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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDf¥ZE. BiF&E10nA, 3.0V~5.5V
wmAX1Mbps. BEMDRS-2325>2—7%

ABSOLUTE MAXIMUM RATINGS

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

V-to GND (Note 1) +0.3Vto -7V
Ve + IV-E(NOtE 1) +13V
Input Voltages

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

RUINTO GND .o, +25V
Output Voltages

T_OUT10O GND ..o +13.2V

R_OUT, R_OUTB (MAX3241E)................ -0.3Vto (Vce + 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) .......... 571mW

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 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) ...... 1026mW
32-Lead Thin QFN (derate 33.3mW/°C above +70°C)..2666mW

6 x 6 UCSP (derate 12.6mW/°C above +70°C)............. 1010mwW
Operating Temperature Ranges

MAX32_ _EC_ o 0°C to +70°C

MAXB2_ _EE_ oo -40°C to +85°C
Storage Temperature Range ....-65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccooeviviiiiiiinnn. +300°C
Bump Reflow Temperature (Note 2)

Infrared, 15S. ..o +200°C

Vapor Phase, 20S.........ccooiiiiiiiiiiiiiiiiieeeee +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

(Vcc = +3Vto +5.5V, C1—-C4 = 0.1uF, 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 ’
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 v
- Vce = +3.3V 2.0
Input Logic High T_IN, EN, SHDN, MBAUD \
Vce = +5.0V 2.4
Transmitter Input Hysteresis 0.5 \
_ 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 = Ve, receivers disabled =005 =10 WA
IOUT = 1.6mA (MAX3222E/MAX3232E/MAX3241E/
Output Voltage Low MAX3246E), IOUT = 1.0mA (MAX3237E) 0.4 v
2 MAXI/V




+15kV ESDfZE. BiF&E10nA, 3.0V~5.5V
wmX1Mbps. BEMDRS-232 52—/

ELECTRICAL CHARACTERISTICS (continued)
(Vce = +3Vto +5.5V, C1-C4 = 0.1uF, Ta = TmIN to Timax, 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 VCC)% Vg(i - v

RECEIVER INPUTS

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

Input Threshold Low Ta = +25°C \
Vce = +5.0V 0.8 15

) 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 3kQ to ground +5 +5.4 \

Output Resistance Vce = 0, transmitter output = £2V 300 50k Q

QOutput Short-Circuit Current +60 mA

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

Output Leakage Current disabled (MAX3222FMAX3232F MAX3241E/MAX3246E) 25 WA
MOUSE DRIVABILITY (MAX3241E)
T1IN = T2IN = GND, T3IN = V¢, T30UT loaded with
Transmitter Output Voltage 3kQ to GND, T10UT 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) 19
o Human Body Model +
:\—/I_é',\ALUFE)_INY R_OUT, EN, SHDN, MAX3237E IEC1000-4-2 Air-Gap Discharge +15 kv
IEC1000-4-2 Contact Discharge +8

MAXIN 3
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDf¥ZE. BiF&E10nA, 3.0V~5.5V
wmAX1Mbps. BEMDRS-2325>2—7%

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) kbps
switching Ta = +25°C (MAX3246E) 250
t iver i i 0.15
Receiver Propagation Delay PHL Receiver input to receiver output, us
’[PLH 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 6) 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 +3.0V10 30V or30Vio |10 1000pF |  ° 30| Vs
+3.0V, one transmitter switching

TIMING CHARACTERISTICS—MAX3237E

(Vcc = +3Vto +5.5V, C1-C4 = 0.1uF, Ta = TMIN to TmAx, unless otherwise noted. Typical value

s are at Ta = +25°C.) (Note 3)

Ta = +25°C 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, CL = 250pF,
Maximum Data Rate one transmitter switching, MBAUD = Vcc 1000 kbps
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
S
Receiver Output Disable Time Normal operation 2.4 H
I't -t I, MBAUD = GND (Note 6
Transmitter Skew PHL - PLH ( ) 100 ns
[tPHL - tPLH |, MBAUD = Vcc (Note 6)
Receiver Skew [ tPHL - tPLH | 50 ns
Vce = +3.3V, CL = 150pF MBAUD = GND 6 30
RL = 3kQ 10 7kQ, | 1o 1000pF MBAUD = Vce 24 150
. ) +3.0V to -3.0V or V/us
Transition-Region Slew Rate 3.0V to +3.0V, CL = 150pF to 2500pF, 4 -

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

MAXI N
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(Vcc = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ and C|, Ta = +25°C, unless otherwise noted.)
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MAXIN
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(Vcc = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ and C|, Ta = +25°C, unless otherwise noted.)
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o BYEEh.
MegaBaud®lIfE#IA 7, BEENE
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AR
0.1uF T

