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THZENTEET, TOPVIEW arl A L 5o
1 18] SHON
MAX3222. MAX3237KRUMAX32413EZAR—ZAD ot [2] 7] Ve
SSOP/N\w T —ITIRHEINTINE T,
v+ [ 3] [16] 6nD
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3.0V~5.5V, BE/. =X1Mbps
4BDA(HF0. 1uFI > 7 2Y, EDRS-232 5 22—7Y

ABSOLUTE MAXIMUM RATINGS

VG e -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
Ve (NOE 1) i -0.3Vto +7V 16-Pin TSSOP (derate 6.7mW/°C above +70°C)............. 533mwW

V-(NOte 1) oo +0.3Vto -7V 16-Pin Narrow SO (derate 8.70mW/°C above +70°C) ....696mW

Vb + V= (NOtE 1) +13V 16-Pin Wide SO (derate 9.52mW/°C above +70°C)........ 762mW

Input Voltages 16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)...842mW

T_IN, SHDN, EN ..o -0.3Vto +6V 18-Pin SO (derate 9.52mW/°C above +70°C).............. 762mW

-0.3Vto (Voe + 0.3V) 18-Pin Plastic DIP (derate 11.11mW/°C above +70°C) ..889mW

R_|N ................................................................................. +25V 20-Pin SSOP (dera’[e 700mW/°C above +7ooc) ......... 559mW

Output Voltages 20-Pin TSSOP (derate 8.0mW/°C above +70°C) 640mW

;_%Ld:ll—_ ..................................................... -O SVtO(VCCi10332V\; 28-Plﬂ TSSOP (derate 87mW/°C above +7OOC) 696mwW

Short-Circuit Duration ' ' 28-P.|n SSOP (derate 9.52mW/°C above +70°C) ......... 762mW

T OUT oo, Continuous 28-Pin SO (derate 12.50mW/°C above +70°C) .................... w
Operating Temperature Ranges

MAXB2_ _Co i 0°C to +70°C

MAX32_ _E_ _ -40°C to +85°C

Storage Temperature Range .........c...ccoceeeevvenne, -65°C to +150°C

Lead Temperature (soldering, 10S) .......cccccovvviiiiiiiinennn. +300°C

Note 1: V+ and V- can have a maximum magnitude of 7V, but their absolute difference cannot exceed 13V.
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 = +3.0V to +5.5V, C1-C4 = 0.1uF (Note 2), Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

| PARAMETER | CONDITIONS MIN TYP MAX | UNITS
DC CHARACTERISTICS
No load, Vo = 3.3V o 5.0V, MAX3222/MAX3232/ 0.3 10
Vce Power-Supply Current Th- 50 MAX3241 mA
MAX3237 0.5 2.0
Shutdown Supply Current SHDN = GND, Ta = +25°C 1.0 10 uA
LOGIC INPUTS AND RECEIVER OUTPUTS
é&%‘g é(;g'c Threshold Low | &\ EN, SHDN, MBAUD 0.8 v
Input Logic Threshold High Vce = 3.3V 2.0 y
(Note 3) Vee = 5.0V 2.4
Input Leakage Current T_IN, EN, SHDN, MBAUD +0.01  +1.0 PA
Output Leakage Current Receivers disabled +0.05 +10 uA
Output Voltage Low lout = 1.6mMA 0.4 Vv
Output Voltage High louT = -1.0mA Vcc-06  Vce-0.1 v
RECEIVER INPUTS
Input Voltage Range -25 25 \
Vce = 3.3V 0.6 1.2
Input Threshold Low Ta = +25°C \
Vce = 5.0V 0.8 1.5
) Vce = 3.3V 1.5 2.4
Input Threshold High Ta =+25°C \
Vce = 5.0V 1.8 2.4

2 MAXIN
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3.0Vv~5.5V, (BE

. mX1Mbps

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +5.5V, C1-C4 = 0.1uF (Note 2), Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Hysteresis 0.3 V
Input Resistance Ta = +25°C 3 5 7 kQ
TRANSMITTER OUTPUTS
Output Voltage Swing All transmitter outputs loaded with 3kQ to ground +5.0 +5.4 Vv
Output Resistance Vce = V+ =V-=0V, TouT = £2V 300 10M Q
Output Short-Circuit Current +35 +60 mA
Output Leakage Current \égzglzdﬂw, Vce = 0V or 3V to 5.5V, transmitters 405 UA
MOUSE DRIVEABILITY (MAX3241)
T1IN = T2IN = GND, T3IN = Vcc,
Transmitter Output Voltage T30UT loaded with 3kQ to GND, +5.0 \
T10UT and T20UT loaded with 2.5mA each

