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ABSOLUTE MAXIMUM RATINGS

VCCIOGND ... -0.3V to +6V
V+ 10 GND (Note 1) ..o -0.3Vto +7V
V-10 GND (Note 1) .oviiiiiiiiic +0.3Vto -7V
Vet 4 IV=EINOTE 1) +13V

Input Voltages

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

RUINTO GND ..o +25V
Output Voltages

T_OUTHI0 GND ...t +13.2V

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

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

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).......... 889mwW

20-Pin TQFN (derate 21.3mW/°C above +70°C) ........ 1702mwW
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)............. TW
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
MAXB2_ _EC_ o 0°C to +70°C
MAXB2_ _EE_ oot -40°C to +85°C
Storage Temperature Range ............cccceeven, -65°C to +150°C
Lead Temperature (soldering, 10S) .....ccccceoviiiiiiriinne. +300°C
Soldering Temperature (reflow) .........c.ccocceiviiiiiiiiiic, +260°C
Bump Reflow Temperature (Note 2)
Infrared, 15S ... oo +200°C
Vapor Phase, 20S........cocoviiiiiiiiieii 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 = +3V to +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 A
Shutdown Supply Current — Y
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 2= * v
Vce = +5.0V 2.4
Transmitter Input Hysteresis 0.5 \
—— MAX3222E, MAX3232E
T_IN, EN, SHDN ’ ’ +0.01 +1
Input Leakage Current - MAX3241E, MAX3246E * * pA
T_IN, SHDN, MBAUD MAX3237E (Note 5) 9 18
2 W AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3V to +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
RECEIVER OUTPUTS
R_OUT (MAX3222E/MAX3237E/MAX3241E/
Output Leakage Current MAX3246E), EN = Vo, receivers disabled £0.05 =10 WA
lout = 1.6mA (MAX3222E/MAX3232E/MAX3241E/
Output-Voltage Low MAX3246E), IouT = 1.0mA (MAX3237E) 0.4 v
Output-Voltage High loUT = -1.0mA Voc- - Voe- v
0.6 0.1
RECEIVER INPUTS
Input Voltage Range -25 +25 \
Vce = +3.3V 0.6 1.1
Input Threshold Low Tp = +25°C -y v
Vce = +5.0V 0.8 1.5
. Vce = +3.3V 1.5 2.4
Input Threshold High Ta = +25°C \
Vee = +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 +5.4 v
(Note 6)
Output Resistance Vce = 0V, transmitter output = +2V 300 50k Q
Output Short-Circuit Current +60 mA
Vee = 0V or +3.0V to +5.5V, Vout = £12V, transmitters
Output Leakage Current disabled (MAX3222F/MAX3232E/MAX3241E/MAX3246E) 25 1 WA
MOUSE DRIVABILITY (MAX3241E)
T1IN = T2IN = GND, T3IN = Vcc, T30UT loaded with
Transmitter Output Voltage 3kQ to GND, T10OUT 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 +
I/I_él\,i\‘URD_INY R_OUT, EN, SHDN, MAX3237E IEC 1000-4-2 Air-Gap Discharge +15 kV
IEC 1000-4-2 Contact Discharge +8

MAXIMN 3
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TIMING CHARACTERISTICS—MAX3222E/MAX3232E/MAX3241E/MAX3246E

(Vcc = +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
. . tPHL Receiver input to receiver output 0.15
Receiver Propagation Dela ' S
pag Y tply | CL= 150pF 0.15 v
Receiver Output Enable Time Normal operation (except MAX3232E) 200 ns
Receiver Output Disable Time Normal operation (except MAX3232E) 200 ns
Transmitter Skew [tPHL - tPLHI| (Note 7) 100 ns
Receiver Skew [tPHL - tPLHI 50 ns
Vee = +3.3V, Ta = +25°C,
- ) RL = 3kQ to 7kQ, measured CL = 150pF
Transition-Region Slew Rate from +30Vto -30Vor-30Vto | to 1000pF |  ° 30| Vs
+3.0V, one transmitter switching

TIMING CHARACTERISTICS—MAX3237E

(Vce = 43V to +5.5V, C1-C4 = 0.1pF, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

MBAUD = GND

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 Rat 1000 kb
aximum Lata hate one transmitter switching, MBAUD = Vcc ps
Vce = +4.5V to +5.5V, RL = 3kQ, CL = 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 us

Receiver Output Disable Time Normal operation 2.4 us
It - tpLHl, MBAUD = GND

Transmitter Skew (Note 7) PHL - PLA 100 ns
ltPHL - tpLHI, MBAUD = Ve

Receiver Skew [tPHL - tPLHI 50 ns
Vee = +3.3V, CL = 150pF MBAUD = GND 6 30

- . R|_ = 3kQ to 7kQ, to 1000p|:

Transition-Region Slew Rate +3.0V to -3.0V or MBAUD = Vcc 24 150 | Vius

-3.0V to +3.0V
' CL = 150pF to 2500pF,

Ta = +25°C - P P 4 30

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

4
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(Vcec = +3.3V, 250kbps data rate, 0.1pF
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+15kV ESD1R#H. H7

e

IEE A

EZ10nA. 3.0VE55VHHE.

i% 1Mbps BIE RS-232§ % 78

LqLI) 5| I BE (%)
< Eli
Eﬁ\l) MAX3222E MAX3232E MAX3241E
SO/DIP/ B4 ThEE
MAX3237E| SSOP/

%X | rorw| 501 Tss0r | rgny | Ss0RY |20
I TSSOP TSsop
§ 16 16 18 13 15 18 2 25 24 F5 GND .
L‘l;l 17 17 19 14 16 19 26 26 26 F2 Vce +3.0VE +5.5V {HhH HL g5 .
V.
% 8 | 18] 20 | — | — — 14+ 22 | 21 B2 SHDN | Wi, (EHPH.
>< C3, D3, B4,
L o] el - | _ |10 B |98 caDaEa | o | BmEE. MAX3MGE
S [ ' 11,20 3p |B5:CB.D5 | T | LR BB A
N
o'>) %??Baumﬁ%\%ﬁf

_ _ _ _ _ . * o o o #HEH 2 GNDI, TAEFE
N 19 MBAUD | e it % Vi e,
Q {4 K35 TMbps.
I [ I S O R _ 20, _ IR L 4
§ L T OUTB | et
L(\,u VLR, AR S 5
o e e — — — — | - - EP | o s R (LS T
N TQFN#H ).
%
%
N
N
$

MAXIMN




+15kV ESD1R#H. HE

EZ10nA. 3.0VE55VHHHE.

514 IMbpsBIE RS-23211 %2 £8

B
AR
0.1uF T
e B Vee —.
+
ol MAXIM o
C o MAX3222E T
. MAX3232E =
I MAX3237E v-
+
c2 MAX3241E L
T e MAX3246F T
ru T_0UT =

1000pF

MINIMUM SLEW-RATE TEST CIRCUIT

(2500pF, MAX3237E only) GND

Vee

I+
0.1uF T
e K AR e
ct MAXIN 3
C o MAX3222E T
. MAX3232E =
+ MAX3237E v-
+
0 L MAX3241E Lo
T
C2- MAX3246E I
r ot T

7kQ 150pF

/\
|||—E
H—

MAXIMUM SLEW-RATE TEST CIRCUIT

B 1. 1M B
EH

W TR [E ¥ 1 2%

MAX3222E/MAX3232E/MAX3237E/MAX 3241 E/MAX3246E
FRy PA) 360 FEL O A R T R P T R AL A, R RN +3.0VE
+5.5V Ve B, $EE+5.5V (5 B H A ) FI-5.5V (AR
WL )i L . LT R TARFE AR R, — HLA
HURRTS.5V, TP R b R S.SVi,
KMAHFR . SR REZE - WAECL C)f—4
fEREFLA(C3. C4), F=AEV+HIV-HLIE(E D).

RS-232% %88
RIE RS AR A RS, B TTL/CMOS 32 48 F, S 3 46 %,
+5V EIA/TIA-232 3 25 B -

MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E
() %% 35 #% 7E B 22 TAE 4% AF Bk QFELBHL 5 1000pF L 25 (1 Ik
$EKR) T &% PR IE250kbps (Y i R, $2 i PC £ PCil {5
B (i AN LapLink ™) A M . R IK A8 AT IR IK 3 2 R
i SRR -

AL T ST (SHDN = GND)R, MAX3222E/MAX3237E/
MAX3241E/MAX3246E R ik ax KM, it E s A

LapLink /2 Traveling Software [ B #5 «

MAXIMN

K WrEt, MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E ft 174 H v 9K 2 2 fiw =i 12V .
MAX3222E/MAX3232E/MAX324 1 E/MAX3246E % 1% 2% A
WA ERCEME, KRS AN AEEZEGNDSE Vee.
MAX3237E ) % % %% i A H A 400kQ A V5 1E AR, 7t
VERE AR TR 3 A SRTEES .

MAX3237E MegaBaud T {E#z

N TR E SR RATEEESE, MAX3237E$# i MegaBaud
TE#E . 7EMegaBaud THE# X (MBAUD=Vco) T,
MAX3237E & 1% #5 R 8% 75 i 22 TAE 5 1 (3kQ HL B 5 250pF
HLA I IR 7713k, +3.0V < Ve <+4.5V) TR IMbps ) 51
PR . +5V £10% AN, MAX323TERIE 3 84 1L i
2 TAE &4 (3kQ HLBH 5 1000pF L 25 1 3 Bk 1 2%) T R F
1Mbps [ #5433 2% .