Cl Vee

V+
maxam | L=
C1- MAX3222E l
MAX3232E -
MAX3237E V- _\l.z

I

MAX3241E
C2- MAX3246E

1000pF

MINIMUM SLEW-RATE TEST CIRCUIT

(2500pF, MAX3237E only) GND

Vee
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0.1uF T
e KGR p
o MAXIMN &
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+ MAX3237E V-
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0 2| MAX3241E L
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co- MAX3246E I
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MAXIMUM SLEW-RATE TEST CIRCUIT
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246EDHHERIT. 3.0V~5.5VDEAHEE
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SEVREF =R ) DHEADEEZ G T DEE
fbENfTAT7INFv—UROTTRBREINTNET,
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BEHDLVRBDIZEIE. Frv—IRyThA 2—TI
N, HAOBENDBLVEBADETAE—TILEINET,
FNZENDOF ¥ —IURTNE, VA ROV-BRELER TS
DI 7247207 (Cl1. C2)RUERBIO Y
FUH(C3. CAHNRETT (M),

RS-232+52RXXv%

SR wHIE, TIL/CMOSO Y 7 LN 7Z+5.0VD
EIA/TIA-232ZH L N)VICEM T DREL NIV TR
L—&7T9d,
MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E h TR IV HIE. T—A N T—XEEFG
3kQ/1000pFICH T 250kbpsD 7 —% L — MAHMREE
INTHY . LapLink™EDPCE@EEY 7 b0 7 &
OAVINFTIVTT, BHDO NS VA Y5 EWLIIER L.
BHOL —INFZ IV IR ERETHIEETELT,
FINA 2Dy MO E— ROBE(SHDN = GND).
MAX3222E/MAX3237E/MAX3241E/MAX3246EMD
NSV IVHFIETAE—TIEaN, BHENAA 2 E—
LapLinkldTraveling SoftwarettDFIE T,

8

FUZREICRIE T, vy bID R MAX3222E/
MAX3232E/MAX3237E/MAX3241E/MAX3246EIZ
H2VETRZATTEEY,

MAX3222E/MAX3232E/MAX3241E/MAX3246EMD
NSURIUHZANITE. TIVT7 Y THERH S A,
READANIE. GNDE/lFVeclcmHmL TS,
MAX3237ED b Z 2RI Y ¥ AAICIE. 400kQD
TOTATIBIETA— RNy OEANBY . FHSNT
WEWEVZIEERICT DI EAHERE T,

MAX3237E MegaBaud&){E

MAX3237ElS. B 7L @EAMegaBaud®fE%
BEELTULVET, MegaBaudEfEE— K(MBAUD =
Veo) Tld. MAX3237ED M2 Iy HIE. T—Z K
T—28FF%H3kQ/250pF. +3.0V < Vo< +4.5V
ICHNTIMbpsDTF—H L —bERIELTNET,
+5V 1 0% ENETIE. MAX3237ERS VR I v HId
D—2 Mr—287E5%43kQ/1000pFIZH0VT 1Mbps
HZFREELTWVET,

RS-232L->—/N

nodl—/N3. RS-232E5ECMOSOO Ty
HEALNIVICEBEL F T, MAX3222E/MAX3237E/
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SO POTATEEESATIT4TIREUET
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MAXIMN




+15kV ESDfZE. BiF&E10nA, 3.0V~5.5V
wmX1Mbps. BEMDRS-232 52—/

Vee

;}I

PREVIOUS
Vee | PROTECTION RS-232

& DIODE

Rx

—
5kQ

UART

Tx {><%—>
GND SHDN =GND —|

Il T

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

_ Vee
i
> | LOsIC
g TRANSITION
DETECTOR
N N AXIVI
= = MAX3237E/MAX3241E
R10UTB
PROTECTION
A DIODE ; T
X R10UT
THREE-STATED
EN= Ve 5kQ
UART
— T10UT
« T1IN >
GND SHDN = GND

1

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.

M2. UARTRUA VZ TI—NW vy hFI A
(DRS-232FEDIEH . MAX3237E/
MAX3241E(b) ELABID b L— R (a) EDLEER

MAX3237E/MAX3241EDQ >V T A& ) HA
(R_OUTB)IE. ENZ/=IISHDNDREIZA D DT EIC
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0 e
¥
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C1-C4=01uF
40us/div
M3, vy NI D URRBREIZ/INT—T Y TR

hZRIVHHA

vy IO E— F(MAX3222E/MAX3237E/
MAX3241E/MAX3246E)

vy N D FE—R(SHDN=O—)Tld. HEEARN
TWAATICR T L &9 MAX3237EDBEER IS
IRTDOL —/INADHEMEF(-0.3V < R_IN < +0. 3V)
ICHDHEE. T0NARyp) ETTFHWET, vy hTD
BFICIE. TNARDF v —IRTHy—2A TSN,
V+hWVWecllBIE RN, V-5 RICBIEDIFSN.
NS R IYIEADTAE—TILENETUNA 1 E—
TR BBIIRTEDI. vy NI T UERERTD
[ZIF. 100us(typ)Z=ELFY, vy hFTUE—R
HFEALLGOEFIT. SHDNZVeollERmL T ES 0,

