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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfF:E. &=E10nA, 3.0V~5.5V,
wmX1Mbps. BEDRS-2325>2—7%

ABSOLUTE MAXIMUM RATINGS

VCC O GND ..o -0.3V to +6V
V+ to GND (Note 1) -0.3Vto +7V
V-1to GND (Note 1) +0.3Vto -7V

Ve + IV-T(NOtE 1) +13V
Input Voltages

T_IN, EN, SHDN, MBAUD to GND ............ccoeonn. -0.3Vto +6V

RUINTO GND Lo, +25V
Output Voltages

T_OUTHI0GND ..o +13.2V

R_OUT, R_OUTB (MAX3237E/MAX3241E)...-0.3V to (Vcc + 0.3V)
Short-Circuit Duration, T_OUT to GND.............c...c..... Continuous
Continuous Power Dissipation (Ta = +70°C)

16-Pin SSOP (derate 7.14mW/°C above +70°C) .......... 571mW

16-Pin TSSOP (derate 9.4mW/°C above +70°C) ....... 754.7mW
16-Pin TQFN (derate 20.8mW/°C above +70°C) .....1666.7mW
16-Pin Wide SO (derate 9.52mW/°C above +70°C) .....762mW
18-Pin Wide SO (derate 9.52mW/°C above +70°C) .....762mW

18-Pin PDIP (derate 11.11mW/°C above +70°C).......... 889mW
20-Pin TQFN (derate 21.3mW/°C above +70°C) ........ 1702mW
20-Pin TSSOP (derate 10.9mW/°C above +70°C) ........ 879mW

20-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mwW
28-Pin SSOP (derate 9.52mW/°C above +70°C) .......... 762mW
28-Pin Wide SO (derate 12.50mW/°C above +70°C) ............. 1w
28-Pin TSSOP (derate 12.8mW/°C above +70°C) ...... 1026mwW
32-Pin TQFN (derate 33.3mW/°C above +70°C)........... 2666mwW
6 x 6 UCSP (derate 12.6mW/°C above +70°C)............. 1010mwW
Operating Temperature Ranges
MAX32_ _EC_ _ oo 0°C to +70°C
MAX32_ _EE_ o -40°C to +85°C
Storage Temperature Range ...........cccccevvvnn. -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoocvvviiiiiiirnnnnn. +300°C

Bump Reflow Temperature (Note 2)
INfrared, 15 ... oo
Vapor Phase, 20s

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 = 0.1pF, 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 +5V, Ta = +25°C)
MAX3222E, MAX3232E, 03 1
Supply Current SHDN = V¢, 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 \Y
o Vce = +3.3V 2.0
Input Logic High T_IN, EN, SHDN, MBAUD Vv
Vce = +5.0V 2.4
Transmitter Input Hysteresis 0.5 V
— MAX3222E, MAX3232E
T_IN, EN, SHDN ' ’ +0.01 +1
Input Leakage Current B MAX3241E, MAX3246E * * A
T_IN, SHDN, MBAUD MAX3237E (Note 5) 9 18
RECEIVER OUTPUTS
R_OUT (MAX3222E/MAX3237E/MAX3241E/
Output Leakage Current MAX3246E), EN = Vo, receivers disabled =005 =10 bA
louT = 1.6mA (MAX3222E/MAX3232E/MAX3241E/
Output-Voltage Low MAX3246E), ouT = 1.0mA (MAX3237E) 04 v
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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 louT = -1.0mA Vec- - Vee- v
0.6 0.1
RECEIVER INPUTS
Input Voltage Range -25 +25 vV
Vee = +3.3V 0.6 1.1
Input Threshold Low Ta = +25°C Vv
Vce = +5.0V 0.8 1.5
) Vce = +3.3V 15 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 3k to ground 5 454
(Note 6)
Output Resistance Vce = 0, transmitter output = +2V 300 50k Q
Output Short-Circuit Current +60 mA
Vcc =0or +3.0Vto +5.5V, Vout = £12V, transmitters
Output Leakage Current disabled (MAX3222F MAX3232E MAX3241E/MAX3246E) 25 HA
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
_ Human Body Model +15
I/I_ELNA’UFE)JN‘ R_OUT, EN, SHDN, MAX3237E |IEC 1000-4-2 Air-Gap Discharge 15 kV
|IEC 1000-4-2 Contact Discharge +8
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfFE. &=E10nA, 3.0V~5.5V,
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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) (Note 6) kbps
switching Ta = +25°C (MAX3246E) 250
t iver i ' 0.15
Receiver Propagation Delay PHL Receiver input to receiver output, us
tPLH 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 ltPHL - tpLHI| (Note 7) 100 ns
Receiver Skew ItPHL - tPLHI 50 ns
Vee = +3.3V, Ta = +25°C,
- . RL = 3kQ to 7kQ, measured CL = 150pF
Transition-Region Slew Rate from +3.0V 1o -3.0V or 3.0V 1o 1 1000pF 6 30 V/us
+3.0V, one transmitter switching
TIMING CHARACTERISTICS—MAX3237E
(Vce = +3Vto +5.5V, C1-C4 = 0.1pF, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
RL = 3kQ, CL = 1000pF, one transmitter switching, 250
MBAUD = GND
) Vce = +3.0V to +4.5V, RL = 3kQ, C| = 250pF,
M Data R 1 ki
aximum Data Rate one transmitter switching, MBAUD = Ve 000 bps
Vce = +4.5V to +5.5V, R = 3kQ, C = 1000pF, 1000
one transmitter switching, MBAUD = Vcc
. ) tPHL 0.15
Receiver Propagation Delay R_IN to R_OUT, C|_ = 150pF us
tPLH 0.15
Receiver Output Enable Time Normal operation 2.6 ys
Receiver Output Disable Time Normal operation 2.4 ys
ltPHL - tpLHI, MBAUD = GND
Transmitter Skew (Note 7) PHL” PLA 100 ns
ltpHL - tpLHI, MBAUD = Vo
Receiver Skew ItPHL - tPLHI 50 ns
Vce = +3.3V, CL = 150pF MBAUD = GND 6 30
. } RL = 3kQ to 7k, to 1000pF
Transition-Region Slew Rate +3.0V to -3.0V or MBAUD = Ve 24 150 | Vs
-3.0Vto +3.0V, CL = 150pF to 2500pF, a0
Ta=+25°C MBAUD = GND ¢

Note 3: MAX3222E/MAXB3232E/MAX3241E: C1-C4 = 0.1pF tested at +3.3V £10%; C1 = 0.047pF, C2, C3, C4 = 0.33pF tested at +5.0V
+10%. MAX3237E: C1-C4 = 0.1pF tested at +3.3V £5%, C1-C4 = 0.22uF tested at +3.3V +10%; C1 = 0.047uF, C2, C3, C4 =
0.33pF tested at +5.0V £10%. MAX3246E: C1-C4 = 0.22F 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: MAX3241EEUI is specified at Ta = +25°C.