TIMING CHARACTERISTICS—MAX3222/MAX3232/MAX3241

(Vce = +3.0V to +5.5V, C1-C4 = 0.1uF (Note 2), Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Maximum Data Rate RL = 3kQ, C| = 1000pF, one transmitter switching 120 235 kbps
. . tPHL 0.3
Receiver Propagation Delay R_INto R_OUT, CL = 150pF ys
tPLH 0.3
Receiver Output Enable Time | Normal operation 200 ns
Receiver Output Disable Time | Normal operation 200 ns
Transmitter Skew [ tPHL - tPLH | 300 ns
Receiver Skew [ tPHL - tPLH | 300 ns
Vee = 3.3V, RL = 3kQ to 7k, CL = 150pF to 6 30
y . +3V to -3V or -3V to +3V, 1000pF
Transition-Region Slew Rate o ; V/us
Ta = +25°C, one transmitter _
=7 CL = 150pF to 4 30
switching 2500pF
N AXIMW 3
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MAX3222/MAX3232/MAX3237/MAX3241

3.0V~5.5V, BE/. =X1Mbps
4BDA(HF0. 1uFI > 7 2Y, EDRS-232 5 22—7Y

TIMING CHARACTERISTICS—MAX3237

(Vcc = +3.0V to +5.5V, C1-C4 = 0.1uF (Note 2), Ta = TmIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
RL = 3kQ, C = 1000pF, one transmitter switching, 250
MBAUD = GND
. Vce = 3.0V to 4.5V, RL = 3kQ, CL = 250pF,
Maximum Data Rate one transmitter switching, MBAUD = Voo 1000 kbps
Vce = 4.5V t0 5.5V, R = 3kQ, CL = 1000pF, 1000
one transmitter switching, MBAUD = Vcc
. . tPHL 0.15
Receiver Propagation Delay R_IN to R_OUT, CL = 150pF us
tPLH 0.15
Receiver Output Enable Time | Normal operation 200 ns
Receiver Output Disable Time | Normal operation 200 ns
) [ tPHL - tpLH |, MBAUD = GND 100 ns
Transmitter Skew
[tPHL - tPLH |, MBAUD = Vce 25 ns
Receiver Skew [tPHL - tPLH | 50 ns
MBAUD =
6 30
CL = 150pF | GND
Vce = 3.3V, RL=3Qto 7kQ, | 1o 1000pF MBAUD =
Transition-Region Slew Rate +3V to -3V or -3V to +3V, V. B 24 150 V/us
Ta = +25°C ce
CL = 150pF to 2500pF, 4 30
MBAUD = GND

Note 2: MAX3222/MAX3232/MAX3241: C1-C4 = 0.1pF tested at 3.3V +10%; C1 = 0.047uF, C2-C4 = 0.33F tested at 5.0V £10%.
MAX3237: C1-C4 = 0.1pF tested at 3.3V £5%; C1-C4 = 0.22uF tested at 3.3V £10%; C1 = 0.047uF, C2—C4 = 0.33F tested
at 5.0V £10%.

Note 3: Transmitter input hysteresis is typically 250mV.

IRESERE

(Vce = +3.3V, 235kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ, Ta = +25°C, unless otherwise noted.)