SHDN (E. R_.OUTE/IFR_OUTBICIIREL F B A

(MAX3237E/MAX3241E)

+15kVODESDRE
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RUOHITHICELDHBERBNORET DI2DIC
ETCOEVICESDREBENRMIANSONTNNE T,
l\/IAX3222E/I\/IAX3232E/I\/IAX3237E/MAX3241 E/
MAX3246ED K S A /NEARUL 2 —/NABIE
ICX I DREAWFRIBIEESNTINE T, 7$/A$ﬂat
+15KVDESDA' B H I A =D &R TR B EZRE
L& L7z, ESDIBEIIBEEE. > v Y bIDTURD
ND =TI VEDEDK DITIRREICH T EHBESDmE

FEUET, ESDAEETDE. YFILHDE"/N—
2AVESYFTYTETICEERMERFLEIAL Tl
3 USRS DRS-232&GIE S Y F 7 TOaREEN B W
ZYFTYTERIBRLEOHICEREZEE S BITNIE
EE A
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDf¥ZE. BiF&E10nA, 3.0V~5.5V
wmAX1Mbps. BEMDRS-2325>2—7%

F:1. MAX3222E/MAX3237E/
MAX3241E/MAX3246EMD

vy IO URY

A3x—7)3aAY bO—-ILOEEER

S 512, MAX3237EO02 v 21/0E 13+15kVDESD
REZMBATCNHE T, ODVYTI/OEZ£1B5kVE T
RET DD, MAXI23TERZT—545—TILT7T)
/7—_:/5 \/L:Eaiﬁtg_o

ESDREIL, 4 LAECHBTE ST, MAX3222E/

R_OUTB O

MAX3241E) SHEAROL2—/NANIE. TEDOFRGEDRERZ M
0 0 High-Zz | Active Active FEOICHETENTNE T,
0 1 High-Z High-Z Active e E1—VUETIVAFERDBSIZ. +15kV
1 0 Active Active Active o |[EC1000-4-20D3 MM EEFERDIZEEIS. +8kV
! ! Active | High-z Active « IEC 1000-4-2DEBMMEEFERDIBEIF. 0KV

(MAX3246EMDH)
¢ [EC1000-4-20T7F+ v THEXERDIZEEIT.
+15kV
Re Rp
MQ 1500Q
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
DC 100pF CAPACITOR - TEST 36.8%
SOURCE o
10% f-
0
0] TIME —>
® - — fp ———P>
CURRENT WAVEFORM

M4a. E1—V2VETIVCELDESDEBRETIL

M4b. E1—VVETIVCELDERER

Re Rp
50MQ to 100MQ 330Q

DISCHARGE

CHARGE-CURRENT

LIMIT RESISTOR RESISTANCE
HIGH- »  DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR | TEST
SOURCE

I A
100%F-q------p--cooo b

90% | -

IPEAK

10% |—

-y

tr=0.7ns to 1ns —»{ [—
S 30ns

l——— 60nS ——p»

K5a. IEC1000-4-2|CLDESDEEET IV
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+15kV ESDfZE. BiF&E10nA, 3.0V~5.5V

BEX1Mbps. BEDRS-2325>>—7%

R2. VERIBEE
vee c1 C2, C3, C4
V) (uF) (MF)
MAX3222E/MAX3232E/MAX3241E
3.0t0 3.6 0.1 0.1
45t05.5 0.047 0.33
3.0to5.5 0.1 0.47
MAX3237E/MAX3246E
3.0t0 3.6 0.22 0.22
3.15t0 3.6 0.1 0.1
45t05.5 0.047 0.33
3.0to 5.5 0.22 1.0
xR3. B4« LBEREEEOADYO277IUD
aAVINFEUFTq
AT LD Vce
TREE mREE AVNFEUT 4
) V)
CMOST 731 &
33 33 QVNFTIL
c c TTLECMOS 77 31
EAVINFTIL
ACTEHCT CMOS. &
5 33 UAC. HC. CD4000
CMOSE /8 F T )L

MAX3237ETId. TRTOOD Y IRURS-232 1/0
BVl E1—v Y RF A EFILT1BKVETRES 1L
=7,

ESDEBRDFR M
ESDOMEEIIRAICEIODTELBIFT . HABRDEE.
ABRRERUABREREZEH LICEREICET DHRE
SICDONTE. YFEILHIZEBNEDLEL LS,

eEa1—-~v2EFI

Kdalc. 21—V VETFINEEZRLETT, H4bl3.
RAVE—FADEBFICHELEBESICELI -V
EFIDERTDERRTEZRLCNET, ZOEFIL
TlE. IEDOWRELDESDEEXRZ TCRESINS
100pFD T Y ZFERL. ZOBEFEIET.5kQDIER
B CHREBT/N\M AIHEBEENET,

