while the transmit-
ter output pins are protected to +15kV using the Human
Body Model.

A proprietary low-dropout transmitter output stage delivers
true RS-232 performance from a +3.0V to +5.5V power
supply, using an internal dual charge pump. The charge
pump requires only four small 0.1uF capacitors for opera-
tion from a +3.3V supply. Each device guarantees opera-
tion at data rates of 250kbps while maintaining RS-232
output levels. The MAX3237E guarantees operation at
250kbps in the normal operating mode and 1Mbps in the
MegaBaud™ operating mode, while maintaining RS-232-
compliant output levels.

The MAX3222E/MAX3232E have two receivers and two
transmitters. The MAX3222E features a 1pA shutdown
mode that reduces power consumption in battery-pow-
ered portable systems. The MAX3222E receivers remain
active in shutdown mode, allowing monitoring of external
devices while consuming only 1uA of supply current. The
MAX3222E and MAX3232E are pin, package, and func-
tionally compatible with the industry-standard MAX242
and MAX232, respectively.

The MAX3241E/MAX3246E are complete serial ports
(three driversf/five receivers) designed for notebook and
subnotebook computers. The MAX3237E (five drivers/
three receivers) is ideal for peripheral applications that
require fast data transfer. These devices feature a shut-
down mode in which all receivers remain active, while
consuming only TpuA (MAX3241E/MAX3246E) or 10nA
(MAX3237E).

The MAX3222E, MAX3232E, and MAX3241E are avail-
able in space-saving SO, SSOP, TQFN and TSSOP pack-
ages. The MAX3237E is offered in an SSOP package.
The MAX3246E is offered in the ultra-small 6 x 6 UCSP™
package.

Applications
Printers

Smart Phones
xDSL Modems

Battery-Powered Equipment
Cell Phones
Cell-Phone Data Cables

Notebook, Subnotebook,
and Palmtop Computers

MAXI

__Next-Generation Device Features

4 For Space-Constrained Applications
MAX3228E/MAX3229E: +15kV ESD-Protected,
+2.5V to +5.5V, RS-232 Transceivers in UCSP

¢ For Low-Voltage or Data Cable Applications
MAX3380E/MAX3381E: +2.35V to +5.5V, 1pA,
2Tx/2Rx, RS-232 Transceivers with +15kV
ESD-Protected I/0 and Logic Pins

Ordering Information

PART TEMP RANGE I':II-{\l(-:KAGE ch;E
20 Thin QFN-
MAX3222ECTP 0°C to +70°C  EP** (5mm x T2055-5
5mm)
MAX3222ECUP 0°C to +70°C 20 TSSOP —
MAX3222ECAP 0°C to +70°C 20 SSOP —
MAX3222ECWN 0°C to +70°C 18 Wide SO —
MAX3222ECPN 0°C to +70°C 18 Plastic DIP  —
MAX3222EC/D 0°C to +70°C  Dice* —
20 Thin QFN-
MAX3222EETP -40°C to +85°C  EP** (5mm x T2055-5
5mm)
MAX3222EEUP  -40°C to +85°C 20 TSSOP —
MAX3222EEAP  -40°C to +85°C 20 SSOP —
MAX3222EEWN  -40°C to +85°C 18 Wide SO —
MAX3222EEPN  -40°C to +85°C 18 Plastic DIP  —
MAX3232ECAE 0°C to +70°C 16 SSOP —
MAX3232ECWE 0°C to +70°C 16 Wide SO —
MAX3232ECPE 0°C to +70°C 16 Plastic DIP  —

*Dice are tested at Ta = +25°C, DC parameters only.

**EP = Exposed paddle.

Ordering Information continued at end of data sheet.

Pin Configurations appear at end of data sheet.
Selector Guide appears at end of data sheet.
Typical Operating Circuits appear at end of data sheet.

MegaBaud and UCSP are trademarks of Maxim Integrated

Products, Inc.

tCovered by U.S. Patent numbers 4,636,930, 4,679,134;
4,777,677 4,797,899, 4,809,152; 4,897,774, 4,999,761, and
other patents pending.

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.

Maxim Integrated Products 1
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

ABSOLUTE MAXIMUM RATINGS

VCC IO GND ..o -0.3V to +6V 18-Pin PDIP (derate 11.11mW/°C above +70°C).......... 889mW
V410 GND (NOte 1) eoiiiiiiiiiiiiiiiecce -0.3Vto +7V 20-Pin TQFN (derate 21.3mW/°C above +70°C) ........ 1702mwW
V-10 GND (Note 1) oo +0.3V to -7V 20-Pin TSSOP (derate 10.9mW/°C above +70°C) ........ 879mW
Ve + V=T (NOEE 1) +13V 20-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mwW
Input Voltages 28-Pin SSOP (derate 9.52mW/°C above +70°C) .......... 762mW
T_IN, EN, SHDN, MBAUD to GND ............ccoeeni.n. -0.3V to +6V 28-Pin Wide SO (derate 12.50mW/°C above +70°C)............. 1w
RUINTO GND oo +25V 28-Pin TSSOP (derate 12.8mW/°C above +70°C) ...... 1026mwW
Output Voltages 32-Lead Thin QFN (derate 33.3mW/°C above +70°C)..2666mW
T_OUT O GND ..o +13.2V 6 x 6 UCSP (derate 12.6mW/°C above +70°C)............. 1010mwW
R_OUT, R_OUTB (MAX3241E)................ -0.3V to (Vcc + 0.3V) Operating Temperature Ranges
Short-Circuit Duration, T_OUT to GND...............c....... Continuous MAXB2_ _EC_ _ i
Continuous Power Dissipation (Ta = +70°C) MAX32_ _EE_ ...
16-Pin SSOP (derate 7.14mW/°C above +70°C) .......... 571mW Storage Temperature Range .
16-Pin TSSOP (derate 9.4mW/°C above +70°C) ....... 754.7mW Lead Temperature (soldering, 10S) ........ccoccoeviiiiiiiiennn. +300°C
16-Pin TQFN (derate 20.8mW/°C above +70°C) .....1666.7mW Bump Reflow Temperature (Note 2)
16-Pin Wide SO (derate 9.52mW/°C above +70°C) .....762mW Infrared, 158 ... +200°C
18-Pin Wide SO (derate 9.52mW/°C above +70°C) .....762mW Vapor Phase, 20S.......ccccoiiiiiiiiiiiicceeee e +215°C

Note 1: V+ and V- can have maximum magnitudes of 7V, but their absolute difference cannot exceed 13V.

Note 2: This device is constructed using a unique set of packaging techniques that impose a limit on the thermal profile the device
can be exposed to during board-level solder attach and rework. This limit permits only the use of the solder profiles recom-
mended in the industry-standard specification, JEDEC 020A, paragraph 7.6, Table 3 for IR/VPR and convection reflow.
Preheating is required. Hand or wave soldering is not allowed.