RS-232# 1588
B #R B RS-23215 5 # ¥ L CMOS 3% 48 Hi i HL°F
MAX3222E/MAX3237E/MAX324 1 E/MAX3246F 12 i 28 45 {1t
RMZ=HE . ENARHETEE, SIS E e s,
FWE T, R A TAE S SR EEED.
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESD{R#A. HGFEZE10nA. 3.0VE5.5VEE.
FZEFIA IMbpsHIE RS-232I7 % 78

_ Vee
PREVIOUS
Vee | PROTECTION RS-232
& DIODE
Rx < -l <«
5kQ
UART
Tx — 1 >
GND SHDN =GND —|

I

I

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

1

_ Vee
1
b | Lo
g TRANSITION
DETECTOR
’ N M AKXV
= = MAX3237E/MAX3241E
R10UTB
Vee | PROTECTION
A DIODE ;
X R10UT R1IN
THREE-STATED
EN=Vee 5kQ
UART
: — T10UT
- T1IN
GND SHDN = GND
L

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.

2. 2UARTHI# 0 it , RS-23209 30425
MAX3237E/IMAX3241E (b)5 ' & #(@)H) FL#E

MAX3237E/MAX3241E 1) B4 i (R_OUTB) I & AR- ¥ ¢ A
%, SENHSHDNRAETL XK. XELHAE A TIRE R
FEN N, R EIE a1 B % e B B USCER H HE
et R AN T XM TH VecERE,
38 AN ERVE(BIANUART) I R GE(K12).-

10

T20UT

SVidiy | preeee——eeesmsmmassssmeeomed. ST
b e N

- Vg = 3.3V T10UT

_C1-C4=01uF  ©

40us/div

3. 18 Hi W0 B L RN S X 2R A9 fir

MAX3222E/MAX3237E/MAX3241E/MAX3246E
KHER

KW (SHDN = (K H-F) T, MLTEARTFER IpARIA.
MAX3237TEFE T A 22 i s g A &b T JeRE i (-0.3V < R_IN
<+0.3V)F, ERL YR EL I 2 10nA (HLAUAE) . ST, 2R
R, V+ FRE Ve, V- BHIEAL, RI%
AR (R P . AR H S ASE X Y B () 5 100ps, 4
B3PI R, Q0SROR(E e bii=X, JKs SHDN# #2 2 Vee.
SHDN A MR_OUTE R_OUTB (MAX3237E/MAX3241E).

+15kV ESD{R#A

HMaxim ) HE AR AFERRL, FrA 5 AR TESDR
gy, TEARAE S BT FE i H PR PR A R AT X g
FALE Y. MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E (15K gh# i th 5 B2 08 i A LB BN L (R
e S, Maxim (9 TR C T & H B 8T8 AR K P B i 19
HLBK 5 A, Rax e | R AR, M REU R Z £15kV Y
ESDufiiti . ESDAR IS5 7E T A Ik 25 4B 7] 7 2 &5 JRESD
iy, AAEARE TAER . SEWr WA . 2 B ESD
d )5, Maxim (B RUA #5148 BE 96 4k 28 T/E T AR 2 DA 8, T
[ 2ERS-232 %5 4 7= b | 4 & AL PR, o2 KT FL A RE 05 A Pk
PR .