MAXIN

MAX3222E-fig06a

i — Vour
| Voo =3.0v i

H Vour+

| Voo —>07VOUT-

H — Vour-_J
//

o

TRANSMITTER OUTPUT VOLTAGE (V)
O OB W NN = O =N WS OO

01t 2 3 45 6 7 8 9 10
LOAD CURRENT PER TRANSMITTER (mA)

K6a. MAX3241ED SR I Y ZHHBES
hSURIVHEILDARTER

IEC1000-4-2

IEC1000-4-2#31&(3. FTAmDESDEER K U4REIC
DWTIRELTWNEI A EBERICONTIIRIC
N TLVEE A, MAX3222E/MAX3232E/MAX3237E/
MAX3241E/MAX3246EZ AT D2 &ITL W, ESD
ReEBSmZEMETIC. [ECT1000-4-20DLN)V4A(&
LNIVICEEY D2t CEET,

Ea1—v2ETFILEIECT000-4-2(C K BDHEEDEMIE
ld. IEC1000-4-20Ah E—VEBRMSIN EICHY
9, IEC1000-4-2FEFILDAHEITIEIRAE L\ =D
AESNZESDREI—MHICEI -V 2ETIVICEK
DMELIEELLEODTNET, K5alllIECT000-4-
2ETFTIVE. B5bIC+8kVDIECT1000-4-2L-X)L4D
ESDIEMMBHBROERELZRLE T,

I7FvyT7mMERES. BBELLTO-TEZF/N\1 X
IEFIFDZEICEDTITNE T, BMMEETIS.
TO—THhRESNDHICT/NA ATEMSEFT,

NIOUETIV

ESDDOVY I 2ETIVGEG200pFR bL—2 O F Y
RUOEOMEBEENZERLT. 2E2ZT7AMLET,
OB, HEFOERWURNPHEAITEETHEE
TORMICERAIDRA ML RZTIAL—MI DD
TYo COREIIRS-2Z32ANKRUHENIETITIEL £T
DEVICHLTRETY, > TCPCR—RZMHEITE
#BTIE. 2OV ETIVEI/OR= MMIHFWUEBRA
HYFE A
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDf¥ZE. BiF&E10nA, 3.0V~5.5V
wmAX1Mbps. BEMDRS-2325>2—7%

Vo =+30VT0 465V ————
T

BYPASS

26

y _,_% Ci Ve Vi L_hcg
T = A T COMPUTER SERIAL PORT
0 _,_—1 G2+ MAX3241F V- S—th
T 2] - zE
14 TIN > TiouT )9 )
I >
~ 13 ] 12N > T20UT | 10
L
Vcc_‘ 12 | T3IN T30UT
21 | R10UTB_
~

20
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R20UTB ::

R10UT

18

R20UT

17

16

R40UT

15

R50UT

23 EN

<
RSOUT'/:D:;::II
5
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3

X6b. ¥R KD A/ \EHER[E]E
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AVFH0&ER

C1~C4IERT 2T OIS, BEIROE}IEIC
IIBETIILEL. BBREHDNIEBED T TD
EBELTHERTEEXY, Fr—IURTIE. 3.3V
FERFICIIO0 TpFOOA T EREE L LT, ZDMMD
BREEXCRERLIVTUHBREIIDINTIE. R2ESHR
LTS R2ISRIBEUTOEDIIFERLEL
TLES W, AVTFUHBREAKRELL T (B 2IF2ME)
ERNTURIVIBAD )Y TILHSES L. SHEEH
NEMIERELEFT, CIOBEZZEHET(CC2. C3
LRUOCADBEZREL I DI EIIAETT, LAl
CIlOBEEBMIELDIETICIE. BIEBEH(C13
DAV TF oY) E#IFTDHIC. BTC2, C3. C4
RUCgypassPBEELHICKESLTLEEY,

12

BRI BREBOI T Y EFERTHIEEICIE. BED
BEZICE ODTBEICERBLENLDISEFRLET,
BRTDEOBBEEICIE. DMBEE/A ST OICKE|
AVF oY EFERLE T, J0T7 0 HOEMBEIIKR
(ESR)IIBEEEEICHSNTE ML, V+RUV-ED
Dy TINBRICEEEZSEZET,

BETHYTIVD

FREDIBE. VecD/NA/NZAVF IS0 uFTEL
TWET, BR/AXIBBERLE T T ) r—23 00158
. Fr—IRy7aAVFogCiEasEn I T U
EFERALTLES . NNV F Y, TES
FAFICOE L IZEFIFTLIZE 0,

2. 7TVETOEE

oIy HZENIE 2.7TVETOERNWEREBETH
+3.7VOEIA/TIA-562 LNJVSEIGL £,
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+15kV ESDfZE. BiF&E10nA, 3.0V~5.5V
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vy MO VEREO S Z2IYIHEN
M3ITE. Py MY D UBEREBO2DD SR VS
HAOADZEZRLE T, 2DDO MR IV FHNIEG
TOTATIIKBBDE. 2DDHANEIIFDRS-232
LNIVEBDDHRNIEIT(—HED IS ZAIVEIAD
3N\ ABBIIO—)e B SR IV HIE 3kQ/2500pF
DEEAFRHEELODTNET. P IVITHAIIE.
vy IO UBBRBFICIE) F IR E L AN
BEEZRLERA. PTURIVFIE. V-1H-3VE
BATWDBEICOAN2—TILENDIEITERLT
<rEEbve