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

(Vce = +3Vto +5.5V, C1-C4 = 0.1yF, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 3, 4)

PARAMETER ‘ CONDITIONS MIN TYP MAX ‘ UNITS
DC CHARACTERISTICS (Vcc = +3.3V or 45V, Ta = +25°C)
MAX3222E, MAX3232E, 03 ’
Supply Current SHDN = Vg, no load MAX3241E, MAX3246E ' mA
MAX3237E 0.5 2.0
SHDN = GND 1 10 pA
Shutdown Supply Current ———
SHDN = R_IN = GND, T_IN = GND or Vcc (MAX3237E) 10 300 nA
LOGIC INPUTS
Input Logic Low T_IN, EN, SHDN, MBAUD 0.8 v
_ Vce = +3.3V 2.0
Input Logic High T_IN, EN, SHDN, MBAUD V
Vce = +5.0V 2.4
Transmitter Input Hysteresis 0.5 \
S — MAX3222E, MAX3232E
T_IN, EN, SHDN ’ ’ +0.01 +1
Input Leakage Current - MAX3241E, MAX3246E A
T_IN, SHDN, MBAUD MAX3237E (Note 5) 9 18
RECEIVER OUTPUTS
R_OUT (MAX3222E/MAX3237E/MAX3241E/
Output Leakage Current MAX3246E), EN = Voo, receivers disabled =005 +10 WA
IQUT = 1.6mA (MAX3222E/MAX3232E/MAX3241E/
Output Voltage Low MAX3246E), IOUT = 1.0mA (MAX3237E) 0.4 v
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3Vto +5.5V, C1-C4 = 0.1pF, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 3, 4)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Output Voltage High IOUT = -1.0mA Vg% - Vg? - y

RECEIVER INPUTS

Input Voltage Range -25 +25 \
Vce = +3.3V 0.6 1.1

Input Threshold Low Ta = +25°C V
Vce = +5.0V 0.8 1.5

) Vce = +3.3V 1.5 2.4

Input Threshold High Ta = +25°C \
Vce = +5.0V 2.0 2.4

Input Hysteresis 0.5 \

Input Resistance Ta = +25°C 3 5 7 kQ

TRANSMITTER OUTPUTS

Output Voltage Swing All transmitter outputs loaded with 3kQ to ground +5 +54 \

Output Resistance Ve = 0, transmitter output = +2V 300 50k Q

Output Short-Circuit Current +60 mA

Voo =0or +3.0V to +5.5V, Vout = =12V, transmitters

Output Leakage Current disabled (MAX3222E/MAX3232F IMAX3241 E/MAX3246E) 25 WA
MOUSE DRIVABILITY (MAX3241E)
T1IN = T2IN = GND, T3IN = V¢, T30UT loaded with
Transmitter Output Voltage 3kQ to GND, T1OUT and T20UT loaded with 2.5mA +5 \
each
ESD PROTECTION
Human Body Model +15
IEC 1000-4-2 Air-Gap Discharge (except MAX3237E) =15
R_IN, T_OUT - kv
IEC 1000-4-2 Contact Discharge (except MAX3237E) +8
IEC 1000-4-2 Contact Discharge (MAX3246E only) +9
o Human Body Model +15
IA_I;,\A]‘UFI{Z)_INY R_OUT, EN, SHDN, MAX3237E IEC1000-4-2 Air-Gap Discharge +15 kv
IEC1000-4-2 Contact Discharge +8
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

TIMING CHARACTERISTICS—MAX3222E/MAX3232E/MAX3241E/MAX3246E

(Vce = +3Vto +5.5V, C1-C4 = 0.1pF, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 3, 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RL = 3kQ, Ta = TMIN to TMAX
] CL = 1000pF, (MAX3222E/MAX3232E/ 250
Maximum Data Rate one transmitter MAX3241E) kbps
switching Ta = +25°C (MAX3246E) 250
) . tPHL Receiver input to receiver output 0.15
Receiver Propagation Dela ( s
pag Yy teLy CL = 150pF 0.15 ¥
Receiver Output Enable Time Normal operation (except MAX3232E) 200 ns
Receiver Output Disable Time Normal operation (except MAX3232E) 200 ns
Transmitter Skew ItpHL - tpLHI| (Note 6) 100 ns
Receiver Skew [tPHL - tPLHI 50 ns
Vce = +3.3V, Ta = +25°C,
- . RL = 3kQ to 7kQ, measured CL = 150pF
Transition-Region Slew Rate from +30V to -30V or-30Vto | to 1000pF |  ° $ON Vi
+3.0V, one transmitter switching
TIMING CHARACTERISTICS—MAX3237E
(Vcc = +3V to +5.5V, C1-C4 = 0.1pF, Ta = TMmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
RL = 3kQ, C = 1000pF, one transmitter switching, 250
MBAUD = GND
: Vce = +3.0V to +4.5V, RL = 3kQ, CL = 250pF,
Maximum Data Rate one transmitter switching, MBAUD = Ve JO00 Kbps
Vce = +4.5V to +5.5V, RL = 3kQ, C = 1000pF, 1000
one transmitter switching, MBAUD = Vcc
) ) tPHL 0.15
Receiver Propagation Delay R_IN to R_OUT, CL = 150pF us
tPLH 0.15
Receiver Output Enable Time Normal operation 2.6 s
Receiver Output Disable Time Normal operation 2.4 H
It -t I, MBAUD = GND (Note 6
Transmitter Skew PHL ~ PLH ( ) 100 ns
I'tPHL - tPLH |, MBAUD = V¢ (Note 6)
Receiver Skew [tPHL - tPLH | 50 ns
Vee = +3.3V, CL = 150pF MBAUD = GND 6 30
RL = 3kQ 10 7kQ, | to 1000pF MBAUD = Ve 24 150
. } +3.0V to -3.0V or V/us
Transition-Region Slew Rate 3.0V to +3.0V, CL = 150pF to 2500pF, 4 20
Ta = +25°C MBAUD = GND

Note 3: MAX3222E/MAX3232E/MAX3241E: C1-C4 = 0.1uF tested at +3.3V £10%; C1 = 0.047uF, C2, C3, C4 = 0.33pF tested at +5.0V
+10%. MAX3237E: C1-C4 = 0.1pF tested at +3.3V £5%, C1-C4 = 0.22yF tested at +3.3V £10%; C1 = 0.047uF, C2, C3, C4 =
0.33uF tested at +5.0V £10%. MAX3246E; C1-C4 = 0.22uF tested at +3.3V £10%; C1 = 0.22uF, C2, C3, C4 = 0.54pF tested at

5.0V £10%.

Note 4: MAX3246E devices are production tested at +25°C. All limits are guaranteed by design over the operating temperature range.
Note 5: The MAX3237E logic inputs have an active positive feedback resistor. The input current goes to zero when the inputs are at

the supply rails.

Note 6: Transmitter skew is measured at the transmitter zero crosspoints.
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Typical Operating Characteristics

(Vce = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ and C|, Ta = +25°C, unless otherwise noted.)

MAXIM

MAX3222E/MAX3232E
TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE

MAX3222E/MAX3232E
SLEW RATE vs. LOAD CAPACITANCE

MAX3222E/MAX3232E
OPERATING SUPPLY CURRENT
vs. LOAD CAPACITANCE
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vs. LOAD CAPACITANCE SLEW RATE vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
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0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANGE (pF) LOAD CAPACITANGE (pF) LOAD CAPACITANGE (pF)
MAX3237E MAX3237E MAX3237E
TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE (MBAUD = GND) vs. LOAD GAPACITANCE vs. LOAD CAPACITANCE (MBAUD = Vcg)
6 5 6 < 75 B
| g \ S I g
—: ‘ g Mbps | <
< i LSS i Vours ¢ = — Ibp §
&, | FORDATARATES UP TO 250kbps &8 s 8 2Mbps | 1.5Mbos =
= [ 1 TRANSMITTER AT 250kbps = 3 = nop
S 2 | 4TRANSMITTERS AT 15.6kbps S 2| S 25 ‘
c 11 : = | FORDATARATES UP TO 250kbps c 1 TRANSMITTER AT FULL DATA RATE
5 1 | ALL TRANSMITTERS LOADED 5 N ANSMITIER o 5
2 WITH 3K + O, 2 ps z 4 TRANSMITTERS AT 1/16 DATA RATE
3 0} = 0 |—— 4 TRANSMITTERS 15.6kbps 3 0 -3k + G LOAD, EACH QUTPUT
= S 1 | ALLTRANSMITTERS LOADED 2
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£ 4 v £ 4 £ 50 1 —
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

Typical Operating Characteristics (continued)
(Vce = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ and Ci, Ta = +25°C, unless otherwise noted.)