MAX3222/MAX3232 MAX3222/MAX3232 MAX3222/MAX3232
TRANSMITTER OUTPUT VOLTAGE SLEW RATE SUPPLY CURRENT vs. LOAD CAPACITANCE
vs. LOAD CAPACITANCE vs. LOAD CAPACITANGE WHEN TRANSMITTING DATA
6 1 z 2 T T T T T T ]2 40 %
s 5 Vour++—|& 20 FOR DATA RATES UP TO 235kbps | % yd
g 4 . 5 |\ T 23skops 47 | |
g 2 @ 16 ‘\ E %0
= = N = P
— = 14 NS Z 25 7
g :) e o1 SEW &£ | 120ks_L—"|
5 < > 20
=) < 10 N o v
e z +SLEW | N > 15 pod ol
E 2 > D & S
5 3 6 @10
= 4 4
& 5 Vouyr 9 5
6 ‘ 0 0
0 1000 2000 3000 4000 5000 150 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD GAPAGITANCE (pF) LOAD CAPACITANCE (pF) LOAD GAPAGITANCE (pF)
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) ==
EEESERSE(RSE) g
(Vce = +3.3V, 23bkbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ, Ta = +25°C, unless otherwise noted.) b
MAX3241 MAX3241 MAX3241 *
TRANSMITTER OUTPUT VOLTAGE SLEW RATE SUPPLY CURRENT vs. LOAD u
vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE CAPACITANCE WHEN TRANSMITTING DATA
75 ™1z 24 5 45 — s N
s Vour+ [& 2 10 235kbps ), N
w50 : : T
o 20 N\ - 35 N
5 _ N, E ~
2 25 g 18 N SEw = % T 120kbps ==
= 1 TRANSMITTER AT 235kbps S 5 NG = PZ o
g 2 TRANSMITTERS AT 30kbps i N £ 2 v i
> 0 < 14 = 1 b
S = D S -
o A\
12 ~ Z 20kbps
E 25 = SSLEWTA g 15 L - p *
= 10 N~ > _/____._——-——"
%) VouT- \\ @ 10 u
= out 8 S
<< -50 Y N
= N
[ 6 \\ 5 u
75 4 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 N
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) -
MAX3237 MAX3237 MAX3237 g
TRANSMITTER OUTPUT VOLTAGE TRANSMITTER OUTPUT VOLTAGE SLEW RATE vs. LOAD CAPACITANCE b
vs. LOAD CAPACITANCE (MBAUD = GND) vs. LOAD CAPACITANCE (MBAUD = Vg) (MBAUD = GND)
75 s 75 —= 12 *
s wli PNl Y
w50 w 50 = 10 ~_ -SLEW
5] 5] ~
= = 2Mbps 1.5Mbps _ +$vv§>‘\ N
s = | | P W
> 25 g 25 ! ‘ 3 8 Sx_
5 1 TRANSMITTER AT 240kbps 5 1 TRANSMITTER AT FULL DATA RATE = TN \l
E 4 TRANSMITTERS AT 15kbps & 4 TRANSMITTERS AT 1/16 DATA RATE = NS
a [ 3k + GL LOADS 2 O[3k +Cy LOAD, EACH OUTPUT — & 6
o Ve = 3.3V = Voo =3.3V ‘ ‘ =
E 25 E 25 | @ 4 b
= = 1 TRANSMITTER AT 240kbps
2 2 2Mbps | 1.5Mbps 4 TRANSMITTERS AT 15kbps
= 50 = 50 : 2 [ 3kQ + C_ LOADS
o I — 1Mbps oL
| Veg =3.3V u
-7.5 75 0 T N
0 1000 2000 3000 4000 5000 0 500 1000 1500 2000 0 1000 2000 3000 4000 5000 N
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) -h
MAX3237 MAX3237 MAX3237 ml,
SLEW RATE vs. LOAD CAPACITANCE SUPPLY CURRENT vs. SKEW vs. LOAD CAPACITANCE
(MBAUD = V¢g) LOAD CAPACITANCE (MBAUD = GND) (tpLH - tpHL)
70 2 60 Z 70 T T T o
s 1 TRANSMITTER AT 512kbps
60 5 E 60 | 4 TRANSMITTERS AT 32kbps
\ -SLEW, 1Mbps — 240kbps 3kQ + C LOADS
Rl e ¥/ I M oo| |
2 \\y -SLEW, 2Mbps E 40 Okbps =Yoo /
S .0 \~§ JSLEW, 2Mbps | P //W 10 " Vi
= [a
= = 30 L - /
= L — AVERAGE; 10 PARTS
= 30 S ~ _— 20Kbps 30 t§ 7
w
2 & 2 I — L
20 ‘ @ 1 TRANSMITTER AT FULL DATA RATE 20
1 TRANSMITTER AT FULL DATA RATE ~—
10 | 4 TRANSMITTERS AT 1/16 DATA RATE__| 10 —gkg“"\és'\ﬂg;ggs AT 1/16 DATARATE__ 10 7 N
3k + C LOAD EACH OUTPUT + 0L MIN N
ey ‘ ‘ Vog =33V | |
0 CC= -9 ‘ ‘ ‘ 0 | | 0
0 500 1000 1500 2000 0 1000 2000 3000 4000 5000 0 500 1000 1500 2000 2500
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
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3.0V~5.5V, BE/. =X1Mbps
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w55 BR
E v
MAX3222 e B
MAX3232 | MAX3237 | MAX3241
DIP/SOP| SSOP
1 1 — 13 23 EN Lo—NNA2—=TI(ToF470-)
2 2 1 28 28 C1+ BEY T SRFvY—IURTAVF YD TS RiGF
3 3 2 27 27 V+ Frv =R TICEDTHEELI-+5.5VEE
4 4 3 25 24 C1- BEEYTSRFv—RTAVTFUHDOY A F AHF
5 5 4 1 1 Ca+ REF V=R TAVTF DTS RiEF
6 6 5 3 2 Ce- REFv—2RTAVTFHOY A F RikF
7 7 6 4 3 V- Fr =R TICE D THREL-B.BVERE
8,15 | 817 7,14 507 | 91011 | TOUT |Rs-232h5>23 i
9,14 9,16 8,13 8,9, 11 4-8 RN | RS-232L-2—/XAH
10,13 | 10,15 9,12 18, 20, 21 15-19 R_OUT | TTL/CMOSL > —/\xHH
17,19, 22, -
11,12 | 12,13 10, 11 3 o4 12,13, 14 TN | TTL/CMOS bSR3 yH AN
16 18 15 2 25 GND | g5 R
17 19 16 26 26 Vee +3.0V~+5.5VEFEFE
18 20 — 14 22 SHDN vy NI UBIE(T T4 7 0-)
— 11,14 — — — IR
15 o MBAUD MegaBaud®IffIA 1. BEENERFICIZGNDIC .
- - - 1MbpsErix L — MFIZIIVeclcEHR L E 9,
— — — 16 20, 21 R_.OUTB | EREZ AT AUZ ) L—/IN\BHER 7T 1 7)
6 NI/
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FAPVFvr—IRTEEIAIN—F