V'O RERENEES

MAX3241Eld. (REBEDERTEELTINTH, 2V
TPIWVYIRAEZHETEDLDICHKSTSINTNET,
Microsoft¥oLogitechiREDEEVY IR TS RTHER
BHTI MAX3241EIFINoDI ) PN IR EET
REICEDRITTRHL, ENEFNOEBRRUBEDRE
FEBELTNET, Kbald. 3.0VCaRFmERNIENM
LIBED ST VR 2y ZHHEEZERLTNE T, K6b
2. MAX3241EAEDV T ADIZEESEERLE T,

1+
0.1uF T
Vee
e B i gt
C1
T o mmam T
. MAX3202F =
I MAX3232E V-
+
02 MAX3237E Lo
T_| ¥
C2- MAX3241E I
MAX3246F
FL N T_0UT
»— -

=

R_OUT i R_IN
- . <
%kg 1000pF
GND

TIN | Sv/div

Tiour | k1 5V/div

R1OUT | S S i ] v
' Vee =3.3V, C1-C4 =0.1uF

2us/div

X7. L—T7/\y oHEREER

TN | 5V/div
1 5V/div
TI0UT
RIOUT | Veo=33V . Al Y sva
0 C1-C4=01wF  E

2us/div

(8. MAX3241EM120kbpsicBlFDIL—T/Ny o
ALERAER

B19. MAX3241EM250kbpsicHiFDIL—T/INy o

HERER
+5V
0 T_IN
+5V
0 T_out
Y i ] 5kQ + 250pF
Ve =33V
+5V (4 S o
C1-C4=0.1uF ot
o S T

400ns/div

BJ10. MAX3237EMD1000kbpsicdlFDIL—T/\y o

s EEFER(MBAUD = Vo)
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDf¥ZE. BiF&E10nA, 3.0V~5.5V
wmAX1Mbps. BEMDRS-2325>2—7%

=SEF—&L—b
MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246El3. &&T7—% L — MIHITEHRS-232
FoURAIVYDRBHNDEBELS.OVEHMHIFLE T,
712, bR vIDI—T/Vy OREELOIRAETRL
F9, E8IZIZ120kbpsicBIFdIL—TF/Ny THEED
HRERL. KOICITIR L EEZ250kbpsTIT D 121B8
D#EREZRLEFT, R8T, £ETOISURAIVHIL
1000pFZM1TIC#EHR S NI=RS-232& 7% 120kbps
TEFICEELTEY, KOTIE. 1DDZR I Y
Y DHH250kbpsTEEEIZT N, ETCHOINSZ VR I VS
I$1000pFZ AT IC#ERR L/1=RS-232L o —/\h'&fg &
EDTWVEY,

MAX3237EIZRS-232 +5.0V(Min)D hZ X IV s
HAOEFEZ. 7—FL— bRESIMbpsE THFLE T,
102, MBAUD =VcclZd1F3 1MbpsTDIL— 77\
UHBEEEARLETT, KHI10TIE. INTOIS VR
I UHIC2B50pFEAFICRS-232L 2 —/\hYEHRi I N T
WNET,

3VRUSVAD Y I LDEEES

MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246Eld. ACT. HCT CMOSED 8k~ 765V 2y &

R4, EHMHERT—5

J7IVEEEBA VY TI—RATEET., HEEHRD
FLWEEDOEICDNTIE. RIZSELTLESY,

UCSPODEFE

UCSPIZ. ek SDADZHIVEREEHEETIZ, /Y
T—UHRERBEDOMHEEZRT EIIRSENVIEED
NYT—IRZRH>TINVE T, UCSPOERMEIL.
A—YO7E>rTUAE. BEERKRM. RUERRE
[CERICBEARLTINE T, I—FIZUCSP/NYTr—2m
FERAERETDIHBIC. CNODRICDNTEILKERTD
WENHYET, BMfEFEmRBRRUTNEMEERZEL TD
MEEIT. DI/\BEIRTEITRESIND=H. EHi
FEnEFho

ANZHIVEZ S AMEEIE. UCSP/ N\ —2i2&DT
BRICERBINERTT, EkD/N\yT—2JEETIE
= RICKUBBDZA ML ZIDBRESNTNET AN
UCSPIZA—H0D7) » NEMICEZEFHNGINE T,
FHFEEDEELZRICANDDENH Y T, K4AIZ,
UCSPOOfEfEI4REZ FTM 9 D BdiEREZ R L &9, UCSP
IIROBERATRITELOIC. A MNIREBICBNTHEREM
DHDMRENAIRET T . BIMDERT—5 RUHRIEHIZ.
UCSPO 77U —3a>r/—RMIELLKEEINT
WET, VFELDD T THA Fapan.maxim-ic.com

ZETREL.