MAX3237E MAX3237E MAX3237E
SLEW RATE vs. LOAD CAPACITANCE SLEW RATE vs. LOAD CAPACITANCE SUPPLY CURRENT vs. LOAD CAPACITANCE
(MBAUD = GND) (MBAUD = V¢e) WHEN TRANSMITTING DATA (MBAUD = GND)
12 g 70 - 50 =
: : 25‘0kb :
10 P g 60 RN : ps :
e~y _ -SLEW, TMbps 40 120kbps
_ ~—_ WSLEW, Mbps |—| = L
) 8 — - 50 ) £ /
2 T — 3 \§ -SLEW, 2Mbps = T 2ps
= ( = &L +SLEW, 2Mbps -} g P i —
Z 6 = N e |==T
= g ¥ ‘ 0
@y @ g
1 TRANSMITTER AT 250kbps 20 NN 2 1 TRANSMITTER AT 20kbps, 120kbps, 250kbps
4 TRANSMITTERS AT 15 6kbps 1TRANSMITTER AT FULL DATA RATE 10 |4 TRANSMITTERS AT 15.6kbps
2 [~ ALL TRANSMITTERS LOADED 10 F 4 TRANSMITTERS AT 1/16 DATA RATE ALL TRANSMITTERS LOADED
WITH 3k + 0 3k + G| LOAD EACH OUTPUT ‘ WITH 3kQ + G|
o L7 | ol L | [ 1 | .
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 0 500 1000 1500 2000 2500 3000
LOAD CAPACITANGE (pF) LOAD CAPACITANGE (pF) LOAD CAPACITANCE (pF)
MAX3237E MAX3237E
TRANSMITTER SKEW vs. LOAD CAPACITANCE TRANSMITTER OUTPUT VOLTAGE MAX3237E SUPPLY CURRENT
(MBAUD = Vigg) vs. SUPPLY VOLTAGE (MBAUD = GND) vs. SUPPLY VOLTAGE (MBAUD = GND)
100 6 } 50
L = [ Vourr [
8 oy z 40 2
= "\ ZO\8 z
= / \ 2 2 5 30 /\
2 60 5 1 | 1 TRANSMITTER AT 250kbps = V4
o e AN &, | 4TRANSMITTERS AT 15.6kbps = /
= N 3 ALL TRANSMITTERS LOADED o
=) & -1 [ WITH 3kQ +1000pF 2
132 = o
2 E 2 B 1 TRANSMITTER AT 250kbps
£ %‘PTLF;'A‘N‘SP,'\*AH'TTER AT 500K00s 203 1o |¢ TRANSMITIERS AT 15 bps
20" 14 TRANSMITTERS AT 1/16 DATA RATE = A4 N Vour- | CVL#HT E’QQSNN'BTE &%LEADED
ALL TRANSMITTERS LOADED 5 S~ | P
o LMTH3KO + O, 5 { 0
0 500 1000 1500 2000 200 25 30 35 40 45 50 20 25 30 35 40 45 50
LOAD CAPACITANGE (pF) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
MAX3246E MAX3246E
TRANSMITTER OUTPUT VOLTAGE MAX3246E OPERATING SUPPLY CURRENT
7 o 16 . 60 ‘ ‘ ‘
6 \ 5 g 55 |- 1 TRANSMITTER AT 250kbps £
s 5 Vours 5 1 . 50 | 2 TRANSMITTERS AT 15.6kbps _—:
&y = = 4
= 5 | 1 TRANSMITTER AT 250Kbps - \ = d
S 2 TRANSMITTERS AT 15.6kbps ER N\ = 250kbps
= 2 = S 35 p:
£ 1 & \ SR- & A 120kbps
5 = 10 < S % 7
S 0 = Sh > 25 7
2 Z§ % 2 | LA 20Kbps
£, 6 ~ 10
5 Vour- 5
6 | 4 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

Pin Description

PIN
MAX3222E MAX3232E MAX3241E
SO/DIP/ NAME FUNCTION
TaFN | SO/ | TSSOP/ | 1o | 'ssOP/ | 20-PIN | MAX3237E Igs0p | | MAX3246E
DIP | SSOP 16-PIN | TSSOP SO
TSSOP
19 1 1 Wa _ A 13* 23 22 B3 EN Receiver Enable. Active
Positive Terminal of
1 2 2 16 1 2 28 28 28 F3 C1+ | Voltage-Doubler Charge-
Pump Capacitor
20 | 3 3 15 > 3 27 o7 | o7 F1 v+ | +5:5V Generated by the

Charge Pump

Negative Terminal of
2 4 4 1 3 4 25 24 23 F4 C1- | Voltage-Doubler Charge-

Pump Capacitor

Positive Terminal of
3 5 5 2 4 5 1 1 29 E1 C2+ | Inverting Charge-Pump
Capacitor

Negative Terminal of

4 6 6 3 5 6 3 2 30 D1 C2- | Inverting Charge-Pump
Capacitor
5 7 7 4 6 7 4 3 31 C1 V- -5.5V Generated by the
Charge Pump
ssl 8 1 a17 | 5 | 714 |asr | 567 | 5 | S| FoE6 |7 our| RS232Transmiter
: 15 : 12 : ' 10, 12 ” o D6 > Outputs
9 6 A4, A5,
7,14 14‘1 9, 16 11’ 8,13 9,16 8,9, 11 4-8 1-5 A6, B6, R_IN RS-232 Receiver Inputs
Cé6
13, C2, B1
8 13 10, 10, 15 7, 9 12 12, 18,20, |45.19 | 14 A1: A2: R_OUT TTL/CMOS Receiver
13 10 15 21 15, A3 Outputs
17,18
17*,19%, 12, 10, .
10, 11 1112 12.13 | 8.9 | 10, 11 11:j1 00 23+ 13 1, E3|,32E2, TN ITTL/CMOS Transmitter
24" 4| g2 nputs

*These pins have an active positive feedback resistor internal to the MAX3237E, allowing unused inputs to be left unconnected.
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Pin Description (continued)

PIN

MAX3222E

MAX3232E

TQFN

SO/
DIP

TSSOP/
SSOP

TQFN

SO/DIP/
SSOP/
16-PIN
TSSOP

20-PIN
TSSOP

MAX3237E

MAX3241E

SSOP/
SO/
TSSOP

QFN

MAX3246E

NAME

FUNCTION

16

16

18

13

15

18

25

24

F5

GND

Ground

17

17

19

14

16

19

26

26

26

F2

Vce

+3.0V to +5.5V Supply
Voltage

18

18

20

14*

22

21

B2

Shutdown Control. Active
low.

11,14

1, 10,
11,20

9, 16,
25,
32

C3, D3, B4,

C4, D4, E4,

B5, C5, D5,
E5

No Connection. For
MAX3246E, these
locations are not
populated with solder
bumps.

15*

MBAUD

MegaBaud Control Input.
Connect to GND for
normal operation; connect
to VCC for 1Mbps
transmission rates.

16

20,
21

19, 20

R_OUTB

Noninverting
Complementary Receiver
Outputs. Always active.

EP

EP

EP

GND

Exposed Paddle. Solder
the exposed paddle to
the ground alone or leave
unconnected.
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Down to 10nA, 3.0V to 5.5V,

Up to 1Mbps, True RS-232 Transceivers

NN T
0.1pF -
e R \j i gt
o MAXIM .
C o ™ manzor T
N MAX3232E =
% wwesE v
e2 MAX3241E Lo
T Je maxsaeE T
r Tor| ©

1000pF

MINIMUM SLEW-RATE TEST CIRCUIT

& T
0.1uF T
] Cl+ Vee Ve c
¢ T NN L 3
cr- MAX3222E _I_
MAX3232F =
[ MAX3237E o b
@2 T MAX3241F c4
c2- MAX3246E I
I I {>¢ T_0UT N
R_OUT Q<} . RLIN
5kQ  — =
(2500pF, MAX3237E only) GND *Q I 150pF
- L L
MAXIMUM SLEW-RATE TEST CIRCUIT

Figure 1. Slew-Rate Test Circuits

Detailed Description

Dual Charge-Pump Voltage Converter
The MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246Es’ internal power supply consists of a regu-
lated 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 Vcc range. The
charge pump operates in discontinuous mode; if the
output voltages are less than 5.5V, the charge pump is
enabled, and if the output voltages exceed 5.5V, the
charge pump is disabled. Each charge pump requires
a flying capacitor (C1, C2) and a reservoir capacitor
(C8, C4) to generate the V+ and V- supplies (Figure 1).