MAX3222/MAX3232/MAX3237/MAX324 1 DIER
BRIIZESNETATIV - Frv—2IR T THER
TN, 3.0V~5.5VDEANEEVce)EHICH T,
+5. 5V(fBEEF v —I R T RO-5.5V(REF +—
RONOEHBEERELE T, Frr—IR TSR
HE— RTEEL. IRDEHAEENS.EVIUTODIS
BICEMEL. BHBEENS.OVEBDEELELET,
BF v —IRTNE V+ROV-BREEMT D/DIC
TS5V FoH(Cl. C2)EEREI VT H(C3.
CHERBEELET,

RS-232+35 2R 3vH

N hZRAIVHIE CMOSOTY I LAN)ILE
5.0VDEIA/TIA-232L NV ICE#BT DREL NI
NS RAL—HTY,
MAX3222/MAX3232/MAX3241D 2SR IV
IE. BERE3kQ/1000pFIc&H 0V T 120kbpsdD 7 —%
L—hAMREEES . LapLink™EDPCEBEY 7 b
DIFETAVNFTIIVTY, InoDOEGRIF235kbps
(typ) DT =5 L — hTEMFABEC Y, BED SR

LapLinkidTraveling SoftwareDEHIET Y,

IV ERLIERL. BEOL D —/NDPY D X ZERH
THIEELTEET,

MAX3222/MAX3237/MAX3241 DHAEIE. v b
FOVE—RBIZIIATUNAA VE=F 2 )IIRBUZF
9o MAX3222/MAX3232/MAX3237/MAX324 113
BREATIEIC. HAZE12VETOEBETHRH I D
ENTEZT,

RSV IVIDARITIETIVT Yy TERHARES
TWhE A, RMEBDANIICGNDE2IF Vel L
TS,

MAX3237 MegaBaud&){E

MAX3237TD VA VHIT. BEFHIEE— R
(MBAUD=GND)BlImEBA@FRE3IkQ/1000pFI(C
HLT250kbpsDT—% L — MAMREES #1. LapLink™
ZOPCEBEY 7 N 7&EAVINFTIVTY,