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
E'fgeh'Temperat“re Operating | ¢/ _ 45000 168 hours 0/45
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+15kV ESDfZE. BiF&E10nA, 3.0V~5.5V
wmX1Mbps. BEMDRS-232 52—/

EVEE
TOP VIEW
I o R . -
BN 1] 1] SHON &[] o] son e [1] 0] N o [1] [16] Voo
ct+ [ 2] [17] Ve ct+[ 2] 9] v Ci+[2] [19] Ve v+ [2] [15] anp
v 3] [16] cno va 5] g ano v [3] 1] o0 - (3] _aaasaran |14 Tout
ct-[4] anaxxmn |is] Tour ct-[4] maxam [i7] Tour c-[4] mamanan [iz] our o [«] maxs2s2c i3] R
cos[5] MAX3222E  [1q] Rin coe[B| MAX32226 el min c2e[5| MAX3232E il RN o [5] [12] Riout
co- [ 6] [13] RiOUT  C2- 6] [15] riour  c2-[ 6] [15] R1OUT - 5] [11] Ty
v-[7] [12] 1N v-[7] el ne. v-[7] [14] TN 12007 [7] [10] T2
T20UT [ 8] [11] TN T20UT 3] [13] Tin - T20UT 8] [13] 2N R [ 5] 9] roour
RaN [ 9 10] R20UT  R2N[ 9 2] Tan Ran [ 12] RoOUT
|: :l RZOUT% % NG N.C.E % NC. SSOP/SO/DIP
SO/DIP
TSSOP/SSOP TSSOP
° ° TOP VIEW )
c2+ [1] 28] o o2 [ 28] 1. S+ 883z 8¢
aND [ 2] [27] v+ co- [ 2 [27] v+ 6 EIEEEIEIERIE 3
C2- E EI Vee V- E EI Vee °
v-[4] [25] 1- RiN [ 4] [25] GnD RIN | 1] [24 ] ano
TiouT 5| MAXIM o v gon [5] MAXIM 5] - Ra | 2 ] [23 ] ot
MAX3237E MAX3241E _ =
T20UT [ 6 [23] on - Rain [ 6] 23] EN RIN |3 ] . [22 | &
13007 [ 7] [22] Tan Ram [7] [22] SHON RaN | 4] MAXIMN [21 ] sHoN
MAX3241E
R1N [ 8] [21] Riout  RsIN [ 8] [21] RiouTB RSIN | 5] (20 | riouTB
Rain [ 9] [20] roout  T10UT [ 9] [20] RooUTB Ti0uT | 6 ] [19] ro0outs
T40UT 10} [19] Tan T20UT [10) [19] RioUT T20UT | 7] (18 | riour
RaIN [11] 18] R3out  T30UT [11] 18] Ro0UT T30UT | 8] (37 reour
Ts0uT [12] [17] TSN Ta [12] [17] R3our \Q 9,
& [13] [16] R10UTB  T2N [13] [16] R4oUT EIRIEISIEIERIE
SFON [14] [15] mBAUD  TIIN [14] [15] Rsout SEEE3833¢
SSOP SSOP/SO/TSSOP QFN
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDf¥ZE. BiF&E10nA, 3.0V~5.5V
wmAX1Mbps. BEMDRS-2325>2—7%

S ==
EVEE (#E)
TOP VIEW
(BUMPS ON BOTTOM)
B2: SHON
C2: R10UT °
D2: T3IN R40UT RS0UT RN R2IN
e RaOUT (AT: A2y (A3) (M) (A5} {A6:RAIN
E3: 1IN
BUMPS B4, B5, C3, C4,
5,03, 04, D5 £4, D | TOUT B B2y B 8 RN
E5 NOT POPULATED
-t 0 maam (€6 RoiN
O MAXBM6E B
C2-{D1} (D2} (D6} T30UT
cor (B (B2} (E8) {E6 T20UT
wiFy Ry () (B (Fe:TioUT
Vee C1+ C1- GND
UCSsSP
16 MAXIM




+15kV ESDfZE. BiF&E10nA, 3.0V~5.5V
wmX1Mbps. BEMDRS-232 52—/

1REEEN{F OB
+3.3V +3.3V
R | 17 I ] 16
CavpAss T~ CYPASS T~
= I Vee 3 = il Vee 9
o1+l ' L o ct1el * o IS
owf T4, maxim T o1 uF T3l maxam T 04uF
5 MAX3222E . = . MAX3232E 6 =
C2 R -

0 & | Ll e e |% L Y
DATTI NG ] PO T otwr 0lwF T S, mER
=12 T1IN > T10UT |15 =11 T1IN > T10UT | 14
TTL/CMOS RS-232 TTL/CMOS RS-232

INPUTS QUTPUTS INPUTS OUTPUTS
o ]2 > T20UT | 8 Rl R > T20UT | 7
13} R10UT < RINJ14 _12] R10UT < RINJ13
TTL/CMOS 5kQ RS-232 TTL/CMOS 5kQ RS-232
QUTPUTS INPUTS OUTPUTS INPUTS
10| R2out < —RaNj9 9] Reout < —RaNjs
L
1] EN 5k 5kQ
= |18 —
GND SHON | GND
L6 15

*(3 CAN BE RETURNED TO EITHER Vg OR GROUND.
NOTE: PIN NUMBERS REFER TO SO/DIP PACKAGES.