RS-232 Transmitters
The transmitters are inverting level translators that con-
vert TTL/CMOS-logic levels to 5V EIA/TIA-232-compli-
ant levels.
The MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E transmitters guarantee a 250kbps data rate
with worst-case loads of 3kQ in parallel with 1000pF,
providing compatibility with PC-to-PC communication
software (such as LapLink™). Transmitters can be par-
alleled to drive multiple receivers or mice.
The MAX3222E/MAX3237E/MAX3241E/MAX3246E
transmitters are disabled and the outputs are forced

LaplLink is a trademark of Traveling Software.

MAXIM

into a high-impedance state when the device is in shut-
down mode (SHDN = GND). The MAX3222E/
MAX3232E/MAX3237E/MAX3241E/MAX3246E permit
the outputs to be driven up to 12V in shutdown.

The MAX3222E/MAX3232E/MAX3241E/MAX3246E
transmitter inputs do not have pullup resistors. Connect
unused inputs to GND or Vcc. The MAX3237E’s trans-
mitter inputs have a 400kQ active positive-feedback
resistor, allowing unused inputs to be left unconnected.

MAX3237E MegaBaud Operation
For higher-speed serial communications, the
MAX3237E features MegaBaud operation. In
MegaBaud operating mode (MBAUD = Vcc), the
MAX3237E transmitters guarantee a 1Mbps data rate
with worst-case loads of 3kQ in parallel with 250pF for
+3.0V < Ve < +4.5V. For +5V £10% operation, the
MAX3237E transmitters guarantee a 1Mbps data rate
into worst-case loads of 3kQ in parallel with 1000pF.

RS-232 Receivers
The receivers convert RS-232 signals to CMOS-logic
output levels. The MAX3222E/MAX3237E/MAX3241E/
MAX3246E receivers have inverting three-state outputs.
Drive EN high to place the receiver(s) into a high-
impedance state. Receivers can be either active or
inactive in shutdown (Table 1).
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Il

_ Veo
PREVIOUS
Vee PROTECTION RS-232
4 DIODE
Rx
—a
5kQ
UART
Tx {><;—>
GND SHDN=GND —
£

a) OLDER RS-232: POWERED-DOWN UART DRAWS CURRENT FROM
ACTIVE RECEIVER OUTPUT IN SHUTDOWN.

_ _ Vee
1
Tg LOGIC
| TRANSITION
DETECTOR
1 MNAXIM
= = MAX3237E/MAX3241E
R10UTB
Ve | PROTECTION
A DIODE ; e
X R10UT
THREE-STATED
EN = Ve 5kQ
UART TIN = T10UT
Tx —>
GND SHDN = GND
1 T

b) NEW MAX3237E/MAX3241E: EN SHUTS DOWN RECEIVER OUTPUTS
(EXCEPT FOR B QUTPUTS), SO NO CURRENT FLOWS TO UART IN SHUTDOWN.

B OUTPUTS INDICATE RECFIVER ACTIVITY DURING SHUTDOWN WITH EN HIGH.

Figure 2. Detection of RS-232 Activity when the UART and
Interface are Shut Down, Comparison of MAX3237E/MAX3241E
(b) with Previous Transceivers (a)

The complementary outputs on the MAX3237E/
MAX3241E (R_OUTB) are always active, regardless of the
state of EN or SHDN. This allows the device to be used
for ring indicator applications without forward biasing
other devices connected to the receiver outputs. This is
ideal for systems where Vcc drops to zero in shutdown
to accommodate peripherals such as UARTs (Figure 2).

10

BVdly |1 (e i S
b P i 0w

2V/div
0

1 T10UT

Voo =33V
C1—C4 = 0.1uF

40us/div

Figure 3. Transmitter Outputs Recovering from Shutdown or
Powering Up

MAX3222E/MAX3237E/MAX3241E/
MAX3246E Shutdown Mode
Supply current falls to less than 1uA in shutdown mode
(SHDN = low). The MAX3237E’s supply current falls
to10nA (typ) when all receiver inputs are in the invalid
range (-0.3V < R_IN < +0.3). When shut down, the
device’s charge pumps are shut off, V+ is pulled down
to Vce, V- is pulled to ground, and the transmitter out-
puts are disabled (high impedance). The time required
to recover from shutdown is typically 100us, as shown
in Figure 3. Connect SHDN to Vcc if shutdown mode is
not used. SHDN has no effect on R_OUT or R_OUTB
(MAX3237E/MAX3241E).

+15kV ESD Protection
As with all Maxim devices, ESD-protection structures
are incorporated to protect against electrostatic dis-
charges encountered during handling and assembly.
The driver outputs and receiver inputs of the
MAXB222E/MAX3232E/MAXB3237E/MAX3241E/MAX3246E
have extra protection against static electricity. Maxim’s
engineers have developed state-of-the-art structures to
protect these pins against ESD of +15kV without damage.
The ESD structures withstand high ESD in all states:
normal operation, shutdown, and powered down. After
an ESD event, Maxim’s E versions keep working without
latchup, whereas competing RS-232 products can latch
and must be powered down to remove latchup.
Furthermore, the MAX3237E logic I/O pins also have
+15kV ESD protection. Protecting the logic 1/O pins to
+15kV makes the MAX3237E ideal for data cable
applications.
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Up to 1Mbps, True RS-232 Transceivers

Table 1. MAX3222E/MAX3237E/MAX3241E/
MAX3246E Shutdown and Enable Control

Truth Table

ESD protection can be tested in various ways; the
transmitter outputs and receiver inputs for the
MAX3222E/MAX3232E/MAX3241E/MAX3246E are
characterized for protection to the following limits:

R_OUTB e +15kV using the Human Body Model
SHDN | EN | T OUT | ROUT (MAX3237E/ e +8kV using the Contact Discharge method specified
MAX3241E) in IEC 1000-4-2
0 0 High-Z Active Active e +9kV (MAX3246E only) using the Contact Discharge
0 1 High-Z High-Z Active method specified in IEC 1000-4-2
1 0 Active Active Active e +15kV using the Air-Gap Discharge method speci-
1 1 Active | High-Z Active fied in IEC 1000-4-2
Re Rp
MQ 1500Q2
CHARGE-CURRENT DISCHARGE Ip 100% Ir PEAK-TO-PEAK RINGING
LIMIT RESISTOR RESISTANCE 90% | —— (NOT DRAWN TO SCALE)
HIGH- »{ DEVICE AMPERES
VOLTAGE Cs STORAGE UNDER
0c 100pF CAPACITOR ol TEST 36.8%
SOURCE o
10% |
0
0] TIME —
- < [ tpp ——P>|
CURRENT WAVEFORM
Figure 4a. Human Body ESD Test Model Figure 4b. Human Body Model Current Waveform
I A
100% f o qooooo o
Re Rp 0
50MQ to 100MQ 3300 90% - =1
p —
CHARGE-CURRENT DISCHARGE
LIMIT RESISTOR RESISTANCE z
= \/
HIGH- » DEVICE
VOLTAGE Cs STORAGE UNDER
Dc 150pF CAPACITOR | TEST
SOURCE -
10% f—

S

tr=0.7ns to 1ns —»| [—
30ns

»
|

<
<%

<« 60ns —pof

Figure 5a. IEC 1000-4-2 ESD Test Model

MAXIM

Figure 5b. IEC 1000-4-2 ESD Generator Current Waveform
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Table 2. Required Minimum Capacitor
Values

vce ct Cc2,C3,c4
v) (WF) (WF)
MAX3222E/MAX3232E/MAX3241E
301036 0.1 0.1
451055 0.047 0.33
301055 0.1 0.47
MAX3237E/MAX3246E
3.0t0 3.6 0.22 0.22
3.15103.6 0.1 0.1
451t05.5 0.047 0.33
3.0t0 5.5 0.22 1.0

Table 3. Logic-Family Compatibility with
Various Supply Voltages

SYSTEM
POWER-SUPPLY V\C/%E;J:glév COMPATIBILITY
VOLTAGE )
(v)
Compatible with all
33 33 CMQOS families
Compatible with all
5 5 TTL and CMOS
families
Compatible with ACT
5 33 and HCT CMQOS, and
' with AC, HC, or
CD4000 CMOS

For the MAX3237E, all logic and RS-232 1/O pins are
characterized for protection to +15kV per the Human
Body 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.