Note 7: Transmitter skew is measured at the transmitter zero crosspoints.
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REEFRE

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

MAX3222E/MAX3232E MAX3222E/MAX3232E
TRANSMITTER OUTPUT VOLTAGE MAX3222E/MAX3232E OPERATING SUPPLY CURRENT
vs. LOAD CAPACITANCE SLEW RATE vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
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3 0 g ~ 3 /
o -1 = > 7 A =
& T 2 A 20K0ps
= 2 ” 2z I A ¥
2 3 4 — —TT 1 |
= 10
= 4 v
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*6 ‘ ‘ 0 L L L L L L L 0
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 CAPACITANCE (pF)
MAX3241E MAX3241E
TRANSMITTER OUTPUT VOLTAGE MAX3241E OPERATING SUPPLY CURRENT
vs. LOAD CAPACITANCE SLEW RATE vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
6 l = 14 g 60 ————— <
5 ! £ N £ 1 TRANSMITTER AT 250kbps g
s, Vours g 12 \\ g 50 |2 TRANSMITTERS AT 15.6kbps A
5 = N = sowps LT
=3 £ ’
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= 2 TRANSMITTERS AT 15.6kbps = N s 4 120kbps
S 1 = 8 IS w /
£ = ) : =
5 9 = N s 5 I
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= = [
= 2 P» 5 2 ] y
c% 3 4 %] 1
E
= - Yo 9 10
,5 I
-6 ‘ 0 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)
MAX3237E MAX3237E MAX3237E
TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE (MBAUD = GND) vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE (MBAUD = Vcg)
6 75 =
\ 6 < [ g
<0 Vour+ | 5 | = [hbes g
= = Vour+ g = 50 P~ =
&, | FOR DATARATES UP TO 250kbps = 4 g 3 2Mbps 1 5Mbas
©= 5 [ 1 TRANSMITTER AT 250kbps e 3 53 \ M
S 2 | 4TRANSMITTERS AT 15.6kbps 2 51— 5 25 |
5 1 | ALL TRANSMITTERS LOADED = FOR DATA RATES UP TO 250kbps . 1 TRANSMITTER AT FULL DATA RATE
= WITH 3kQ2 + 2 1 [T 1TRANSMITTER 250kbps S | 4 TRANSMITTERS AT 1/16 DATA RATE
=l 5 0 | 4 TRANSMITTERS 15.6kbps 3 ~3kQ2 + G LOAD, EACH OUTPUT
g - @ 4 |— ALLTRANSMITTERS LOADED 3
% D) E 5 WITH 3kQ + O, : 25
2 3 3 2 1.5Mbps
5 Vour- || s A4 TMbps
; 5 Vour-  —
6 4 I 75
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000
LOAD CAPACITANCE (pF) LOAD CAPACITANGE (pF) LOAD CAPACITANGE (pF)
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SLEW RATE (V/us)

100

N =2} (=)
S S S

TRANSMITTER SKEW (ns)

no
S

TRANSMITTER OUTPUT VOLTAGE (V)

MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

REEEREGEE)

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

S AdbdbNidoamwsoo

MAX3237E

SLEW RATE vs. LOAD CAPACITANCE

(MBAUD = GND)

(MBAUD = Vgg)
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2000
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0 500 1000 1500 2000 2500 3000
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o a1
s F
MAX3222E MAX3232E MAX3241E
SO/DIP/ B 1HeE
TaFN | SO |TSSOPY| ropy | SSOP/ | 20k |MAXSEITE) SOV | maXs2deE
DIP | SSOP 16E> | TSSOP TSSOP
TSSOP
* —oo=ram—an
19 | 1 1 — — — 13 23 | 22 B3 EN | 555 4 om—
BEYTSFr— IR T
1 2 2 16 1 2 28 o8 | 28 F3 ctv | 5520 v
20 | 3 3 15 2 3 27 07 | 27 Fi Ve | TU-IRZTICELOT
T | &lEhai5.5V
BEYTSFv—mRoT
2 4 4 1 3 4 25 o4 | 23 Fa o |BEZI T
REFv—IRTS
3 5 5 2 4 5 1 1 29 E1 Cor |ZUBIY RS
| REFr—URT
4 6 6 3 5 6 3 2 | 30 D1 co | BBTY s
| Fr—URyTIcEoT
5 7 7 4 6 7 4 3 | 31 c1 O g Sk
9 6 N
8 5 56 7, : | Fe Es, RS-232 k5223 v4
605 | 5 | 817 | fp | 74 |87 | Sy 10| 7 ne® | TouT | %
9 6 A4, A5,
714 | &l ote | O | 813 |96 | 8911 | 48 |15 A6é|36, RN | RS-232L-5—/\AH
6
13,
10 7 12 18,20 14, | ©2.B1, o
8,13 | ;5 | 10,15 1% 9,12 15 é1 © [ 15-19 15, A1A§2, R_OUT| TTL/CMOSL > —/ 4
17,18
17%.19%, | 12 | 10 .
1, 13, 19 ' © | B3 E2, TTL/CMOS k5S> 23 v s
10,11 1L | 1213 | 89 | 10,11 | 13 222,42*3, 13 11; .5 TIN | 55

*MAX3237ETIZINSDIHFICT I T4 TIET 4 — R/INY ZIERPRES N T DIeth. BRLLBWADIEREROISZETDHS
ENTEET,
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfFE. &=E10nA, 3.0V~5.5V,
wmX1Mbps. BEDRS-2325>2—7%

i FERAA(IR E)
% F
MAX3222E MAX3232E MAX3241E
SO/DIP/ B HegE
TQFN | SO/ [TSSOP/| rocy |'SSOP/ | 20 | MAXSZ3TE 8387 ! TaFn| MAX3246E
DIP | SSOP 16E> | TSSOP TSSOP
TSSOP
6 | 16 18 13 15 18 > 25 | 24 F5 GND [F5 K
+3.0V~+5.5VD
17 | 17 19 14 16 19 26 %6 | 26 Fo Voo | e
o o o . o | Y NI D UFIE
18 | 18| 20 14 20 | 21 B2 SN ES At
10 0, 16,53 B3 B BE L. MAX3246ED
912 | — [ 11a| — | — | K%l — | — |25 |SEE] ne Ba ZhoomuEcE
| g2 [P EEINTTH B FE e
MegaBaud®I{fl A1, BE
BEDISEIT. GNDIZIEH
— | = = — — — 15* — | = — MBAUD | LTL &0, fm%EL— b
% 1MbpslZ 9 DI85,
Veell#Em L T</2E 0,
. . . . . . 20, o JERERMEMEL 2 —/\H D
16 0 19,20 ROUTB | ZRETEL
TYRAR=ZARINY R,
| — | — |er | — — — — | — GND |LZZM—ZB/N K%
27 REICEBRMTIDA.
REFOFFICLTLES 0,
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+15kV ESDfF:E. &=E10nA, 3.0V~5.5V,

=] — ’Q RS
=EX1Mbps., EMDRS-232 5> —/Y
Vee L Vee k
01uF 1~ 0IuF ~
Vee Vee
F Cl+ Vs ]+ F Cl+ Vi ]+
Ct MAX3222F c3 o T MAX3222F €3
T o MAX3232E l G1- MAX3232E l
MAX3237E - MAX3237E -
L B e v o T e v
MAX3246E C4 C4
R S T T e MAX3246E T
g R {>O o g R {>¢ o
R_OUTO<} R R_IN R_OUTO<} R R_IN
e = | se = |
1000pF
GND % I(2500pF, MAX3237E only) GND ke ImpF

MINIMUM SLEW-RATE TEST CIRCUIT

MAXIMUM SLEW-RATE TEST CIRCUIT

®1. Z)b—L— hOF 2 MNEIES
g

FAPNFr—UKY TBEIAVN—S

MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246EMAEEIRIL. +3.0V~+5.5VDVcEEH
[CheDT+5.5V (T 5F v —IRT)E-5.5V (KRR
Fr =R T)DENEEEMIET D RENLT 1TV
Fr—IRVTTERENTNE T, Fr—IRVTIR
REHRE— RTEELZ T, HAOBEND.EVREDISS
FFv—IRTHAx—TIbEn, BHBEEHD.5V
EBADEFV—IURVTEITFAE—TILENET,
EF v —IRTE V+BEIOV-BREERT DI
72420307 0F(Cl CO)BLUEEBI VT Y
(C3. CAHzwBELELFT (K1),

RS-232F52R3XwH

FoUXZymIE, TTL/CMOSO Dy o LNV ZE+BV
DEIA/TIA-232ZFH L N)VICE#RT D, RExL-N)L
|\5\/Z L/_gta_o
MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246ED hZ R I v HId. D—XAKT—XT
H33kQDERET1000pFA'AIIDIHEE T, 250kbps
DTF—5L—hhMRIEEINTHY . PCEDBEY 7 b
o1 7(LapLink™EE)EDEBRENREFEEINTINET,
ESURIYFEWMINILTEHBDL > —/\PY I %
EXENT D ENFBETT .
MAX3222E/MAX3237E/MAX3241E/MAX3246EMD
NSRRI VHEEF FNNAZD vy NI UE—R