IAh, MAX323TERLEZ /051 B4R ft£15kV ESDARF.
/OS5y £15kV ESDAR I HE 4% (#f MAX3237TE #HLAH F - %5
HLAEE 5 R4

MAXIMN




+15kV ESD{R#A. HiGEZE10nA. 3.0VE55VHE.
EZE 1A 1Mbps BIE RS-2321§ % 28

ESD & 47 B LR A AN R J5 3 A7 i, MAX3222E/

F£1. MAX3222E/MAX3237E/MAX3241E/
MAX3232E/MAX3241E/MAX3246E [ % 1% 25 iy 1 5 a0k 2%

MAX3246E X fA{EgEi=HIEE R

WATERUE S0 Tt AT 7

R_OUTB o 15KV At
| — + e 2
SHDN EN T _OUT R_OUT (MAX3237E/ ) o
MAX3241E) o +8kV IEC 1000-4-2F2 it ji By A% =X
High o +9kV (MAX3246E) IEC 1000-4-2 42 i i H b =X,
0 0 . Active Active . .
impedance e +15kV IEC 1000-4-2 B i B A =
0 1| Hion _ High Active
impedance impedance
1 0 Active Active Active
1 1 Active _High Active
impedance
Re Rp
MQ 1500Q Ip 100% P PEAK-TO-PEAK RINGING
A 90% | —— (NOT DRAWN TO SCALE)
CHARGE-CURRENT- DISCHARGE
LIMIT RESISTOR RESISTANCE AMPERES
HIGH- DEVICE- 36.8%
VOLTAGE Cs STORAGE UNDER-
0C 100pF CAPACITOR TEST 10% |
SOURCE o 0
0| 4 TIME —
- — tpp —— P>
CURRENT WAVEFORM
Flda. A kB CESD i Y B 4b. A A i U TE
I A
100%f - qe oo b
Re Rp 0
50MQ to 100MQ 3300 90% - -
y —
CHARGE-CURRENT- DISCHARGE
LIMIT RESISTOR RESISTANCE =
= 4
HIGH- p  DEVICE-
VOLTAGE Cs STORAGE UNDER-
DC 150pF CAPACITOR | TEST
SOURCE o
10% f—
- tr=0.7ns to Tns —»| [€— T
¢ 30ns )
l—— 60nS ——p»

[ 5a. IEC 1000-4-2 ESDllfifl # 7Y [ 5b. IEC 1000-4-2 ESD i i HE 78 o TE

MAXIMN "
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESD{R#A. HGFEZE10nA. 3.0VE5.5VEE.
EZE 1A 1Mbps BIE RS-2321§ % 28

R2. frERHRNER

Vce C1 C2,C3,C4
V) (uF) (HF)
MAX3222E/MAX3232E/MAX3241E
3.0t0 3.6 0.1 0.1
45t05.5 0.047 0.33
3.0t0o5.5 0.1 0.47
MAX3237E/MAX3246E
30t03.6 0.22 0.22
3.15t03.6 0.1 0.1
45t05.5 0.047 0.33
3.0to5.5 0.22 1.0

R3. AEMMERETEEREFHRENE

SYSTEM
POWER-SUPPLY V%fg:glév COMPATIBILITY
VOLTAGE )
(\))
Compatible with all
83 83 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

XFMAX3237E, FrA B fluAIRS-232 /O 5] iy H
A +15kV AR R ESDAR .
ESD g £ 14
ESDYEREBU T 2/ &0, IR FEFHEMR . Wik
T AT, RAE P AT R, 1 S MaximBE R .
ANzl

Pl dafit 7~ AR, 1 4b i 7 Sk A0 BEL e L s 7 A 9
HRHIE . A E — A 100pF LA, Jofs H AR 2T
SORAIESDHLUE, #8518 1 1.5k L BEL 1) w0 &5 1 i oL

12

6 g
- 5
= 4| — Vour: {2
] Ve =3.0V e
= 30
—
e 2
5 T H Vour
o
5 0 H
o
& 10 =
S
= 2
céz 3 HVee — Vout-
B4 F — Your_4
5 e
-6

01t 2 3 4 5 6 7 8 9 10
LOAD CURRENT PER TRANSMITTER (mA)

P 6a. MAX3241EH i85 5 1 i 19 4 11 6 T4 07 86 HEL g 11 6 AR

IEC 1000-4-2

IEC 1000-4-245 £ 35 1 B i & I ESDI S5 6, B
AR E KRS . MAX3222E/MAX3232E/
MAX3237E/MAX3241E/IMAX3246E BE 5 55 Bl Fi P i3T85 &
IEC 1000-4-2 4% (Fe ) BRI 4, R EASMYESD
S TADT o

K F AR T ATEC 1000-4-2 8 2 3 47 I Y 38 22 X 3178
FIEC 1000-4-2 L fr) e {8 FL 3 o 5, X 2 fl FIEC 1000-
42k B A /N R IE R . (R, TEC 1000-4-2 M3 Y
ESDIiif 3% H H il 7 T AR it 25 3. B Saffim i
IEC 1000-4-2 M3 8L, [ 5bfif 7 A +8kV IEC 1000-4-2 4
R ESD 2 fil i L I A FL I TE . B RCR I A — AN 72
FLR BT SR AT A8 0 5 2 i ek 0 ) 7 4 A FE R 2 IR
SRR

PR
P ESD i R 1 200pF fif e FL 25 F1 2 FELPHL S R, X6
Ji A 51T A . S A A S Y AR R R A
P G A g R I T R A R R R e ey AR AR R
I 5 A X R A7, TS FUERS-23209 AL Ha
WS . B, fEPCBZAEE L, PRI A E T
/0% .

MAXIMN




+15kV ESD{R#A. EBwafE_.ﬁ_z10nA 3.0VE55VH#HE.