Human Body Model
Figure 4a shows the Human Body Model, and Figure
4b shows the current waveform it generates when dis-
charged 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
1.5kQ resistor.

12

6 g
AW\5 g
> —
= 4 H —V =
g, [l vee-3ov 0T+ T2
=
S 2 |
5 1 K Vours
5 o H
o
s 1=
5
s 2
2 g HVec — Vour-
£ H — Vour-_3
= ;1 PRSI

6

001 2 3 4 5 6 7 8 9 10
LOAD CURRENT PER TRANSMITTER (mA)

Figure 6a. MAX3241E Transmitter Output Voltage vs. Load
Current Per Transmitter

IEC 1000-4-2
The IEC 1000-4-2 standard covers ESD testing and
performance of finished equipment; it does not specifi-
cally refer to integrated circuits. The MAX3222E/
MAX3232E/MAX3237E/MAX3241E/MAX3246E help you
design equipment that meets level 4 (the highest level)
of IEC 1000-4-2, without the need for additional ESD-
protection components.

The major difference between tests done using the
Human Body Model and IEC 1000-4-2 is higher peak
current in IEC 1000-4-2, because series resistance is
lower in the IEC 1000-4-2 model. Hence, the ESD with-
stand voltage measured to IEC 1000-4-2 is generally
lower than that measured using the Human Body
Model. Figure 5a shows the IEC 1000-4-2 model, and
Figure 5b shows the current waveform for the +8kV IEC
1000-4-2 level 4 ESD Contact Discharge test. The Air-
Gap Discharge test involves approaching the device
with a charged probe. The Contact Discharge method
connects the probe to the device before the probe is
energized.

Machine Model
The Machine Model for ESD tests all pins using a
200pF storage capacitor and zero discharge resis-
tance. Its objective is to emulate the stress caused by
contact that occurs with handling and assembly during
manufacturing. All pins require this protection during
manufacturing, not just RS-232 inputs and outputs.
Therefore, after PC board assembly, the Machine
Model is less relevant to I/O ports.
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Vee=+3.0VT0 +5.5V T
Caypass
T

= 26

s G Yoo v mEY
T 24 o1- (R COMPUTER SERIAL PORT
) M AXI/W g =
i MAX3241E L
T 24¢o T
14| TN {>¢ TouT j9
pe
GE] B > T20UT
g
Vcc_‘ 12 | 3N T30UT
21| riouts /|
< 20| R2OUTB <]
_ 19 ) R1OUT R1IN

5kQ
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d

i

e
17 RaoUT%} Sk = Ran
e
]
5=

16 | raour RAIN
15 | rsout Q =gy
23 p = o

GND
=

Figure 6b. Mouse Driver Test Circuit

Applications Information

Capacitor Selection
The capacitor type used for C1-C4 is not critical for
proper operation; polarized or nonpolarized capacitors
can be used. The charge pump requires 0.1uF capaci-
tors for 3.3V operation. For other supply voltages, see
Table 2 for required capacitor values. Do not use val-
ues smaller than those listed in Table 2. Increasing the
capacitor values (e.g., by a factor of 2) reduces ripple
on the transmitter outputs and slightly reduces power
consumption. C2, C3, and C4 can be increased without
changing C1’s value. However, do not increase C1
without also increasing the values of C2, C3, C4,
and CByPAsS to maintain the proper ratios (C1 to
the other capacitors).

When using the minimum required capacitor values,
make sure the capacitor value does not degrade

MAXIM

excessively with temperature. If in doubt, use capaci-
tors with a larger nominal value. The capacitor’s equiv-
alent series resistance (ESR), which usually rises at low
temperatures, influences the amount of ripple on V+
and V-.

Power-Supply Decoupling
In most circumstances, a 0.1uF Vcc bypass capacitor
is adequate. In applications sensitive to power-supply
noise, use a capacitor of the same value as charge-
pump capacitor C1. Connect bypass capacitors as
close to the IC as possible.

Operation Down to 2.7V
Transmitter outputs meet EIA/TIA-562 levels of £3.7V
with supply voltages as low as 2.7V.
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Transmitter Outputs Recovering

from Shutdown

Figure 3 shows two transmitter outputs recovering from
shutdown mode. As they become active, the two trans-
mitter outputs are shown going to opposite RS-232 levels
(one transmitter input is high; the other is low). Each
transmitter is loaded with 3kQ in parallel with 2500pF.
The transmitter outputs display no ringing or undesir-
able transients as they come out of shutdown. Note that

the transmitters are enabled only when the magnitude
of V- exceeds approximately -3.0V.

Mouse Drivability
The MAX3241E is designed to power serial mice while
operating from low-voltage power supplies. It has
been tested with leading mouse brands from manu-
facturers such as Microsoft and Logitech. The
MAX3241E successfully drove all serial mice tested
and met their current and voltage requirements.

e B
Vee
L i
T o maxam T
. MAX3220F =
I MAX3232E V-
+
) MAX3237E L
C | MAX3241E I
MAX3246E =
M T_0uT
>—4| So———1»-
R_OUT
-—— <
é — 1000pF
- =
L

Figure 7. Loopback Test Circuit

T1IN

F 5V/div
/ e o Y

TIoUT |

RIOUT __} Voo-3V . T—ﬁ_j SV/div

C1-C4=0.1uF

2us/div

Figure 8. MAX3241E Loopback Test Result at 120kbps

14

b 1 5V/div
T10UT R S gaaants S 5V/div
R10UT , | svrdiv

Voo =33V, C1-C4=0.1pF ¢

2us/div

Figure 9. MAX3241E Loopback Test Result at 250kbps

5V A O0 :
+5V )
0 T_0UT
5 / A\ 5k + 250pF
Veg=3.3V
+5V C1-C4=0.1puF

R_OUT

400ns/div

Figure 10. MAX3237E Loopback Test Result at 1000kbps
(MBAUD = Vcc)
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Figure 6a shows the transmitter output voltages under
increasing load current at +3.0V. Figure 6b shows a
typical mouse connection using the MAX3241E.

High Data Rates
The MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E maintain the RS-232 +5V minimum transmit-
ter output voltage even at high data rates. Figure 7
shows a transmitter loopback test circuit. Figure 8
shows a loopback test result at 120kbps, and Figure 9
shows the same test at 250kbps. For Figure 8, all trans-
mitters were driven simultaneously at 120kbps into RS-
232 loads in parallel with 1000pF. For Figure 9, a single
transmitter was driven at 250kbps, and all transmitters
were loaded with an RS-232 receiver in parallel with
1000pF.

The MAX3237E maintains the RS-232 +5.0V minimum
transmitter output voltage at data rates up to 1Mbps.
Figure 10 shows a loopback test result at 1Mbps with
MBAUD = Vcc. For Figure 10, all transmitters were
loaded with an RS-232 receiver in parallel with 250pF.