FUSEHERL7IVEBEREL T, MAX323714
MegaBaud&#E= gz Tl E 9, MAX3237D ~Z
2 I vHIE. MegaBaud#fEE— KR(MBAUD=Vcc)BF
IIEREEMERME3KO/250pF. 3.0V<Vce<4. bVIZH
T1MbpsDF—% L — hHMREESNTINVE T, BV
+10%DE}ETITI. REBEETFFH3IKQ/1000pFIC
HNTIMbpsDTF—%F L — hAMRIEESNTIVE T,

Vee At
0.1uF T
C1+ Voe v
HEN i
C1 C3
T mmam T
MAX3222 =
e MAX3232 S P
T MAX3237 .
02 MAX3241 I
MU e T_0UT R
R_0UT _ R_IN
e S GND 3 2500pF
T T L

* MAX3222/MAX3241 ONLY
MINIMUM SLEW-RATE TEST CIRCUIT

Vee as
0.1uF -
C1+ Voe V.
] T+
C1 C3
T mmam T
MAX3222 =
[ MAX3232 S P
2 T MAX3237 o4
02 MAX3241 I
MU T_ouT R
R_ouT _ R_IN
" ER D LYE B
Vee SHDN™ GND 7k :I: 150pF

MAXIMUM SLEW-RATE TEST CIRCUIT

M1. Z)b—L— bDOEEREIE
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MAX3222/MAX3232/MAX3237/MAX3241

3.0V~5.5V, BE/. =X1Mbps
ABDA(HF0.1uFI > F72Y, EDRS-232 5 22—7Y

Vee

= PREVIOUS
T RS-232
* Rx | <
PROTECTION
DIODE 5K
UART
: o=
GND SHDN = GND ——

I T

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

Vee

1
Tg LOGIC
Mo ITRANSITION

-
DETECTOR
L MAXIMN
— - MAX3237
MAX3241
R10UTB
Vcc*
Rx R10UT R1IN
PROTECTION o
DIODE EN=Vce 5K
UART
: = T10uT
Tx T1IN >
GND SHDN = GND

I T

b) NEW MAX3237/MAX3241: EN SHUTS DOWN RECEIVER QUTPUTS (EXCEPT FOR
B OUTPUTS), SO NO CURRENT FLOWS TO UART IN SHUTDOWN. B OUTPUTS
INDICATE RECEIVER ACTIVITY DURING SHUTDOWN WITH EN HIGH.

M2. UARTRUA V5 TT—RD vy T T UBIC
HVIDRS-2327 07T 4 ET 14 DIFEH
MAX3237/MAX3241(b) ERERD b S22 —/N
(@) EDLEE

RS-232L >—N

nsol—/NN3, RS-232(E8582CM0OSoO 2y &
HALNIICE#BELFT, MAX3222/MAX3237/
MAX32413REx b 514 27— MHAZERBATNE T,
Y RNIOUBOLY—NETIT A4 TXRIEA
TIOTA4TDEESMIBIRTEFI(EI18H),

MAX3237(R10UTB)RUMAX3241(R10UTB. R20UTB)
DAV T A& HAIF. ENYOSHDNDIREE (C IR
BL<BICTFIT14TTd, ZD=H. L—/NHBAIC
BHESNTWDZDMDT/NA RIZIBAR/NA 7 X%
MABZEBLL) VITA VD=5 BEBER/TDZEN
TEFE9, Znld. vy MO VEICEDKESIC
BhETVccZOVICRRETDESOB AT LB AIS
UARTICRIETY (K2),

MAX3222/MAX3237/MAX3241MD

vy bIOUE—F

vy RO UE— RIF(SHDN=O—) SHBERIS1pA
UFRIERLE T, vy NI OUBSICIETFv—2R
IIA TSN, VHIVelC TV D V-39 5 RICTIL
TuTEn, ¥R vIEAEITAv=TIL0UNA
AVE=FA)ENET, vy NI D E— RERER
TEDICWHELEREIZ100us(typ) T (H3), vy b
O E— REFERLEEEIT. SHDNZ ViR L T
<72&0\, SHDNIZR OUTHR_OUTBICIZEEL FH A,

MAX3222/MAX3237/MAX3241MD
1 x—TIVEH

ENDYN1 DIEE. Rzl > —/SEHAR _ OUDAYNA A >
E—F KU ET, AT AUZHEARTIOUTB
RUOR20UTBIZ. ENROUSHDNDIAREICBEFE AL < B
TOTA4T TR, ENIZT OUTICIIFE L FtH A,