Maxim Integrated

(SHDN=GND)DIZ&E T« E—JILah. HAOL/NA
AE—F U REBICHEF SNFE T, MAX3222E/
MAX3232E/MAX3237E/MAX3241E/MAX3246E(3.
vy N UBICHNER K1 2VE CTEREIRIAET T,
MAX3222E/MAX3232E/MAX3241E/MAX3246ED
NSV YIANESTIVT Y THEAEHBA TLEE A
EARALBNANIIGNDE =V ecllBRm LT S0,
MAX3237ED b= 2 2 & ANIS400kQD T o F 1 7
ET7A4— RNV IEBREZHBATNDH. EFHLEN
ANIRBFEDEFETDIENTEZT,

MAX3237EMMegaBaud&h{E

KFUBRZYTZIVBEDOHIC. MAX3237EL3
MegaBaud&fEZfsx CL &9, MegaBaudgfEE— K
(MBAUD = Vo) TDMAX3237ED R TR 2w HId
+3.0V < Ve < +4.5VDIEE. 3kQD & & 250pFA*
WBHENDT—Z N —IXTIMbpsDTF—F L — %
REEL &9, 45V £ 10%EIEDIBEE. MAX3237ED
RSV ZIUHIEBkKQDERE 1000pFA' IS & (VD
J—2 M= T1MbpsDT—% L — NZHFRIEL X,

RS-232L-2—/N

Lo—/NI3. RS-232(E52CMOSO 2y AL
[CZH L F 9, MAX3222E/MAX3237E/MAX3241E/
MAX3246EDL 2 —/NI3. REX)—XF7— N %
BAZTCNET, LO—NENAAE—5 2 IREEIC
TDITIF. ENENTICEREILTL ST\ vy b
SOV, L—NETOT4TEEEETOT4T
IS DT ENFTBETT (R,
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfFE. &=E10nA, 3.0V~5.5V,
wmX1Mbps. BEDRS-2325>2—7%

Vee

;}I

PREVIOUS
Ve | PROTECTION RS-232
A DIODE
Rx
-
5k
UART
Tx {><%—>
GND SHDN = GND —|

I T

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

_ Ve
i
Tg LOGIC
tg| TRANSITION
DETECTOR
= = MAX3237E/MAX3241E
R10UTB
Ve | PROTECTION
A DIODE ; .
X R10UT
THREE-STATED
EN= Ve 5kQ
UART THIN = 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 RECEIVER ACTIVITY DURING SHUTDOWN WITH EN HIGH.

B2. UARTBRUA VT I =D vy NI T UBRIZEITD
RS-232DENEDEH. MAX3237E/MAX3241E (b) &3k
DS 2—/X @)D,

MAX3237E/MAX3241EDM#ABEA(R_OUTB)IE. EN
F /- IISHONDRREICBIR B BIZT O T4 7T, &
NICE DT, L= NBAICESE SN MmO T/ N1 AN
DIE/ XA 7 27 L TRing Indicator? 14— 3 IC
TINA ZEFRTDIENTREICLDODTNET, I,
Ty NI BTV OISR T2 X7 LATUART
BEDEDEERICTINT DIBEICHRETT(K2),

10

5V/div e e e SHON
o pR - o

Voo =33V LRI HoUT
C1-C4=0.1uF

A0us/div

M3. Sy MY U SDERBEISERA VED
hSU2IysHh
MAX3222E/MAX3237E/MAX3241E/
MAX3246ED vy O VE—F

vy NI E—R(SHDN = O—)Tl3d. BREEARN
TWARBICETLE 9, MAX3237TEDERERIL. I
TOL2—/NADLE5ERE(-0.3V < R_IN < +0.3V)
DEZT10NA yp)ICETFLE T, Y DU T
INAZDF v —IRTEATITHEY . VHIZVeell 7
WD vEh V-I3d5 2 RICTIVI D an, bS
VRIVIDOHEABETFaeE—TIEenEITUNIA
E—4522) HBICRTELDIC. vy NTTUH D
EBRICVDELRZIZ100us (typ) T, Y hFTDTV
E-RZFEBALAZNEEIE. SHDNZVcell#E#H: L T
<7f2& 0\, SHDNIZ. R_LOUT&/=I3R_OUTBICIZEE
"5z FHAMAX3237E/MAX3241E),

+15kVODESDRE

IARTOMaximE T /N1 2B, BRI CH
ICHETIHEIMNEICT T DHREDHIC. ESDRE
BEN AR FINTIVE T, MAX3222E/MAX3232E/
MAX3237E/MAX3241E/MAX3246EMD RS A /\HH
ELT—NABDIE, BERICTTDRENB(ESNT
WFET, MaximDI > Z7hH . +15kVOESDIZH L
TEBRBLICINSDIHFZRFRET DI-ODRHDIBE
ZRFELZ LI, ZOESDEEIZ. BEEE. vV b
oo, BLUEBEBRFTDITNTOIRETHIVESDIC
MxdZENTEZT, ESDOFELEE. mERS-232
HENSVTFERITHEULN DY, SVTFT Y TEERE
R DIHOICEBREF IICTDRENHDDICT LT,
MaximDE/N—2 3 E Sy F 7w 77 L CEIE & fitfit
LEd,

=512, MAX3237EDO > v 21/0iF £ +15kVD
ESDREZMATCI\ET, OV UI/OHFH+15kVET
REINT\BZET. MAX3237ElZT—%45—T Il
FIT)r— 3 VBB RET/INA ZIZKEDTNET,
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+15kV ESDfF:E. &=E10nA, 3.0V~5.5V,

BEX1Mbps. BEDRS-23252>—7%

1. MAX3222E/MAX3237E/MAX3241E/
MAX3246ED vy b O ELT

ESDRFEII. BRABHECHBEZITOIENTELT,
MAX3222E/MAX3232E/MAX3241E/MAX3246ED

A 2—T )L EIEHDEEES RS2 vy hELY—/NABDIE. UTORRE
> =
T oUTE FTCOREBEERFEELTNET,
SHDN | EN T OuT R_OUT (MAX3237E/ e E1—VURTFTAETINAEFEHLIEE+1DKY
MAX3241E) e |[EC 1000-4-2TCHRESNI-EMMEBEEZFER L
. [=PPa
0 o | . Zf:me Active Active S8kV
P e |[EC 1000-4-2TCHRESNI-EMMEBEEZFER L
0 y High High Active S5 +9kV (MAX3246EMDH)
impedance impedance . R N
, , , « IEC 1000-4-2CHESNITT7F vy TiEEER
1 0 Active Active Active N
; L7=155+1bkV
1 1 Active ) High Active
impedance
Re Rp
e 15009 Ip 100% Ir PEAK-TO-PEAK RINGING
a— 90% | —— (NOT DRAWN TO SCALE)
CHARGE-CURRENT- DISCHARGE f
LIMIT RESISTOR RESISTANCE AMPERES
HIGH- DEVICE- 36.8%
VOLTAGE Cs STORAGE UNDER-
DC 100pF CAPACITOR TEST 10% -
SOURCE = 0
0| 4 TIME —»
- — fpp ——>
CURRENT WAVEFORM
R4a. £ 1—V>RTESDEBEETIL R4b. £ 1=V VRT 14 EFILOERKEF
I A
100%f - qe oo b
Re Rp o
50MQ to 100MQ 3300 90% | -1
y —
CHARGE-CURRENT- DISCHARGE
LIMIT RESISTOR RESISTANCE S
=S V
HIGH- DEVICE-
VOLTAGE Cs STORAGE UNDER-
DC 150pF CAPACITOR | TEST
SOURCE =
10% f—

~Y

tr=0.7ns to Tns —»| [—
30ns

»
|

<
<%

l— 60ns ——p»f

H5a. IEC 1000-4-2 ESDEERET IV
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfF .

=E10nA, 3.0V~5.5V,

= — , & o
BX1T1Mbps, EMDRS-232 5 >>—/)
R2. WELLBDIRIDAVTFUYME
6 ]
Vce c1 C2, C3, C4 5 =
V) (WF) (WF) = | Biyama |
S Voo =3.0V £
MAX3222E/MAX3232E/MAX3241E = 3 |
301036 0.1 0.1 S 2y E
5 1 H Vours
45105.5 0.047 0.33 =
30t055 0.1 0.47 e
MAX3237E/MAX3246E S 2 | o y
3.0103.6 0.22 0.22 2 3 > our-
= 4 H — Vour-_3
3.15t0 3.6 0.1 0.1 : | —
451055 0.047 0.33 6
30t05.5 0.22 10 01 2 3 4 5 6 7 8 9 10
LOAD CURRENT PER TRANSMITTER (mA)
®6a. MAX3241ED h SV R 2y S DEHBEE h5 22
53 HF2BEFEEICHIdIAOIYY 3w H1DYY OEFEROBER
7IVUDEE Y
IEC 1000-4-2
Powsg:-;i“gpw Vce SUPPLY \ . \
VOLTAGE VOLTAGE COMPATIBILITY IEC 1000-4-2#818(3. T LIzt DESDEEH KU
W) ) ESDMAEENRE L THY, ICIKDNTIHIERLT
: : WEtthA. MAX3222E/MAX3232E/MAX3237E/
33 33 g&rg%a}ﬂemggh al MAX3241E/MAX3246E(Z. BMNDESDRELL R A
IWEBEHETIZIEC 1000-4-20LX)V4 (BE LRIV
Compatible with all BEY DB ERET T DEDITHIIBET,
5 5 TTL and CMOS
families Ea1—vV2URTFTAETFTIVEIEC 1000-4-2%FEHALT
c b with ACT ThniHBEOBOELENWE. IEC 1000-4-2FE 7)1
ompatible wi N S o
o CT OMOS o | PFHHEFUERANS V28, IEC 1000-4-20E—7
5 3.3 with AC, HC, or BANKELLBDENWDRTT, ZDRH. IEC
CD4000 CMOS 1000-4-2|A>CRHIEESN/-ESDEEIT. 21—
YURTAETIAFERLTHESNIZELY £ —HEH
MAX3237ETIZ. IXTOHOOD Y IBKXURS-232 KL EYF£9, ®bhalllEC 1000-4-2DE T IV %=,

I/OWFAE 1—VVRF A EFILVT+15KVE TRE
SNTNET,

ESDEHER SR+

ESDI4BEEIS. BRDFHICKELI T, ABROEY b
7y, BBROBER. BIOHABERN R N
ERMLAR—KMMIDNTIE. MaximE TEBWEHE
<rEE0Y

E1—-vURF14EFN

E1—vV2RTFTAETFTINERLalC, O—1 2 E—=5F 22X
IS L THEBELEBEICERSNDEREFZHK4bIC
RLET, ZOETIVIE. BHWDESDEXEZTHRE
SNE100pFO IV F U TR I N, ZNhY1.6kQ
DOEIEBEL CTHET /N1 XIMESINE T,

12

M5blZ+8kVMDIEC 1000-4-2L-~)L4 ESD#EfKE
HEBOBREFEERLET, TPy THERE T,
BELETO-—TEFNARICEESEET, B
MEETIE. 7O—TJICBEXEZMMYT DE1Ic7O—7
ETINARCEHELET,
vIUETFI
ESDDOV I VETFILTIE. 200pFDEBEI VT &
OQDMEBEEMZFERLTINTDIHmFZRAEBELE T,
FZOBEMIF. BHEROBIRWEHRITICHEODTHEET D
EMICERT AN XEITI1L— I\Tfé*tt%
BCRS-232ANBLOHNDAHTIIH L BIERFIC
IRTCDIHEFHNZDREEZVDEELET, u‘_h‘ot\
T NERDOBEIITEIZI/OR—MNIEDTYI Y
EFILOEBEEIBETFLE T,
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+15kV ESDfF:&.
wmXT1Mbps. BEMDRS-2325>2—7%

=M|10nA, 3.0V~5.5V,

= 26

28
o ] C1+ Voe Vs
T 24| C1-
1
o E % MAX3241E V-
T 2400
14| TN {>¢ T10UT
L
~ 3] T2N {>¢ T20UT
L
T 12 TN T30UT
Vee
_ 2 R10UTB/|
20 R20UTB<]
19 | R1OUT ﬂ R1IN
18 RonTﬂ 5kQ =R2IN
_ 17 RsOUTﬂ = R3IN
16 | RAOUT ﬂ = R4IN
15 | RsouT ﬂ K2 = ey
el Y -SHDN
GND

K6b. YO RZA/XDT X MEIE

PIVr—2a gk

AVFY0ER

BEEIEICE DT, C1~CA4ICERI 2T 00
BEIFICEECIIHY FHA. BEEMAE/ZT
\EREDODI T Y HMERATETY, 3.3VEIEDIZS
3&17 ‘)/Tfyﬂ;o 1pF0>:‘/%“‘/#7&)Z\§tL,ia“o

UDTE%":#ULEL/T<KE'§L\O %2 uT?_#SO)cJIU/J /8B
3EALBNTLES W, AT UHDEZ(IEEZIL
2EIODBRIEDZEICKDT. I RIYYHEAD
DY TILHEL L. HEBHELIMNMIETLET,
c2. C3. EBJIUC4LC’_D(,\—CLJ\ ClDEZZEETD
CERLKEBRESEDRZENTEZT, LAL. (1D
AVTFUOHICWTDCID)BENELE & #iF T DHIC.
ClzBAIHEBIIBEFIT. 19C2. C3. C4. KUV
CeypassPELIBASETSZEly,
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BERINDB/IMEQ IV T Y AFERT DIESEE. BE
ICE D> TOAVFUTDENBEICETFLAEN &R
LTL 2, FEELRESIE. KUKREBLFMED
AVFUHEFERLTLES N, VT UT0OEMES)
FIM(ESR) I, BEIFEET TEARL T, V+&EV-D
JwZIEBICEELET,

BETFHYTIVT

IFEAEDIRRTIE. Vech/ A /NZABELTO1uFD
AVFUHHEY T, BR/ A XBREET T 7r—
LAVDBER. Fr—IRYTIALFUYCIEAUE
DAVFUoHEFRALTLES 0, NA/NNZOAVFT Y
&, TEDRUICOEL ICEHEL TS ES 0,

R/2.TVTODENME

SRy HANIEF BN2.TVOEBRBET3.7TV
DEIA/TIA-562D LNV EEL &I,
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfF .

=E10nA, 3.0V~5.5V,

BEX1Mbps. BEDRS-232 5 2>—/¥

Y MO UHLDERBOMNSVRIVIEN
K3, 7Y MO E—RDBERTDEETD2DD
NSV ZIYIENERLET, 7OT 4 TICIEDRRIC,
2D MR I YIBAHDRFTDRS-232LN)L(—HA
DRZUVRIVIZADDNA A O)IIKEDEF
BRENTNET, BRI UHICIE. 3KQDET
H2600pF&EHINCERESNTINET, vy hTDTY
DODERIFIC. NI URAIYIHAL) F T
BEREEEZERI ZEIIHUEIEA, T RIVH
ISV-DAZEZIHHI-3.0VERBA=EEICDHRA F—TIb
INBDZEITFELTLES 0,

V'O RERENEES

MAX3241EIZ. REEEBETCEEL BN ST IV
N ANDMEBEIT DR DIERETSINTIVE T, Microsoft
YlLogitechlT EDA—H—DBEFTINTNDEE
VORATZ2VROBERZFERALTT A METNE L,
MAX3241EIET A RLIEIRTDI ) TPIVNY IR %
BIEICEKEI LT, ZNODBRBIVBENDEH%=
mrelLE U,

TIN ¢ 5V/div

T10UT t+ SV/div

RIOUT | | SVidiv

Viog = 3.3V, C1-C4 = 0.1uF

2us/div

B9. MAX3241EM250kbps TDIL—F/N\y U7 2 MER

T+
1uF
S
Vee
_,i_ C1+ vJr __IIC3
o MAX3222F
O mAxs2sE ;
o2 MAX3237E
o _li_ maxszaie VT,
T MAX3246E T
= out
>—4| So— =0T
R_OUT < J
- » <
Sk I1000pF
GND =
L
X7. )L—7/\y o572 MNalg
TN | 1 sy
o 4 5V/div
Mot oy
R10UT Wl Y swa
©C1-C4=01pF I ¢
2us/div