Interconnection with 3V and 5V Logic
The MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E can directly interface with various 5V logic
families, including ACT and HCT CMOS. See Table 3
for more information on possible combinations of inter-
connections.

Table 4. Reliability Test Data

UCSP Reliability
The UCSP represents a unique packaging form factor
that may not perform equally to a packaged product
through traditional mechanical reliability tests. UCSP
reliability is integrally linked to the user’'s assembly
methods, circuit board material, and usage environ-
ment. The user should closely review these areas when
considering use of a UCSP package. Performance
through Operating Life Test and Moisture Resistance
remains uncompromised as the wafer-fabrication
process primarily determines it.

Mechanical stress performance is a greater considera-
tion for a UCSP package. UCSPs are attached through
direct solder contact to the user’s PC board, foregoing
the inherent stress relief of a packaged product lead
frame. Solder joint contact integrity must be consid-
ered. Table 4 shows the testing done to characterize
the UCSP reliability performance. In conclusion, the
UCSP is capable of performing reliably through envi-
ronmental stresses as indicated by the results in the
table. Additional usage data and recommendations are
detailed in the UCSP application note, which can be
found on Maxim’s website at www.maxim-ic.com.

FAILURES PER

TEST CONDITIONS DURATION SAMPLE SIZE
Ta =-35°C to +85°C, 150 cycles, 0/10,
Temperature Cycle Ta = -40°C to +100°C 900 cycles 0/200
Operating Life Ta =+70°C 240 hours 0/10
Moisture Resistance Ta = +20°C to +60°C, 90% RH 240 hours 0/10
Low-Temperature Storage Ta =-20°C 240 hours 0/10
Low-Temperature Operational Ta=-10°C 24 hours 0/10
Solderability 8-hour steam age — 0/15
ESD +15kV, Human Body Model — 0/5
Elfgeh—Temperature Operating Ty = +150°C 168 hours 0/45

MAXIM
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T50UT [12] [17] TSN T3 2] [17] R3our \Q 9,
i [13 [16] R10UTB TN [13] [16] RaouT =] Bl [F ] [=] =] =] [e]
SFN [14] [15] mBauD  THIN [14] [15] Rsour SEEEZ32338¢
oc [a=4 (==
SSOP SSOP/SO/TSSOP QFN

B 4 4 # # 886-3-5753170
JE4% ) WL~ (E i) 86-21-54151736
JVE 45l B (i) 86-755-83298787
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

Pin Configurations (continued)

TOP VIEW S z 5 = TOP VIEW s - 5 2
= o> x = = = o> &> =
TR q2i 0l e
aat WS e nt B L aNDf13: oy TTTTTTTTYTO s fTaw
ol | e B W)
- ‘ MM A Vee | 14 ! MAXIMN | 1 7 | R20UT
SHONLI8:  © maxgoooe 1 L8 R2OUT o MAXR3E ]
hall IRNRN | P vt L 16 | RaN
NP9 L exposen AN L % EXPOSED b
vl e PADDLE b i ot Clef16; o “PADDLE_ ________+ 15 |To0UT
10020 (30 (4l i5] 10 f2l i3l la
5 - 8 8 = 5 8 8 =
TQFN TQFN
TOP VIEW
(BUMPS ON BOTTOM)
B2: SFDN
C2: R10UT °
D2: T3IN R40UT R50UT  R1IN  R2IN
E2: T2IN SN SN AN N P SN
B3 N RROUT (AT} (A2) (A3 (A4} (A5} (A6)ROIN
E3: TIN
BUMPS B4, B5, C3, C4,
ool LIECY R CYICY {86 RN
E5 NOT POPULATED
V-1 2 maxean 06, RoIN
o MAX3246E B
C2- D1} (D2} (D6 T30UT
co: (B} (B2 (B} {6} To0UT
wiFy () (B (Fy {F) (F6;TiOUT
Vee C1+ C1- GND
UCSP
B 4 A # 44 886-3-5753170
Jo: 45 ) ML F- (1) 86-21-54151736

Y45 b BT (i 31) 86-755-83298787
IWLZ1XI 20 Http://www. 100y. com. tw 17
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

Typical Operating Circuits

33
I | 17
Caypass o~
= 2| Vee 3
ol | =
oF T4, mmam T
s MAX3222E . =
2 3
0 & |% o b
otpF T 6], T
~ 2T > TouT |15 ~
TTL/CMOS
INPUTS
11] T2 > T20UT | 8
L — _|
— _13] riour < RINJ 14—
TIL/CMOS 50
OUTPUTS
10 RoouT < = RaN|9
~ p —
~ 1] N 5kQ
= |8
and SHON |——
16

*C3 CAN BE RETURNED TO EITHER Vg OR GROUND.

NOTE: PIN NUMBERS REFER TO SO/DIP PACKAGES.
MAX3222E PINOUT REFERS TO SO/DIP PACKAGES.
MAX3232E PINOUT REFERS TO TSSOP/SSOP/SO/DIP/ PACKAGES

RS-232
OUTPUTS

RS-232
INPUTS

33V
e |16
Caypass —~
:l_—1 o e -
C1+ + V+ _'LL 03*
0T 3],  MAXIM L o1uF
s MAX3232E 6 B
i e i
0P T 5)e) EES AT
i il TI0UT |14
> —>
TTL/CMOS RS-232
INPUTS QUTPUTS
10 oy T20UT |7
\ [ —>
— _12] r1our < RINJ13
TTL/CMOS 5kQ RS-232
OUTPUTS INPUTS
9] Reout < = R2AN|8 _
GND
15

SEE TABLE 2 FOR CAPACITOR SELECTION.

—
(]

B 4 A5 # # 886-3-5753170

JUE 4% 1) oL (i) 86-21-54151736

JPE 4% 77 HL T (1) 86-755-83298787
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

Typical Operating Circuits (continued)

£33V —o 433V
+ +
T Caypass n T Caypass %

28] 01, Ve 27 28] 1, Vee 27
onFE | o O _E | T e
T |y MAXIM T o1uF OWF T ul  MAXIM 18? :
1 MAX3237F N = 1 MAX3241F N )

C2+ V- C2+ V-

0.1uF & L o1uF 1 CF2 L Loy
T 3 T 0IuF T 2], TFour

ES
— g | TIN ~ — 14| TIN
2 » TIouT |5 > 14 TouT |9
.23 | T2N D T20UT |6 TTU/CMoS & w3 f 72N T20UT 110, LRs 937
INPUTS OUTPUTS
7
—>

Logic | _ 22| T3IN T30UT RS-232 _ 12 | T3IN T30UT | 11
INPUTS € ™ 13 OUTPUTS > >

— 21 | R10UTB <
19 ] T4IN ™ T40UT |10

i 20 | R20UTB
_ 17 7 T50UT |12 <

»- 5 >
~ 19 | R10UT < R1IN |4
—_ 16 | R10UTB i %5%}

_ 18 | RooUT
o1 | R1ouT - RN 8 o
j §i TTL/CMOS
it OUTPUTS

AI

A

17 ] R30UT R3IN | 6 RS-232

A

.|||-/\C/’}/\,< VAN A
5

25

LOGIC | <20} R20UT i R2IN 9A>|RN5F;5?28 - INPUTS
OUTPUTS 5kQ
_ 16 | R40UT = mN|7
18 | R30UT R3 R3IN |11 - <
- T kQ
= <15 Ro0UT S RNl
= MBAUD |15 §5kg
- SHON L 23 EN IO
GND L GND SHON |22

1
N

*(3 CAN BE RETURNED TO EITHER Vg OR GROUND.