E et

A 1Mbps BJE RS-2321§f % 28

Voo =+3.0VT0 +5.5V m
I
= 26
28 27
I Vee Ve e s
T2 - NI I COMPUTER SERIAL PORT
ooy i EE
0o E ] MAX3241E I s
T 2400 T
4] TN {>¢ T10UT
L
13 T2N {>¢ T20UT
g
Vcc_ 12 | T3IN T30UT
21| R1OUTB_~|
~

R20UTB <

19 | R10UT R1IN
18 RZOUTé LikN\,;_RZW
17 RSOUT%} wa\,;_ R3IN
16 R4OUT%} va;_ R4IN
15 R50UT%} Lik;\,l%w
2 EN a0 :SHDN
J__25
[EI6b. AR5 50 0 i FE

WHEEE R T ERNR/NEE, EHABSEASHE

R EER AR AL T R B N R A0SR R RE IR AR X — &1,

B it #E HEAEARESRFREN R . BASR P EHEHESR)

ClECAT i R A BN T IE W TAEEmA K, Wl L
AW TR R . 3S3VHLEET, FLfFRFEO.IpF
A HEMBEEETRIRFERESERL, FEFH
RT R I A E R A . SR B AE (BN 3E K2 15) A B
TR A IS S B0, IR BRIk Th FEm A R B . AT
PIAREAECT, FUEHKRC2. C3MIC4. BR, BEMEC2.
C3. C4FCpypass R BEBARRIBRA TIEKRC, FHHF
XERFZENESLECIHENTFEERS).

MAXIMN

AR TR, EXEMVHIV-RIZ0 .

HBEE#E

KEHER T, H— 0. 1nF Vo3 i H 2 BT i 2

SR . 7R N LR MR A ORI R, R S L R LA
CUAHRI YL . s s W R B RITICHE .

TEHFERR2.7V

L AR £ 2.7VIN, ik a4 i 75 Al i 2 ETA/TIA-
562 BR A £3.TVHL-.
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15KkV ESDﬁﬁfF’ HEEZ10nA. 3.0VE5.5VHE.

;’/ Qn

1Rt 5K B f 22 3% s 5 L
P 3 B 7 o aB Y S W S B T Ak A i . S P BE
KA AR, AR AR S RS-232 0 F AR IR 5
(— B R EA A R, 55— HON IR . KRS
72 N 3kQ LB B 2500pF L2 . 3B H e WA S, &
KA BN BA R, AT A BRI L
ERE, HAEV-BE-3.0VELR, A&k ikes.

A 1Mbps BJE RS-2321§ % 28

R IEZNEE T
MAX3241EBH AT W30 O bR, AEfS TARER KA H

. et — s 2 AR AT K,
il 7 Microsoft Fll Logitech. MAX3241E &% i Sh 9K 5 i A
WA O RAR, WAV HR . BEZR. El6afis
H+3.0V AL, ok g H Hs B R I B K B AR AL
0L 6T 7 A il FIMAX324 1B #1750 () FlAR 2 %

e B
0.1uF :I:
Vee
LT i
T o maxam T
. MAX3222E =
i MAX3232E V-
+
c2 MAX3237E L
C e MAX3241F I
MAX3246E
=R Rl T_0UT
[ SSE——

R_OUT

1000pF

i

=

!
g

B7. [0 )i H

TN | [ 1 svidv
e | 5v/div
Tout | ]
RIOUT | .! Veg=33V b L 1 Svidv
L C1-C4=01yF
2us/div

8. MAX3241E7E 120kbps $ #5143 F {21 ] J i 45 R
14

bl | svidiv

TouT | 1 5v/div

RIOUT |

1 svrdiv
Voo=33V,C1-C4=0wF E 1 o o

2us/div

9. MAX3241E 1 250kbps $0 #5121 5] i 25 2

+5V

0 _f—_—[__{_“l TN

SR SULEN PUUL I P4 SERL S el T_OUT
o Ve - \7 J H 5k + 250pF
Vee =33V : :
+5V . . C1—C4:0.1MF: B R OUT

400ns/div

& 10. MAX3237E 15 1000kbps (MBAUD = Vo) $(Hi# 3 T 1y 2R [f]
Wi 2 R

MAXIMN




+15kV ESDR#H. i

EE

TE B BE R T, MAX3222E/MAX3232E/MAX3237E/
MAX3241E/MAX3246E4T1 SR BE 5 17 FFRS-232 4R 1 23R 1Y
£SVIE/NE LA . TR 7S R 2 325 25 B 1 i
¥, B8/ A 120kbps £ b 38 % 1 2R [ il 5 21, &9
JIt 7% A 250kbps it B % N AR L. IR, A &k
i [A]  DA120kbps f) £t 2 % 9K s 8% T 1000pF HEL 2 RS-
23263 . KO, B4 KK &% TAEFE250kbps B %
FIiE % 25 SRR AR FEIR T 1000pF HL 25 A RS-232 45 Ui 25 -
MAX3237E7E i1 1 Mbps B9 £ 3 5 T BB 4% (£ £FRS-23245
HEELR Y £5.0V /N R & f i B . B 10T 78 2 1Mbps
T, MBAUD = Ve HL#& B FRE 45 8 . X TEI10,
FITA & 1% 25 Tz I T 250pF B 25 AU RS-232 2 i 4% -