+5V
0 T_IN
+5V
0 7_0UT
5 5kQ + 250pF
Voo =33V
+V C1-C4=0.1pF R OUT
. _

400ns/div

B8. MAX3241EM120kbpsTDIL—TF/Ny U7 2 MER
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+15kV ESDfF:&.
wmXT1Mbps. BEMDRS-2325>2—7%

=M|10nA, 3.0V~5.5V,

K6ald. +3.0VCEGBEARZEBASIB/IEED NI X
IvIDHEHEEZRLTIVE T, K6bIC. MAX3241E
HERLUCIEENL YO AR ZRLE T,

SETF—L—Fh
MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246El13. R T—5Y L —bTHHVEND
RS-232D\/N STV R IVIHNDBEEHIFTLE T,
M7, bR IYYDIL—TINYOTFZ MNEIRAE
TLFET, 120kbpsTDIL—TINVITIMNERE
K8(Z. 250kbpsTHELTX MEKOICRLF T,
XK8TIld. 1000pF& MR L =RS-232D &7
WLT, IRTDIT 2RI YH%E120kbpsTEEFIC
EREN L CLVE T, ROTIE. E—D ISV RI VS E
250kbpsTEREIL THY . INTDIT VR IVHIC
DIVT1000pF&AWINICIERR L 1=RS-232L 2 —/\%
afEslThEY,

MAX3237El$. BA1MbpsDF—% L — hTRS-232
DERNNTVRIVIHNEETHD+5.0VEHITFL
9, 103, MBAUD = VccDIZEED 1 MbpsTD
W—TNYoTFZMEREZRLTIE T, K10TII.
IARTDIS VR I YHIZDNT250pF&AFNICIEH
L7eRS-232L v —nN&m&FHELTNE T,

Vs LUBvVOTy O LDEEER

MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E(d. ACTELUHCT CMOSZE Uk~ 74

x4, ERMEHRT—5

SVOU WO 7 I EBERA VYT T —AHETT,
HEZHEHNTELSHESEOFHFMICDONTII. R3IZSR
Lc<7zal,

UCSPOEFE

UCSPIZIB D/ Ny T —2 U ORRTH Y ¢ RERDEE,
HEEEHRTIINY T —CRREFEDMREZ RS
IBUNETREMEN B W) F 9, UCSPOEFEMIZ. 1—H D
IS CTHZE. BBREROME. SIOERREEAT IS
BELTCTIET, UCSP/NY T —2DERZEETY DR
I, =T INSORICDONTREICBHRET D
RENHIE T, BMESHEMPEEDMEREITEELT
DINRETOERRICEOTREDH., INODH
BERMETIDIEEIHY EFEA

UCSP/Xwor—DI2EDT. KWEBEEBELRERFEENLD
DO M ML R EEET T, UCSPIZEZEMNLZ¥H
BRICE>TI—HDT) Y FNEMIIKREIND =D
/\/’7 DEIBD )= RTL—AICEBDR ML XER
NELFZFEA. FHETEAOZEMEION T DEEN
M\%L:EU F9, R4, UCSPOEFEEICREE T B 1%RE
R TDEDICERLIEEABZRLET T, &
ELT. RICEBHINHERNRT LDIC. UCSPIZ
RENANLZADTTHERMDHDEENTEETT,
ZFOMOAET -5 BIOHBEIED, 7S r—3 >
J—=HK1891 D NN/ =D (WLP)EZD
ICAICELLLEHEHINTINE T,

FAILURES PER

TEST CONDITIONS DURATION SAMPLE SIZE
Ta =-35°C to +85°C, 150 cycles, 0/10,
Temperature Cyole 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
Ei'fgeh'Temperature Operating | ¢/ _ 45000 168 hours 0/45

Maxim Integrated
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfFE. &=E10nA, 3.0V~5.5V,
wmX1Mbps. BEDRS-2325>2—7%

EVEE
TOP VIEW
I o » . -
i 1] 8] sSlon &[] o] son e [1] 20] N o [1] 16] vec
o1+ 2] [17] Voo o1+ [ 2] o] vee  C1+[2] o] vee v 2] [15] 6nD
v [3] [16] a0 v 3] 6] oo Ve[ 3] 18] sn0 c1- [3] [14] 10Ut
c1- [4] [15] TiouT  ¢1- [ 4] [17] Tour  c1-[4] [17] Tout  co, [a]  maxsesze  [i3] i
co: [5| MAX3222E  [1a] RN co:[5] MAX3222E  [ig] mN  cas[5] MAXIE 6] RN co- [ [12] RiouT
c2- 6] 5] Rour c2- [ [15] riour  c2-[ 6] 1] RioUT V- 5] [11] T
v-[7] [12] T v-[7] [l ve. V[ [14] TIN 12007 [7] [10] Tom
T20UT [ 8] [11] 2N T20UT 8] [13] Tin - T20UT 8] [13] T2 o [ ] 9] roout
RaiN [ 9 10] Roout  Raw 9 2] N RN |9 12] R2OUT
|: :l |: :l |: :l SO/DIP/SSOP/TSSOP
R0UT [1g] 1] ne. NG [ao} [11] nC.
SO/DIP
TSSOP/SSOP TSSOP
° ° TOP VIEW . )
C2+ E EI Cl+ C2+ E EI Cl+ 2 L8 é 5+ = >8 2
anp [ 2] [27] v+ c2- [ 2] [27] v /@@5 %|§||§||E||§||§|O\
co- [ 3 [26] vee v- [ 3] [26] vee °
v-[4] [25] c1- Ri [ 4] [25] GD RIN [ 1] [24] 6o
TI0UT TIN Cl- RaN |2 ] [23] -

L] MAX3237E 2] on L) MAX3241E 2] o —
T20UT [ 6] [23] an - RN [ 6] 23] N RaIN |3 ] [22 ] &
13007 [ 7] [22] Tan Ra [ 7] [22] SHON RaN |4 ] [21] SHon

MAX3241E
RiIN [ 8] [21] R1our  RoIN [ 8] 1] RiouTB RSIN [ 5 ] (20| riouts
Rain [ 9] [20] RoouT  T10UT [ 9] [20] RoouTe Tiout [6 ] [79 | reouts
Ta0uT [10) [19] Tam T20UT [10) [19] R10UT T20uT [ 7] (78 | riout
RaIN [11] 18] R3ouT  T30UT [11] 18] RooUT T30UT [ 8] (7] Reout
T50UT [12] [17] 5N T3 [12] [17] R3our \Q 9,
i [13 [16] R1oUTB  T2N [13] [16] Raout EIRIEISIRIERIE
Sron [14 5] MBauD  T1 [14] [15] Rsour SEEfEg333¢
SSOP SSOP/SO/TSSOP TQFN
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+15kV ESDfF:E. &=E10nA, 3.0V~5.5V,
wmXT1Mbps. BEMDRS-2325>2—7%

S ==
EVEREM#EE)
TOP VIEW 5 =z 5 . = TOP VIEW g2 =z 3 =
T E E 2 F F E E E
TR ERTRTHEG
R L ] a3t o g
w|i | e oo .
U MAXS222E - Voo {141+ waxssee o L )ROUT
SN |18t | L 18 | Reour o A
- P vel15: P16 | RN
B eeose A L L BxeoseD L
wlar o PR T aour Cle]16; o “PAD___________ 15 |T20UT
ol i3l ial i) 11 120 i3l 14
5 5 & 8 = s & 8 =
TGFN TQFN
TOP VIEW
(BUMPS ON BOTTOM)
B2: SHDN
C2: R10UT °
D2 T3IN RAOUT RSOUT RIN  R2IN
E2: T2IN TN AN A SN A SN
B3 EN RBOUTCAT  (A2) (A3} (M) (AS) (A6 R3IN
E3: 1IN
BUMPS B4, B5, C3, 04
B5.03.C4 | poour (31} (B2} {B3) {8
C5,03,04.D5.£4, anp | T2OUT B B2 B B6, RaiN
E5 NOT POPULATED
G @
QRSN maxszge OO
c2 o1; (02 (D6} T30UT
o2 (B} (B2} (E3) {6} To0UT
wiFy (R () (F (B {Fe:TiOUT
Veo  Ct+  C-  GND
UCsP
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfFE. &=E10nA, 3.0V~5.5V,
wmX1Mbps. BEDRS-2325>2—7%