B 4% 1 # # 886-3-5753170
Jik 45 7 B (i) 86-21-54151736
maxam | )i -I.ITJJ i J} " i 1 "—1 517 1_ 19
Ji: s ) HL (1) 86-755-83298787
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

Typical Operating Circuits (continued)

+

c
:I_: BYPASS )
1 P Vee Fi
C1 _[+ Vi MAT
AR N1 PR V2D 7 7 T3
- MAX3246E LN
e | % s Y
0lF T D1, TFotpr
oo B3| TIN T10UT JF6
_ B2 TaIn > ToouT |6 RS-282
% [ ( ouTPUTS
T3IN
02 > T30UT |06, |
~ 22 | riout RIIN | A4
S
<31 | R20uT = RaN | A5
<At | R3out < RIN A6 o (RS232
~ (INPUTS
5kQ
A2 | RaoUT S RAN|B6
A3 | RS0UT = RSN |C6
N =/
B3 | EN A
GND SHON |82

|Fs

*(3 CAN BE RETURNED TO EITHER Vg OR GROUND.

B 4% 5 # #} 886-3-5753170
JH: B ) (1 #8) 86-21-54151736
Ji 4% J7 WL (5 86-755-83298787

Http://www. 100y. com. tw
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

Selector Guide _ Ordering Information (continued)

NO. OF GUARANTEED PIN- PKG
PART privers/ |-OW-POWER | “n)ra RATE RART TEMP RANGE ppckaGE CODE
RECEIVERs | SHUTPOWN b
(bps) 16 Thin QFN-
MAX3222E 2/2 v 250k MAX3232ECTE  0°Cto +70°C EP** (5mmx  T1655-2
MAX3232E 2/2 — 250k 5mm)
N — MAX3232ECUE ~ 0°Cto +70°C 16 TSSOP +
(Normal) 5/3 v 250k MAX3232ECUP ~ 0°Cto +70°C 20 TSSOP —
Y R— MAX3232EEAE  -40°C to +85°C 16 SSOP D
(MegaBaud) 5/3 v ™ MAX3232EEWE ~ -40°C to +85°C 16 Wide SO —
NMAXG241E Py » p—y MAX3232EEPE _ 40°C10 +85°C 16 Plastio DIP_—
MAX3246E 3/5 v 250k 16 Thin QRN
MAX3232EETE  -40°C to +85°C EP** (5mmx  T1655-2
5mm)
Chip Information MAX3232EEUE  -40°C to +85°C 16 TSSOP N
TRANSISTOR COUNT: BT o rra s seor T
7 °C to +70° —
MAX3222E/MAX3232E: 1129 h
MAX3237E: 2110 MAX3237EEAI  -40°C to +85°C 28 SSOP N
' MAX3241ECAI  0°Cto +70°C 28 SSOP —
MAX3241E: 1335 MAX3241ECWI  0°Cto +70°C 28 Wide SO —
MAX3246E: 842 MAX3241ECUI  0°Cto +70°C 28 TSSOP NN
PROCESS: BICMOS MAX3241ECTJ 0°Cto +70°C  32ThinQFN  —
MAX3241EEAI  -40°C to +85°C 28 SSOP —
MAX3241EEWI  -40°C to +85°C 28 Wide SO~ —
MAX3241EEUl  -40°C to +85°C 28 TSSOP —
MAX3246ECBX-T  0°Cto +70°C 6x6 UCSP*  —
MAX3246EEBX-T -40°C to +85°C  6x 6 UCSP*  —

MAXIM

*Requires solder temperature profile described in the Absolute
Maximum Ratings section. UCSP Reliability is integrally linked
to the user’s assembly methods, circuit board material, and
environment. Refer to the UCSP Reliability Notice in the UCSP
Reliability section of this datasheet for more information.

B 4% 5 # # 886-3-5753170

JH: 4% F7 LT (i) 86-21-54151736

JUE 45l B (i HI) 86-755-83298787
Http:
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

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.)

. 2 EEE . b&
[$]0.10@c[A[B]
e
e 2X i I— L
(BESE s !
MARK]NS\\ ' [ajo oo L|__,_
- =
anA | o | T
[ —|- 3 %—1) X[E + = 520/2 l
ar ﬂ_ /,/ T~ — E2
[V o 4 |
\ b N
13
DETAIL A =
pEem_ 73] Ry
A g J i A
ND-D) X e
TOP VIEW BOTTOM VIEW
€ (3
(R IS GPTIONAL)
T jm]j T
DETALA L
o10] EH-—I\MIP—/I—HH
EVEN TERMINAL Q00 TERMINAL

SEATING PLANE
;

BRALLAS VI AKXV

L PACKAGE OUTLINE,
12,16, 20, 24, 28L THIN QFN, 4x4x0.8mm

-DRAWING NOT TO SCALE-

APPROVAL "TOCUMENT CONTROL NO. REV.
| 21-0139 | E |%

1. DMENSIONING & TOLERANCING CONFORM TO ASNE Y14.5M—1904,
2. AL DIMENSIONS ARE IN MILLMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE NDICATED. THE TERMINAL #1 IDENTFIER MAY BE EHER A MOLD OR MARKED FEATURE.

A DMENSION b APPLIES TO METALUZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSBLE IN A SYNNETRICAL FASHION.
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-3, T2444—4 AND T2844-1.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm

| COMMON_DIMENSIONS EXPOSED PAD VARIATIONS

PKG 18L 4x4 16L 4x4 0L 4x4 24L 4x4 B8L 4x4 PKG. 012 E2 %
REF. | MIN. [NOW | MaX. | NIN. [ NOM. [nax. | MIN. [NOM. T wax. | N T NON. [ max. [ Miv. [ oM. Twax.| | copes MIN. | NOW. | Max.| NIN. | NOM. | MaX |ALLOVED)|
A o070 [a73 | 080 [a70 [073 [ 020 | 0.70 [075 | 080 [ 070 [0.75 | 0.80 | 070|075 [ 080 | |[Ti244-3 | 195 | 210 | 225] 195 | 210 | 25| ves
Al 00 f002 | 005 | 00 |02 [003 | 00 [0.02 [ 005| 00 |0.02 | 005 | 00 | 002 | 003 | | Ti244-4 | 195 | 210 |225) 195 | 210 |225| NO
a2 020 REF 0.20 REF 020 REF 0.20 REF 020 REF T1644-3 | 195 | 210 |2.25]| 195 | 210 [255| vES
b 0285 [ 030 | 035 |02S | 030 ﬁﬁ 025 | 030 | 048 ﬁﬁ 015 | 020 | 0.8S Ti644-4 195 | 210 | 225 195 | 210 | 225 NO
D [390]400 [ 410390 400 [ 410 [ 390] 400 | 410 [390 | 400|410 [390 [ 400 [4s0 | |[72044-2 [195]at0[225] 195 | 210 |225] vEsS
€ [390]400 [ 410390 [400 [410 [ 390 400 [ 410 [390] 400 410 [390 400 [420 | |[72044-3 [195]at0[225] 195|210 [225] no
e 080 BSC. 065 BSC. 050 BSC. 050 BSC. 040 BSC. T2444-2 | 195 | 210 | 225] 195 | 210 [ 85| vES
k Joes|[- | - Jaes| - T - Joes[ - | - Joes| -] - Joees[ - ] - Te444-3 | 245| 260 263 245 260 | 263| VvES
L 045 [055 | 065045 [ 055 [ 0.65 | 045] 055 | 065 0.30 | 040 [ 0.50 [ 0.30 [ 040 [ 050 Teds4-4 | 245] 260|263| 245|260 263] NO
N 12 16 20 24 28 Tes44-1 | 250 | ae0|270[ 2s0] 2e0[e70] No
) 3 4 s 3 7

NE 3 4 s 6 7
[ VGGE WGGC WGGD-1 WGGD-2 VGGE

NOTES:

24L QFN THIN.EPS

B 4% 71 M # 886-3

JiE 4% ) (i) 86-21-54151736

Jk 4 1y HL - (3 4) 86-755-83298787
Http:

5753170

www. 100y. com. tw

12. WARPAGE SHALL NOT EXCEEND 0.10mm
LEAD CENTERLINES TO BE AT TRUE POSIMION AS DEFINED BY BASIC DMENSION “e”, +0.05.
14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

BRALLAS M AKXV

WL PACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm

~DRAWING NOT TO SCALE-

ATROVAL TOCUMDNT CONTRGL. WG V.
| 21-0139 | E |%
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

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.)