53vFasVviZigE FE

MAX3222E/MAX3232E/MAX3237TE/MAX3241 E/MAX3246E
A HBESEMSVEEE DO, SHFACTFIHCT CMOS.
F3HIH T AR RE M RIS RS A

F4. TEENXEE

—
=

=i

EZ10nA. 3.0VE55VH#HE.
514 1MbpsHJE RS-232 % 78

UCSPHRE %

UCSP & — F AR 00 B BT 2, oM Bl 15 5 P SopU o]
VI 10 TR UCSP RO T 44 5 L £
ST S HUPR R T (EFRBE A% . (i UCSP A%
[ JT R U S B[R 2, DU W
AL, TRATRMMREREGIETLS.
WFUCSPH%E, BUMM IR — &S EEEE.
UCSPE#: 51/ PCB fifih, MREEEHEAT L, RE4&
B SRR R ORI T, 7 B R AR M 2 3
i, RALH T MR UCSPAT SRR ES M. 22,
UCSPHIT S 280 S M Ik FR B 2, 5 3R i
FUAOLE L. B FAEIC 1891 : ) M A £ (WLP) R EL A
4yt T A 0 VB R

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
Ei:cgeh—Temperature Operating Ty = +150°C 168 hours 0/45
N AXIMW 15
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+15kV ESD{R#A. HGFEZE10nA. 3.0VE5.5VEE.
FZEFIA IMbpsHIE RS-232I7 % 78

5| BB &

MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

TOP VIEW
P o _ + _ + + >~
1] 1] SFON &[4 20] son e[ o] neo ot [1] [16] Voo
o1+ [2] [17] vec ot [2] o] vee  C1+[2] [19] vee v [2] [15] 6ND
v+ 3] sl oo v [5] o] o w[s] sl a0 ct- 3] _aaascran [l Tiour
o (] ammam 5 our  o-[41] mamam [7] o or-[4] mmasxama ] oot o []  maxszszE fis] rin
cor [5] MAX3222E  [14] rin coe[5| MAX3222E i) RN c2e[5] MAX3232E il RIN o [5] [12] Riour
c2- [ 6] 73] RioUT - [ [15] riour  c2-[ 6] [15] RioUT - [6] 1] TN
v-[7] [12] Tin v-[7] [l ve. V[T [14] 71N Ta0uT [7] [10] Tom
T20UT [ 8] [11] Tan - T20uT [ 8] [13] Tin - T20UT 8] [13] T2 ra [& ] 9] Roout
Ra [ 9 10] RoouT  Rav |9 2] TN Ren [ 12] R20UT
|: :I |: :l |: :l SO/DIP/SSOP/TSSOP
RonTE E NC. N.C.@ E N.C.
SO/DIP
TSSOP/SSOP TSsopP
+ + TOP VIEW _ .
c2¢ [1] 28] 1 co+ [1] 28] c1. S+ 8852 8¢
anp [ 2] [27] v+ c2- [ 2] [27] v ,@E||i||§||§||§||i||§||§|&
c2-[ 3] [26] Ve v-[3] [26] v o
v-[4] [25] 1- RIN [ 4] [25] GD RIN [ 1] [24] eno
Tiout [5] MIAXIM o] 1in gan [5| MAXIM [] 1. RaN |2 ] (23] cn-
MAX3237E MAX3241E _ —
T20UT [ 6] [23] an B3 [ 6] 23] &N RaIN |3 ] [22 ] &
T30UT [ 7] [22] 1an remv [7] B RaN- |4 ] MAXIMM | o] sion
MAX3241E ;
Riin 8] [21] riour  RsIN [ 8] 21] RiouTB RSN [ 5] t - [20] r1outs
Rain [ 9] [20] Roou  T10UT [ 9] [20] RooUTB mour O8] . [19] reours
T40uT [10) [19] Tan T20uT [10] [19] RiouT o [7] - [ riour
R3IN [11] 18] RsouT  T30UT [11] 18] RoouT wour [ 8] i EP 1 7] ReouT
15007 [12) [17] SN T3 [12] [17] R3out \Q 9,
& [13] [16] R10uTE T2 [13] [16] RaouT = =] [ B =] F] =] =]
SHON [14] 5] mBaUD  TIIN [14] [15] Rsout SEEE3833°¢
SSOP SSOP/SO/TSSOP TQEN
*CONNECT EP T0 GND.