1REES)(E O] B
+3.3V +3.3V
I | 17 R | 16
Ceypass —~ Caypass T~
= o Vee 3 = lg Vee 9
o1+ i B C1el ' M e
0fuF T4y T o1uF 0luF T 3] Tor
] MAX3222E _— s MAX3232E 6 -
c2 - ]

0 |% L e F | L Y
0fuF T 6f0) T 01uF 0IF T 5) ., TF 01yF
LA Ll > T10UT |15 Rl Ll > T10UT | 14
TTL/CMOS RS-232 TTL/CMOS RS-232
INPUTS QUTPUTS INPUTS QUTPUTS
S i > T20UT | 8 L E > T20UT | 7
<J3] R10UT >/\ RINJ14 _ 12| riouT < RIN| 13
TTL/CMOS 5kQ RS-232 TTL/CMOS 5kQ RS-232
OUTPUTS INPUTS OUTPUTS INPUTS
10| Roout < —RaAN]9 9] reour < —RAN|8

e 5kQ %fm
- |18 =
GND SHON J—— GND
Ie T

*(3 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

SEE TABLE 2 FOR CAPACITOR SELECTION.
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+15kV ESDfF:E. &=E10nA, 3.0V~5.5V,
wmXT1Mbps. BEMDRS-2325>2—7%

3 ==
EEESERIE(IRE)
+3.3V +3.3V
+ +
T Caypass % T Crypass %
28| oy, Ve 27 28| oy, Ve 27
01uF L V+ ¥ C3* C1 [+ V+ __|103*
T2 L 01w 0TuF T 2] c1- T o
MAX3237E - MAX3241E =
1 4 1 3
01uF £ o T Lo C2_[ e b Y
T 3| C2- 1+ 0luF T 2] C2- EO.WF

_ T1IN o

, 24 3 TOUT |5 4] TN Tout |9 =

.23 | T2IN > T20UT |6 TT/eMOS & wt3 ] T2N T20UT 110, Ups 3o
INPUTS OUTPUTS

Logic | 22 | T3IN T30UT |7 RS-232 ~ 12| T3IN T30UT | 11

INPUTS € ™ 13 > 20UTPUTS > >
— 21 | R10UTB

19| TAN b T40UT | 10 T <

o 20 | RooUTB <
L > T50UT | 12 ‘

19 | R10UT RIN |4
— 16 | R10UTB 50
18 | ReOUT
21 | R10UT <R1 RIN |8 o
% TTL/CMOS

QUTPUTS

\
—

AI

A

17| R3ouT = RIN|6 _ [RS232
L0GIC | <20} R20UT fol e RN 9=>|RN5|;5§28 - ~ "INPUTS
OUTPUTS §5k 5k
Q
_ 16 | R4OUT = mN]7
<18} R30UT ml__ o R3NJIT - -
- - kQ
] 5kQ q §5
= <5 | Ro0UT T RSIN|8
= MBAUD |15 éskg
13 _ hl
sion Fe 23 | EN R
GND L GND SHDN

1
~
I
N
o

*(3 CAN BE RETURNED TO EITHER Vg OR GROUND.
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfFE. &=E10nA, 3.0V~5.5V,

BEX1Mbps. BEDRS-232 5 2>—/¥

3 ==
EEENELR(REE)
+3.3V
e
r_l: BYPASS B
" 1 eh Vee L
+ +
0.1uF F4 £ 3"
C__Floy Toiwr
. MAX3246F o1 =
5 |® Ll ey
01uF T D) Lot
o B3| TN > TIOUT | F6
TT/eMoS ) E2| T2IN > T20UT | E6 RS-232
INPUTS ) ™ ( oUTPUTS
02 T3IN > T30UT | D6 )
~ _¢c2 | r10UT RIN A4 _ N
§5k9
1 | R2OUT = R2AN|A5 _
TTL/CMOS ) A1 | R3OUT = R3INJA6  (RS-232
QUTPUTS ) — (INPUTS
5kQ
A2 | R4OUT = R4IN|B6
<13 | RS0UT — ReIN]Ce
A -/
ém
B3 |EN =
GND SHON |82
IE
*(3 CAN BE RETURNED TO EITHER Ve OR GROUND.
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+15kV ESDfF:E. s=E10nA, 3.0V~5.5V,
wmXT1Mbps. BEMDRS-2325>2—7%

EIRAA K
NO. OF GUARANTEED
PART DRIVERS/ LSC:_IWUTP; Ov\\;VEI\T DATA RATE

RECEIVERS (bps)
MAX3222E 2/2 (%4 250k
MAX3232E 2/2 — 250k
MAX3237E 5/3 v 250k
(Normal)
MAX3237E
(MegaBaud) 53 ™
MAX3241E 3/5 4 250k
MAX3246E 3/5 v 250k
Fv TIEH

TRANSISTOR COUNT:
MAX3222E/MAX3232E: 1129
MAX3237E: 2110

MAX3241E:

1335

MAX3246E: 842
PROCESS: BICMOS

Maxim Integrated

BEMEE)
PART TEMP RANGE gTC-KAGE (F;gGDE
16 Thin QFN-
MAX3232ECTE 0°C to +70°C  EP** (5bmm x T1655-2
5mm)
MAX3232ECUE 0°C to +70°C 16 TSSOP —
MAX3232ECUP 0°C to +70°C 20 TSSOP —
MAXB232EEAE  -40°C to +85°C 16 SSOP —
MAX3232EEWE ~ -40°C to +85°C 16 Wide SO —
MAX3232EEPE  -40°C to +85°C 16 Plastic DIP  —
16 Thin QFN-
MAX3232EETE -40°C to +85°C  EP** (5mm x T1655-2
5mm)
MAXB232EEUE  -40°C to +85°C 16 TSSOP —
MAX3232EEUP  -40°C to +85°C 20 TSSOP —
MAX3237ECAI 0°C to +70°C 28 SSOP —
MAX3237EEAI -40°C to +85°C 28 SSOP —
MAX3241ECAI 0°C to +70°C 28 SSOP —
MAX3241ECWI 0°C to +70°C 28 Wide SO —
MAX3241ECUI 0°C to +70°C 28 TSSOP —
MAX3241ECTJ 0°C to +70°C 32 Thin QFN —
MAX3241EEAI -40°C to +85°C 28 SSOP —
MAX3241EEWI -40°C to +85°C 28 Wide SO —
MAX3241EEUI -40°C to +85°C 28 TSSOP —
MAX3246ECBX-T  0°Cto +70°C 6 x 6 UCSP' —
MAX3246EEBX-T -40°C to +85°C 6 x 6 UCSP' —

fTAbsolute Maximum Ratings (€338 KE8)| DIEICEE S
NEEMBE/O7 7ML EREBEELET, UCSPOEREMIL.
I—HOMITHZE. BREROME. BLUBEEART RIS
BELTWET, FMICcDONTIE. 2OTF—F2— D
[UCSPOO{EFEM] DIEICEEE S TV DUCSPDIEREM 1B &

SRLTLES 0N,

“EP = T ZR—=ZR/%y R
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfFE. &=E10nA, 3.0V~5.5V,
wmX1Mbps. BEDRS-2325>2—7%

NYr—=3

(DT = 2— MIBEHNTIND/ YT — IR,

japan.maxim-ic.com/packages = ZSBT =\, )