SEE TABLE 2 FOR CAPACITOR SELECTION.
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDf¥ZE. BiF&E10nA, 3.0V~5.5V
wmAX1Mbps. BEMDRS-2325>2—7%

3 ==
EEENELR(REE)
+3.3V +33V
S Caypass e
1: % :I_: BYPASS %
281014 Vee 2z 28| ¢1. Vee 27
01uFL* V+ ¥ 03 I r— 78 e O
T 5|, MAXIM T otuF 0T uf,  MAKIM 283 -
’ MAX3237E 4 - ’ MAX3241E 3 ="
C2+ V- C2+ V-
01uF L& 5 L o1uF 01CF2—|:+ ) L4
T e NE R 3 R Lo
THIN - — TN
24 >T1 T10UT |5 14 > T10UT |9
~ o3| Tam >T2 T20UT |6 TTUeMos J w13 72N > 120U |10 Lo 930
INPUTS OUTPUTS
Logic | _ 22| T3IN T30UT |7 RS-232 ~ 12| T3IN T30UT | 11
INPUTS € ™ s > 0UTPUTS > >
— _ 21 | R10UTB
_ 19| T4IN >T4 T40UT |10 y <
20 | R20UTB
T5IN <
\;17 N T50UT | 12 | o
19 | R10U RIN |4 4
— 15 | R10UTB < ém
18 | R20UT = RN|5
21 | R10UT R R1IN | 8 < o
) %m TTL/CMOS
OUTPUTS | 47 | R3OUT = Rran|6 _ | Rs-232
Logic | <20 ]R2ouT =1, 5 R o ﬁﬁs&izs < O INPUTS
QUTPUTS U 5k
5kQ
_ 16 | R4OUT = N7
<8 R30UT 3 = R3NJ11 - -
- - 5kQ
J o)
= <15} Rs0UT S RN|8 o
= MBAUD |15 %5@
13 _
|14 23 | EN =
| —- JEE—
GND SN ~ GND SHON |22

1
N

*(3 CAN BE RETURNED TO EITHER Vg OR GROUND.
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+15kV ESDfZE. BiF&E10nA, 3.0V~5.5V
wmX1Mbps. BEMDRS-232 52—/

REEEEIR(EE)

+3.3V
+CBYPASS
T P2
1 9% Vee Fi
[ Ve __|i N
0F T ml MAXIMN 28? -
B MAX3246E o o
3 ra— C2+ V- _\|—/C4
OluF D)o, TE oy
T1IN
o3 > T10UT | F6
TTL/CMOS ) B2 T2IN > T20UT | E6 RS-232
INPUTS > [ OUTPUTS
02 T3IN > T30UT | D6
- ¢2 | R1ouT RIIN JA4 N
S %
1 | ReoUT = RN A5
%5%}
TTL/CMOS ) A1 | R30UT — R3INJA6  (RS-232
QUTPUTS ([ INPUTS
5kQ
A2 | R4OUT ~  R4IN|B6
éﬁkg
_ A3 | RsOUT < RsIN|Ce
\ <
B3 | EN =
GND SHON |82

J:—F5

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

MAXIN
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+15kV ESDf¥ZE. BiF&E10nA, 3.0V~5.5V
wmAX1Mbps. BEMDRS-2325>2—7%

BEBIRAAF BEMERRE)
NO. OF GUARANTEED PART TEMP RANGE  PIN-PACKAGE
LOW-POWER
PART DRIVERS/ | o irpown | PATA RATE MAX3237ECAI 0°Cto +70°C 28 SSOP
RECEIVERS (bps) MAX3237EEAI “40°C 0 +85°C 28 SSOP
MAX3222E 2/2 v 250k MAX3241ECAI 0°C to +70°C 28 SSOP
MAX3232E 2/2 — 250k MAX3241ECWI 0°Cto +70°C 28 Wide SO
MAX3237E 53 v o0k MAX3241ECUI 0°Cto +70°C 28 TSSOP
(Normal) MAX3241ECTJ 0°Cto +70°C 32 Thin QFN
MAX3237E MAX3241EEAI -40°C to +85°C 28 SSOP
5/3 1M
(MegaBaud) MAX3241EEWI -40°C to +85°C 28 Wide SO
MAX3241E 3/5 v 250k MAX3241EEUI -40°C to +85°C 28 TSSOP
MAX3246E 3/5 v 250K MAX3246ECBX-T 0°Cto +70°C 6 x 6 UCSP*
MAX3246EEBX-T  -40°C to +85°C 6 x 6 UCSP*
9’- W 7°II‘E§E *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.