(%]
o
w
321 E
s, COMMON DIMENSIONS £
% [ MILLIMETERS INCHES S
G MIN. | MAX. | MIN. | MAX. ¥
G} Al — 1.10 043 S
A | o005 0.15 .002 .006 4
H A.| 085 | 095 | 033 | 037 C
o | 019 030 | 007 | 012
o | 0.09 025 | .007 | .00
c| 005 | 020 | .004 | .008
o | 005 014 | .004 | .006
D [SEE VARIATIONS [SEE VARIATIONS
TOP VIEW BOTTOM VIEW =T 3@ [ %50 [ 165 [ .77
e 0.65 BSC 086 BSC
H| 625 | 655 | 246 | .258
SEE DETAIL A—\ ¢ L] oso | o70 [ .020 [ .08
I— 4 b LN . N [SEE VARIATIONS |[SEE_VARIATIONS
[ N 0 o £} 0
e = mmrmn I = 3~ { <] 0° [ 6 [0 [ 8
\_o 0.10]c gf; N /
D—I % \_SEATING 54-‘
PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MD-153 | N MILLIMETERS INCHES
o MIN. | MAX. | MIN. | MAX.
025 l'_ —iba AB1_ [14|D | 490 | 510 | 193 | .20l
: PARTING { AB 160 | 4% | si0 | 193 | .20
BSC
LINE— Y ”'—A”NG\ | , AC 20| D | 640 | 660 | 252 | 260
‘‘‘‘ /4 | AD 24| D[ 770 | 790 | 303 | 311
L~ a ¢ AE 28| D | 960 | 980 | 378 | .386
T BASE METAL —{° |
DETAIL A LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.5mm PER SIDE
3. CONTROLLING DIMENSION' MILLIMETER
2. MEETS JEDEC DUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. N REFERS TO NUMBER OF LEADS -
THE LEAD TIPS MUST LIE WITHIN A SPEGIFIED ZONE, THIS TOLERANCE EIDM / VI/J‘I/ VI
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-1; THE DTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE TE
DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0066 G 1

B 4% 51 # #} 886-3-5753170
W4 B -3 86-21-54151736
JUE 4% 17 WL (391 86-755-83298787
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

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.)

4
I E | L
| COMMON %
DIMENSIONS PKG. | DEPOPULATED 3
%/ A | 0.62+0.05-0.08 CODE | SOLDER BALLS ]
%/; AL | 029+0.02 B36-1 | NONE
PIN 1 e 77X XXX X a2 | 0.33 REF. B36-2 | B3, B4, E3, E4
MARK AREA XXXXX b | #0.35003 B36-3 | B4, BS, C3, C4, CS, D3, D4, DS,
|7 XXXXX D S ET B4
PRODUCT
ARG — ] XX XXX Dl | 250 BASIC
E | 3.06+0.10
E1 | 250 BASIC
e | 0.50 BASIC
sD | 0.25 BASIC
TOP VIEW SE | 0.25 BASIC
. NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
SE 2. PRODUCT MARKING: NUMBER OF CHARACTERS
TN =7 AND LINES VARY PER PRODUCT.
FIO 0000 G
:|0 00000 L L
' A
1|0 00|00 G Sk G ACACACACAC AN
O00l00O[ |
c
gt SIDE VIEW
31O OO0 0 O__br
A 1O OO0 0 C¢
A | »,
- DALLAS /WI/AIXI1 2V
pINAl_/l 2 3 4 5 6 et pemarm
INDICATOR BOTTOM VIEW PACKAGE OUTLINE, 6x6 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0082 Rz

B 4% &1 # #} 886-3-5753170
W4 ) L (i) 86-21-54151736
J: 4% 7 WL (1) 86-755-83298787

MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E
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+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

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.)

E
w
INCHES MILLIMETERS 5
N B DIM| MIN | MAX | MIN | MAX 3
HHHH HHHEH A | 0093 | 0.104 | 235 | 265
A1 0.004 0.012 0.10 0.30
B 0.014 0.019 0.35 0.49
C 0.009 0.013 0.23 0.32
E H e 0.050 1.27
E 0.291 0.299 7.40 7.60
H 0.394 0.419 10.00 10.65
@) L 0.016 0.050 0.40 1.27
A\
H H H H H H H H—_ VARIATIONS:
-
INCHES MILLIMETERS
TOP VIEW DIM MIN MAX MIN MAX N |MS013
D 0.398 0.413 10.10 10.50 |16| AA
D 0.447 0.463 11.35 11.75 |18| AB
D 0.496 0.512 12.60 13.00 [20| AC
D 0.598 0.614 15.20 15.60 |24| AD
D D 0.697 0.713 17.70 18.10 |28| AE
'qliﬂj;lilj é;ljmj‘ A C—\
—~fel— —ll—s8 A1] ] L Onsw}
FRONT VIEW -
SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. S,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). IDRALLAS 41 AIXI/VI
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.0047).
4. CONTROLLING DIMENSION: MILLIMETERS.
5. MEETS JEDEC MS013. PACKAGE OUTLINE, .300" SOIC
6' N = NUMBER OF PINS' APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0042 B |

B 4% &1 # #} 886-3-5753170
W3R B~ 86-21-54151736
JE 4 b L (5 41) 86-755-83298787
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESD-Protected, Down to 10nA, 3.0V to 5.5V,
Up to 1Mbps, True RS-232 Transceivers

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.)

[

@

=i

NI=i= =/ i=i=iat]

SEE DETAIL A
be

_\ &

BOTTOM VIEW

i

Y

(7

A

-,

SIDE VIEW

0.25

19

DETAIL A

\_Q o.10c 425

Y \_SEATING

PLANE

BSC 1 PAET'\II{‘Gj:% WITH PLATING\ '

BASE METAL —1"

NOTES:

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm PER SIDE
3, CONTROLLING DIMENSION' MILLIMETER

4, MEETS JEDEC OUTLINE MO-153.

. 'N“ REFERS TO NUMBER OF LEADS
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE.

ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-]1 IN THE

DIRECTION INDICATED

—-DRAWING NOT TO SCALE-

Ay
N

7

|
v

e
c—

LEAD TIP DETAIL

SEE JEDEC VARIATIONS TABLE

THLS TOLERANCE

(%]
&
s COMMON _DIMENSIONS £
% [ MILLIMETERS INCHES g
L[ MIN. MAX., | MIN. MAX, <
A | — | 10 043 S
A | 005 0.15 .002 .006 al
A:| 085 | 095 | 033 | 037 7
b [ 019 030 | .007 012
b | 019 0.25 | .007 010
c [ 009 020 | .004 008
o | 003 014 | .004 006
D [SEE VARIATIONS [SEE VARIATIONS
E| 430 [ 450 [ 169 [ 177
e 0.65 BSC 026 BSC
H] 625 [ 655 | 246 [ 258
L[ oso [ o070 | .020 | .028
c N _[SEE VARIATIONS [SEE VARIATIONS
< < < >
. =£7 «[ 0° [ 8 0° [ 8
JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
MIN. [ MAX. | MIN. [ MAX
AB-1 | 14| D | 4.90 510 193 | 201
AB 16D | 490 510 193 .201
AC 20[ D [ 640 660 | 252 | .260
AD 24| D | 770 7.90 | 303 | .31
AE 28] D | 960 980 | 378 | .386
e
PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV.
21-0066 G| A

B 4% 4 # 4} 886-3-5753170

JiE 45 ) L1 Fitp) 86-21-54151736
JPE 4% 17 HLF-GEYI) 86-755-83298787
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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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