BHRASRBMENTNDEIIRY FEA. BHD/ Y T— BRI,

@
D2 A L
D ¢ — | BEREERE <
— p/p—] el — pese E
| |
MARKING ~_ i I ) | g o UiU an LL|I:,_|_ g
YN Y Y — B ——
| l - | ] E2/2
. E /ANE-D X [€] —————+—————E——LQ E2
\q //’ \\ ! =
‘\ = ) I £ 9
_/ T {00 \:N\
123 3211 PIN # 1 LD,
PIN # 1 |'L'| DETALL A [—er2 0.35x45°
1D, / [e] = ’1 A
A TOP_VIEW ND-1) X[2]
BOTTOM VIEW
€
(R IS OPTIONAL)
L j\
SEATING A T —| @& |— " TERMINAL TIP
PLANE | [Z7ToxoTe EVEN TERMINAL
—I——L A [Boselc] A
Pl
Al A2
SIDE_VIEW E
PACKAGE DOUTLINE,
16,20,28,32,40L THIN QFN, 5x5x0.75mm
(APPROVAL [DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0140 M A
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+15kV ESDfF:E. &=E10nA, 3.0V~5.5V,
wmXT1Mbps. BEMDRS-2325>2—7%

NIT—2(RE)
(ZDF—5o— MBBENT D/ W 7 —SfHifid. BN RBMENTINS EFRY S A. BIO/ V7 —INEHIE

japan.maxim-ic.com/packages = ZSBT =, )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L 5x5 | 20L 5x5 28L  5x5 32L 5x5 | 40 5x5 PKG D2 E2
[SYMBOL | MIN. [NOM.[MAX.] MIN. [NOM.[MAX.| MIN.[NOM [ MAX. [ MIN. [NOM. [MAX.| MIN. [NOM. [MAX. CODES MIN. |NOM. | MAX. | MIN. | NOM. | MAX.
A__ lo70]0.75/0.80|0.70|0.75| 0.80{0.70 [0.75 [ 0.80 | 0.70 | 0.75] 0.80] 0.70 0.75] 0.80 T1655-2 | 300 | 310 | 320 | 300 | 310 | 320
Al 0 Joo2loos| o |oo2[oos| o [0o2{oos| 0 |oo2]005]| 0 |002]005 Ties5—3 | 300 | 310 | 3.20 | 300 | 310 | 3.20
A2 0.20 REF, 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. Ti655-4 | 219 | 229 239| 219 | 2.29| 2.39
b 0.25]0.30 | 0.35]0.250.30 | 0.35/0.20 | 0.25| 0.30 | 0.20 | 0.25] 0.30 | 0.15 | 0.20 | 0.25 T165N-1 200 | 310 | 320 300 | 310 | 3.20
D 4,90]5.00 | 5.10| 4.90]5.00 | 5.10 |4.90 | 5.00 | 5.10 | 4.90| 5.00 | S.10 | 4.90 | 5.00 | 5.10
E 4.905.00 | 5.10 [ 4.90] 5,00 | 510 | 4.90[5.00 | 510 [ 4.90] 5.00 [ 510 [4.90 [ 5:00 [ 5.10 J2055-3 | 300 ] 310 | 3201 300 | 310 | 320
e 0.80 BSC. 0.65 BSC. 050 BSC. 050 BSC. 0,40 BSC. T2055-4 | 3.00 | 340 | 3.20 | 300 | 310 | 3.20
K 02s| - - loes| - - loes| - - loes| - - loos| - - T20S5-5 315 | 325( 3.35| 315 | 3.25| 3.35
L 0.30 | 0.40 | 0.50 0.45] 0.55] 0.65]0.45 |0.55 | 0.65 | 0.30 0.40'0.50 0.30 0.40'0.50 T20SSMN-5| 315 | 325| 3.35] 315 | 325 3.35
N 16 20 28 32 40 T2855-3 315 | 325| 3.35| 3.15 | 3.25| 3.35
ND 4 5 7 8 10 Tegs5-4 | 260 | 270 | 280 | 260 | 2.70 | 2.80
NE 4 S 7 8 10 T2855-5 2,60 | 270 | 280 | 2.60 | 2.70 | 2.80
JEDEC WHHB WHHC WHHD-1 WHHD-2 | —--—- T2855-6 | 345 [ 325] 3.35[ 345 | 3.25] 3.35
T2855-7 260 | 270 | 280 | 260 | 2.70 | 2.80
NOTES! T2855-8 315 | 325 3.35| 3.15 | 3.25| 3.35
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T2855N-1 | 345 | 385] 3.35] 3.5 | 385 | 3.35
2, ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255-3 [ 3.00 | 310 | 320 | 300 | 3.0 | 3.20
3, N IS THE TOTAL NUMBER OF TERMINALS. T3255-4 | 3.00 | 310 | 3.20 | 3.00 | 3.0 | 3.20
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL 13255M-4 | 3.00 | 310 | 3.20  3.00 | 3.0 [ 3.20
CONFORM TO JESD 95-1 SPP-012, DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255-5 | 3.00 [ 3.0 | 320 | 3.00 | 340 | 320
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED, THE TERMINAL #1 T3255N-1 | 3.00 | 3.10 | 3.20 | 3.00 | 3.10 | 3.20
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE. T4055-1 | 3.40 | 3.50 | 3.60 | 3.40 | 3.50 | 3.60
/A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN T4055-2 | 3.40 | 350 | 3.60 | 3.40 | 3.50 | 3.60
A\ ﬂﬁﬁ'ﬁ SSDRE?SRH:DFTREE ;Es:é:AIEFTITZRMINALS ON EACH D AND E SIDE RESPECTIVELY T409ONTL | 34D | 3501 9601340 | 350 | 360
) T40SSMN-1 | 3.40 | 3.50 | 3.60 | 3.40 | 3.50 | 3.60
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3, T2855-6, T4055-1 AND T4055-2.
D\ WARPAGE SHALL NOT EXCEED 010 mm.
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
ﬁ NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, +0.05. e
14, ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND POFREE (+) PKG. CODES. PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, Sx5x0.75mm
[APPROVAL [DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE- 21-0140 M A
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfFE. &=E10nA, 3.0V~5.5V,
wmX1Mbps. BEDRS-2325>2—7%

NYT—2 (RE)

(COFT—=F—MIBEHINTND/NY =K. BRARMENTNDEIERY A, BFD/ YT — BRI,
japan.maxim-ic.com/packages %> ZSB T X\, )

COMMON DIMENSIONS
MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
— 110 043

0.05 0.15 .002 006
0.85 0.95 .033 037

wos~ [LLINIATT  DOLODNOLD
AAAA

3
5
i
A
Ar
Az
@ = b
“ L by 0.19 0.25 .007 .010
c 0.09 0.20 .004 .008
MTITITLL TOOOOTD] wdla e er i
D
E
e
H
L
N
«©
bob|

TSSOP4.40mm.EPS

TOP VIEW BOTTOM VIEW BENT_LEAD DETAL SEE_VARIATIONS [SEE_VARIATIONS
I E—— 430 | 450 [ 169 [ 177

0.65 BSC 026 BSC
625 | 655 | 246 | 258
050 | o070 | .020 [ .028
i = SEE_VARIATIONS [SEE_VARIATIONS

I—
it (It 13 I = ! 0 [ 8 [0 [ &

\_o o.10[c] A N 7 | 010 MAX
n—-l " \_SEATING E

PLANE

SEE DETAIL A

e

SIDE VIEW END VIEW VARIATIONS
JEDEC PKG,  |MILLIMETERS| INCHES
b— MO-153 | N CODES ["MIN, | MAX. | MIN. | MAX.
025 bl AB-1 [14[ D[Ut4-1; [ 490 [ s10 [193 | .201
BSC WITH PLATING Ut4-2
¢ | AB 16| D|Ute-; | 490 | 510 | 193 | .201
— | ule-2
P cl ¢ AC 20| D |U20-2; | 6.40 | 660 |.252 | 260
BASE METAL —{! ] HagMz2
LEAD TIP DETAIL AD 24| D | U24-1 770 | 7.90 |.303 [ .311
NOTES AE 28| D |uas-1; | 960 | 9.80 |.378 | .386
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH u2s-2;
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 01Smm PER SIDE U28-3
3. CONTROLLING DIMENSION: MILLIMETER
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
S. “N* REFERS TO NUMBER OF LEADS
A\ LEAD COPLANARITY 0.0 MM MAX.
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY -
8. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY :
A\ BENT LEAD 010 MM MAX. PACKAGE DOUTLINE,
10, ALL DIMENSIONS APPLY TO BOTH LEADED (-> AND PBFREE (+> PKG. CODES. TSSOP 4.40mm BODY
(APPROVAL [DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0066 J A
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+15kV ESDfF:E. s=E10nA, 3.0V~5.5V,
wmXT1Mbps. BEMDRS-2325>2—7%