TRANSISTOR COUNT:
MAX3222E/MAX3232E: 1129

MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

20

MAX3237E: 2110
MAX3241E: 1335
MAX3246E: 842
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+15kV ESDfZE. BiF&E10nA, 3.0V~5.5V
wmX1Mbps. BEMDRS-232 52—/

NYT—
(ZOF—F—MIEBEHIN TSNy =R, BFEARBMEINTNDEIFIRY A RO/ VYo —JERIL.
http://japan.maxim-ic.com/packages% ZSHB T\, )

@
321 o
% COMMON_DIMENSIONS £
% [ MILLIMETERS INCHES =
L[ MING MAX. | MIN. MAX. <
G} A | — [ 10 043 5
A | oos 015 .002 .006 A3
H A: | 085 095 | 033 | .037 -
b [ 019 030 | 007 | (012
o | 049 025 | .007 | .010
< [ 009 020 | .004 | .008
c, | 003 014 | .004 | .006
N D [SEE VARIATIONS [SEE VARIATIONS
T0P VIEW BOTTOM VIEW E| 430 | 450 | 169 | 177
e 0.65 BSC 026 BSC
H| 625 | 655 [ 246 [ 258
SEE DETAIL A —\ ¢ L[ oso | o70 [.020 | .028
I— 4 he — N _[SEE VARIATIONS [SEE VARIATIONS
@fﬁ [N ] o« 00 | Bo 00 | Bo

o SEATING
PLANE

SIDE VIEW END VIEV JEDEC VARIATIONS

MO-153 | N MILLIMETERS INCHES

_ _m&ﬁﬁﬁﬂ ' i (\,,, - &.J
P | ‘\_Qo.wcgf} ~d- 54‘ 7

o MIN. | MAX. | MIN. | MAX.
0.25 b1 AB1_ |14 D | 490 | 510 | 193 | .201
. ! AR 16D [ 4% 5.10 193 201
BSC ! . . .
WITH P'-A”N':‘\ AC 20| D | 640 | 660 | .252 | .260
| AD 24| D | 770 | 790 | 303 | .31
L~ a ¢ AE 28| D | 960 | 9.80 | 378 | .386
BASE METAL —1_ |
DETAIL A LEAD TIP DETAIL
NOTES!
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH DR PROTRUSIONS NOT TO EXCEED 0.5mm PER SIDE
3. CONTROLLING DIMENSION' MILLIMETER
2. VEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. ‘N* REFERS 70 NUMBER OF LEADS -
THE LEAD TIPS MUST LIE VITHIN A SPECIFIED ZONE. THIS TOLERANCE @m /VI /J ‘I /VI
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-] IN THE e
DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0066 G 1

MAXIN 2
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MAX3222E/MAX3232E/MAX3237E/MAX3241E/MAX3246E

+15kV ESDf¥ZE. BiF&E10nA, 3.0V~5.5V
wmAX1Mbps. BEMDRS-2325>2—7%

NYT—I(RE)

(CDT—=5—MIBHETNTND/NY r— DRI, BHMARMENTNDSEIIRY ZEA. BIHD/ VY T— BRI,

http://japan.maxim-ic.com/packages’* ~

|

=Z R

el )

m
-

1

A

"

BOTTOM VIEW

1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS

AND LINES VARY PER PRODUCT.

PACKAGE OUTLINE, 6x6 UCSP

APPROVAL DOCUMENT CONTROL NO.

21-0082

T
r@@@@@@
|00 0000 L o
QO OI00 O | Sl shvpvavhvavAv AN
clOO0 OO0 O] !
B | ——l; SIDE VIEW
| ekt
PIN Al_/Al 2 3!4 5 6 Wg"g‘!fflf‘.ﬁ%/V|/JX|/lll

A

| . , £
o
| COMMON 3
DIMENSIONS PKG. | DEPOPULATED >
%//////////// | 062+005-008 CODE | SOLDER BALLS g
’//i//////,f Al | 029£0.02 B36-1 | NONE
PIN 1 L 077X X XXX a2 | 0.33 REF. B36-2 | B3, B4, E3, E4
MARK AREA XXXXX b | #0.35+003 B36-3 | B4, BS, C3, C4, CS, D3, D4, DS,
/ XXX XX D D | 3.06£0.10 E4. ES
o — XX XXX D1 | 250 BASIC
E | 3.060.10
E1 | 250 BASIC
e | 050 BASIC
sD | 0.25 BASIC
TOP_ VIEW SE | 025 BASIC
NOTES:

7169 -0051 RRIHBERAERFRE3-30-16 (KU /1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

<FILN I HRASH

VHEIVLARR2ICVFOLEBIHEAFINCEEMADREBOFERICOWTC—IEEZANNIRET, BEFF>I 2 AEBEESNTHEEA,
VEILSHERTELS<EBRRUMLEZEEY SEMNZERLI T,
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