16 MAXIMN




+15kV ESD{R#A. HiGEZE10nA. 3.0VE55VHE.
EZE 1A 1Mbps BIE RS-2321§ % 28

5| & (4E)
TOP VIEW 5 =z 5 . = TOP VIEW g2 =z 3 =
F & & 2 £ T £ E FE
TR T
R L S L anp 13ty g
Voo [171 | . igne S T
|- ‘ NAXI/N i - Voo [ 142 3 NI 3 + 7 | R20UT
SHONZT8: & waxgeoor 1 L8 JR2OUT L MAX323E
N OO A YA EEE 6 | Ran
2 ECHE A S L
vl # e oour e 6t w5 moour
AIREIREIRTINES 2l i3
5 5 8§ 8 = s & 8 =
TGFN TQFN
TOP VIEW
(BUMPS ON BOTTOM)
B2: SFDN
C2:R10UT +
D2: T3IN RAOUT RSOUT  RIN  R2N
&2 RoOUT (AT (R} (A3} (M (A5 {h6IRaN
E3: TIIN
BUMPS B4, B5, C3, C4
85,63, 64 | poout (BT (B2) (B3 {86
C5, 03, D4, D5, E4,AND | T20UT A8 B2 B8 B6 RaN
E5 NOT POPULATED
V-1C1; '\/\02:) JNAaxim '\/\CG:P R5IN
o MAX3M6E B
c-p1; (D2 (D6} T30UT
c2: (B} (B2 {E3) {6 T20UT
wiFy (R () (Fy (B {Fe:TiOUT
Ve Cl+  Cl-  GND
UCSsP
*CONNECT EP TO GND.
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESD{R#A. HGFEZE10nA. 3.0VE5.5VEE.
FZEFIA IMbpsHIE RS-232I7 % 78

HFT (FRE B
£33V +3.3V
I | 17 R | 16
Ceypass —~ Ceypass —~
= o Vee 3 = il Vee 9
o1+l : . B Clel ' M e
0.1ufF T 4 o1 A1/ T 0.1uF 0.1uF 3 C1- IMNAXI IO.H&F
5 MAX3222E . . MAX3232E 6
c2 - ]
|7 L o 0 &% v
0fuF T 646, T o1uF 0IF T 5) ., TF 01yF
LA Ll > T10UT |15 Al Ll > TI0UT | 14
TIL/CMOS RS-232 TTL/CMOS RS-232
INPUTS QUTPUTS INPUTS QUTPUTS
~ 1|2 > T20UT | 8 Y e > T20UT | 7
13| riout < RIN| 14 12| riout < RINJ13
7
TTL/CMOS 5kQ RS-232 TTL/CMOS 5kQ RS-232
QUTPUTS INPUTS OUTPUTS INPUTS
10} RoOUT < —RANJ9 9] R20UT < —RAN|8
‘ < <
s I 5kQ 5kQ
- |18 =
GND oo GND
0 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.

18

MAXIMN




+15kV ESD{R#A. HiGEZE10nA. 3.0VE55VHE.
EZE 1A 1Mbps BIE RS-2321§ % 28

&
BFT {ERB & (%)
+3.3V +3.3V
Lt Crypass te
j_: 2% j_: BYPASS %
Vee - Vee
0.1uF L= o Ve L-‘l‘cs* C1—'1_28 o Ve L_E x
' > 0.1uF > C3
T 2]y maam T ot T ul,  maxam T8
: MAX3237E . - 1 MAX3241E 3 =
C2+ V- C2+ V-
01uF L , NEYRN: 01CF2 L Loy
T3 Co- E kT 2] Co- EOJMF
_ T1IN — T1IN
2 > TI0UT |5~ L 14 > T10UT |9
523 | T2 > T20UT |6 TT/eMOS & wt3 12N >o T20UT }10 , LRg.030
INPUTS OUTPUTS
Logic | _ 22 | T3IN T30UT |7 RS-232 ~ 12 | T3IN T30UT | 11
INPUTS € ™ 18 > 0UTPUTS > >

-2t | Riout8

o 19| TAN b T40UT |10 <
< 20| ReoutB

47| T8N N T50UT |12 <

19 | R1OUT RIN |4
— 16 | R10UTB 5o
_ 18 | RooUT
21 | R1OUT <R1 RIN |8 o
% TTL/CMOS

AI

A

OUTPUTS tw R30UT = mnls - RS-232
L06IC | <20} R20UT Fole—gRAN]O 1 AS232 INPUTS
OUTPUTS é{)k INPUTS 5k
Q
<16 | R40UT Y
<18 R30UT a3 RaINTT - % * <
- - kQ
. 50 ! §5
= <15 RS0UT T RsIN|8
= MBAUD |15 ésm
= o e s | =
GND L GND SHON |22
T T