NYTr—S (1HRE)
(COFT—=F—MIBEHINTND/NY =K. BRARMENTNDEIERY A, BFD/ YT — BRI,
japan.maxim-ic.com/packages %> ZSB T X\, )

[%]
I E 1 &
o
| COMMON &
DIMENSIONS PKG. | DEPOPULATED =
& | 0.62+0.05-0.08 CODE | SOLDER BALLS 3
Al | 0.29+0.02 B36-1 | NONE
PIN 1 a2 | 0.33 REF. B36-2 | B3, B4, E3, E4
MARK AREA XXXXX b | #0.35£0,03 B36-3 g:, gg C3, c4, CS5, D3, D4, DS,
/ XX XXX D D | 3.06%0.10 ’
PRDDUCT_/ XXXXX pt | 250 BASIC B36-4 | C3, C4, D3, D4
MARKING t | 206010
E1 | 250 BASIC
e | 050 BASIC
sD | 025 BASIC
TOP_ VIEW SE | 0.25 BASIC
£ NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
SE 2. PRODUCT MARKING: NUMBER OF CHARACTERS
e AND LINES VARY PER PRODUCT.
OO6
FIO O Oi C
|
el OO0 0000 o —L
! A 1
1|0 O 0|0 O Ot —A U UUUT
e — F— e — ] fn
c OO O0I0OOO
| s SIDE _VIEW
31O O OiO O O__?
410 OO0 0O C
T
PNat /1 2 3 4 5 6
TITLE:
INDICATOR BOTTOM VIEW PACKAGE OUTLINE, 6x6 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE— 21-0082 K | A
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfFE. &=E10nA, 3.0V~5.5V,
wmX1Mbps. BEDRS-2325>2—7%

NYTr—S (1HE)

(COFT—=F—MIBEHINTND/NY =K. BRARMENTNDEIERY A, BFD/ YT — BRI,
japan.maxim-ic.com/packages %> ZSB T X\, )

wn
o]
INCHES MILLIMETERS 3
N - DIM| MIN | MAX | MIN | MAX 3
HHHH HHHEH A | 0093 | 0104 | 2.35 | 265
A1 | 0.004 | 0012 | 010 | 030
B | 0014 | 0.019 | 035 | 049
C | 0009 | 0.013 | 023 | 032
£ e 0.050 127
E | 0291 | 0299 | 7.40 | 7.60
H | 0.394 | 0419 | 10.00 | 10.65
0 L | 0016 | 0.050 | 040 | 127
\ \
? BEH BEHH_ 1t VARIATIONS:
INCHES MILLIMETERS
TOP VIEW DIM| MIN | MAX | MIN | MAX | N |MS013
D | 0398 | 0413 | 10.10 | 1050 |16| AA
D | 0447 | 0463 | 11.35 | 11.75 |18| AB
D | 049 | 0512 | 12.60 | 13.00 |20| AC
D | 0598 | 0614 | 1520 | 1560 |24| AD
b D | 0697 | 0.713 | 17.70 | 1810 |28| AE

J
[ A W S W
—~fet— —ll—s Aj— 00«800

FRONT VIEW _" L_ L

SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”).

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.0047). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. e
5
6

. MEETS JEDEC MSO013. PACKAGE OUTLINE, .300" SOIC
. N = NUMBER OF PINS.

APPROVAL DOCUMENT CONTROL NO.

21-0042

REV.

B |/
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+15kV ESDfF:E. &=E10nA, 3.0V~5.5V,
wmXT1Mbps. BEMDRS-2325>2—7%

NYT—2 (8RE)
(COFT—=F—MIBEHINTND/NY =K. BRARMENTNDEIERY A, BFD/ YT — BRI,
japan.maxim-ic.com/packages %> ZSB T X\, )

ML e

DIM| MIN | MAX MIN MAX INCHES MILLIMETERS

A | 0.068 |0.078 | 1.73 | 1.99 MIN [ MAX | MIN | MAX | N
‘|‘ A1 0.002 | 0.008 | 0.05| 0.21 0.239 | 0.249 | 6.07 | 6.33 | 14L
B | 0010 [0.015 | 025 | 0.38 0.239 | 0.249 [ 6.07 | 6.33 [16L

0.004 [0.008 | 0.09 | 0.20 0278 | 0289 | 7.07 | 7.33 | 20L
SEE VARIATIONS 0.317 | 0.328 | 8.07 | 8.33 |24aL
5205 Too12 T 520 | 538 0.397 | 0.407 [ 10.07 [10.33 | 28L

C
D
E
e 0.0256 BSC 0.65 BSC
H
L
a

SSOP.EPS

O |0 |O0|O|O

0.301 | 0.311 | 7.65 7.90
0.025 | 0.037 | 0.63 0.95
Qe 8eo Qe 8eo

T om_
) —h

l | R
EASe o p A A A e L

I D

— 1T
I

NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006").

PROPRIETARY INFORMATION

3. CONTROLLING DIMENSION: MILLIMETERS. TITE
4. MEETS JEDEC MO150. PACKAGE OUTLINE, SSOP, 5.3 MM
5. LEADS TO BE COPLANAR WITHIN 0.10 MM. RPPROVAL SOCUMENT CONTROL NG REV

/i

21-0056 C
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDfF:E. &=E10nA, 3.0V~5.5V,
wmX1Mbps. BEDRS-2325>2—7%

NYT—2 (RE)

(CDOT—2—MIBEINTND/ N T —IHKIE. RHEARBENTHDEIFRY ZEA. RO/ VYT — BRI,
japan.maxim-ic.com/packages & ZS BT (), )

PDIPN.EPS

£
D ‘ ~—FE1—
A A‘e )] J
Fﬁl l i A3 ; '
L Al i \7:,'/, 0°-15- '\é
—~le — —l|~p1 ‘ C
——eA——
eB
INCHES _ [MILLIMETERS INCHES _ [MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N il
Al-—- (0180 | —— [4.572] [D[0.348]0.390] 8.84] 9.1 |8 |AB
AL[0.015 [-——— 1038 | -—- | [D]0.735]0.765|18.67 |19.43 |14 |AC
A2[0.125 [0.175 [318 |4.45 | [D[0.745]0.765]18.92 |19.43 |16 |AA
A3[0.055 [0.080 [L40_[2.03 | [D[0.885]0.915 |22.48|23.0418 |AD
B [0.015 [0.022 [0.381 [0.56 | [D[L015 |1.045 |25.78]26.54|20 |AE
B1[0.045 [0.065 [L14 [1.65 | [D[L14 |1.265 |28.96|32.13 [24|AF
C [0.008 [0.014 [0.2__[0.355] [D]1.360 |1.380 |34.54]35.05|28]%5
D1]0.005 [0.080 [0.13_[2.03
E [0.300 [0.3257.62 [8.26 | NOTES
£1]0.24010.310 |6.10 17.87 . WOLD FLASH DR PRUTRUSIONG NOT

TO EXCEED .1Smm ¢006">

1
2,

e | 0.100 BSC. | 2.54 BSC.

A 0000 BSC| 700 BSC| % SRR HESR e
S
6.

eB| 0.400 BSC. | 1016 BSC. IN ABOVE TABLE

. SIMILIAR TO JEDEC MO-0S8AB
L [0.115 [0.150 |2.921]3.81 C N T NOMBER DF PINS

@CKAGE FAMILY DUTLINE: PDIP .30[]'} 21-0043 D
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