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

+15kV ESD{R#A. HGFEZE10nA. 3.0VE5.5VEE.
FZEFIA IMbpsHIE RS-232I7 % 78

+3.3V
e
1: BYPASS B
F3] ¢y, Vee F1
C1 [+ V+ __li .
0lF T pl..  MAXIM Ig? .
B MAX3246F o s
5 |® Ll ey
01uF T Difo) TFoiyf
o B3] TIN > TI0UT | F6
TT/cMOS ) E2) T2IN > T20UT | E6 RS-232
INPUTS ) > ([ oUTPUTS
T3IN
22 13007 06 )
~¢2 | R1oUT RTIN | A4 _ N
%5;@
g1 | ReOUT = RN |A5
§5k9
TTL/CMOS ) A1 | R30UT = R3INJA6 L \ RS-232
QUTPUTS ) ~ (INPUTS
5k
A2 | RdouT = R4IN|B6 _
< A3 | RS0UT = ReIN|Ce
A\l —/
éskg
B3 | EN =
GND SHON |82

J:_FS

*(3 CAN BE RETURNED TO EITHER Vg OR GROUND.
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+15kV ESD{R#A. HiGEZE10nA. 3.0VE55VHE.

ey A3
EZEFiA 1IMbpsHIE RS-232I1 % &5
EMHEE (£) bridilt =]
PART TEMP RANGE PIN-PACKAGE
16 TQFN-EP** PART D:lc\)/EORFS/ LOW-POWER GS:?AA':J\'EFEED
MAX3232ECTE + 0°C10+70°C (o ) RECEIVERs | SHUTDOWN (bps)
MAX3232ECUE + 0°C to +70°C 16 TSSOP MAX3222E 2/2 v 250k
MAX3232ECUP+ 0°C to +70°C 20 TSSOP MAX3232E 2/2 — 250k
MAX3232EEAE + -40°C to +85°C 16 SSOP MAX3237E
5/3 v 250k
MAX3232EEWE + -40°C to +85°C 16 Wide SO (Normal)
MAX3232EEPE + -40°C to +85°C 16 Plastic DIP MAX3237E 53 v "
MAX3232EETE + -40°C to +85°C 16 TQFN-EP™ (Megabaud)
(5mm x 5mm) MAX3241E 3/5 v 250k
MAX3232EEUE + -40°C to +85°C 16 TSSOP MAX3246E 3/5 v 250k
MAX3232EEUP+ -40°C to +85°C 20 TSSOP
MAX3237ECAI+ 0°C to +70°C 28 SSOP g
MAX3237EEAI+ -40°C to +85°C 28 SSOP HEREL
MAX3241ECAI+ 0°C to +70°C 28 SSOP zﬁ%?cﬁsaﬁi%}iﬁ ggﬁuﬁﬁggﬁqg%@ %
MAX3241ECWIy  0°Cto +70°C 28 Wide SO ROUSA A BV A1 o 28747, B 11 4
MAX3241ECUI+ 0°C to +70°C 28 TSSOP A%, HSRoHSIRE T K.
MAXS2ATECTJ+ 0CoT0c g HEXD | HERE | AEES | BEGRES
MAX3241EEAI+ -40°C to +85°C 28 SSOP 20 TQFN T2055+5 20-0140 90-0010
MAX3241EEWI+ -40°C to +85°C 28 Wide SO 20 TSSOP H20+2 21-0066 90-0116
MAX3241EEUI+ -40°C to +85°C 28 TSSOP 20 SSOP A20+1 21-0056 90-0094
MAX3246ECBX-T+ 0°C to +70°C 6 x 6 UCSP* 18 Wide SO W18+1 21-0042 90-0181
MAX3246EEBX-T+  -40°C to +85°C 6 x 6 UCSP! 18 PDIP P1845 21-0043 —
+%%/%jﬁ’fﬁ(Pb)/f?éRoHSﬁfj/‘E/E@jf%%c -~ 16 SSOP A16+2 21-0056 90-0106
167 BT 2 A5 A MR Ve UCSP AT AR A R (60 56 FUCSPT fi 16 PDIP P16+ 21-0043 -
HER Y - 16 TQFN T1655+2 21-0140 90-0072
“EP = #/R k- 16 TSSOP U16+1 21-0066 90-0117
28 SSOP A28+1 21-0056 90-0095
28 Wide SO W28+6 21-0042 90-0109
BHR1ES 28 TSSOP U28+2 21-0066 90-0171
ROCESS: BICMOS 32 TQFN T3277+2 21-0144 90-0125
6x6 HCSP B36+3 21-0082 ,iffg f%—ﬁ
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http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0066.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0056.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0042.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0043.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0056.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0042.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0043.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0066.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0056.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0042.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0066.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0144.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0082.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0010.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0116.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0094.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0181.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0106.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0107.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0072.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0117.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0095.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0109.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0171.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0125.PDF
http://china.maxim-ic.com/an1891
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+15kV ESD{R#A. HGFEZE10nA. 3.0VE5.5VEE.
FZEFIA IMbpsHIE RS-232I7 % 78
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