7ITVr—2aviEik

AVFH0ER

C1~C4ICERIT 2T UTDEHEIZ. BROBEIC
TZNEFEFENLL. BEMHDWIIIFEEHED Y
FUTDEBELTEHEERTETY . Fr— IR T3
3.3VENMERSICIZ0. IUFO OV TF U AERELELE T,
FOMOERBEECHERIVTUHBEEICDINTII
RK2ESBBLTLES L, R2IRSNTNDEELY
HNSHBBEDEDIIERLRENTLEE L, VT
BENMNEMTD(F X IE2/ICHED)ENTIRI VY
HAD Y TILASED L. SHEEHHEMNER SN
9, CIOBBAZELKI\T. C2. C3RUCLADES
BRELTZEITEZTN, LAL. BYABEH
CIgtpaA>YF o) EM#IFTDHIC. CITOBTEIE
WFC2, C3. CANBEBEHICAELLLET,

HEOR/NBEEOIAVF Y EFERTDIESEICIE.
BENBEZNLICE DTEEICEBLENEDICLE
T, HELERIDLOBIBEICIE. AHBEMEH LY
AXERAVFUYZEFERLEZY, VT UHDOEME
FIEIA(ESR)IZ. BEEBEICHNTEML. V+BXU
V-ED) v TINEBEICEEEZS XY,

MAXI N




3.0V~5.5V, BE
4@EDHF130. 1uF3 > 7Y, BORS-232522—/¥

F:1. MAX3222/MAX3237/MAX3241
Dovy bIOIRUALZ—T IV

BETHYTIVT
B EDIFEIZ0 N UFDNA/NZR AV F Y THATT,

. mX1Mbps

LYCEXVIN/LECEXVIN/CECEXVIN/CCCEXVYIN

Hlf SR ER BE/AZCHBAT7T T —2a>08ald.
R OUTB Fr—RTATFUOYCIEBBRED I VT UY T,
m m T_OUT R_OUT (MRX3237/ V?CEQ?y I\L:Tjj‘yjlj yg\[/t<7:éb\o /\/r
MAX3241) INZAATUHIETEBRRIFICOELS ICERfFIFTL
0 0 High-Z Active Active S
0 1 High-Z High-Z Active . -
1 0 Active Active Active 2. TVETORBERF
1 1 Active High-Z Active 2. INETOHOERBEBEICHSNTIE. hZURIvH
HAIEE3. 7VDOEIA/TIA-562 LNV &#HF L £ 9,
RK2. AVFUHDHEBEE R . — -
vy NIOVERIBO NSV RAIYIEN
Vce C1 C2,C3,C4 . _ -
(V) (MF) (WF) M3y MO VEREBDO NS VA Y IHDD
MAX3222/MAX3232/MAX3241 ETE@Z'DZT’\L/@E?O 230) |\5\/X E ‘y gll:l:llijEtTQ
301056 o1 01 TATICiEBdE. 2EDEADISENIFEDRS-232L-N)L
' ' ' ' ERDEDICBESNTLEIT(—HEDISVRIYY
151055 0047 0% AAENA . BIEA—)e & RS2 2 Y H1E3KQ/
301055 01 0.47 2500pFDEFREHELSTNET, RSYXI VY
MAX3237 HAE. Sy MY UBBERICIE) VX IPES
3.01t03.6 0.22 0.22 LLBEWEEFZRLEFEA, PRI YHZIIV-D
3.15t0 3.6 0.1 0.1 EENWIVEBADETA—TIEhhEFEADT.
451055 0.047 0.33 ABRLTL &0,
3.0t055 0.22 1.0
v AERENEES
MAX324113. REBEBETCEH U 7LV X =ZEKE)
TEBDEOICHFAFZREFENTINVE T, MAX32411(Z
Microsoft. LogitechEMDIZHEREY T A THERBFH T
- 9, MAX3241 3B E=EELIEE2TD ) IV IR
sy L] HE+DICREFL. FLADVIRXDERROBEDONE
7 FHICEELTLEY, M4ald. 3.0VEREIRSICEEE
REBMLULEBED NS VR IYIYHADEEOE LA
~LTWET, H4bld. MAX3241Z2B\=18E8D
2V/div t\\\ : BEEMNLY O AEGZRLTNET,
S e I B
50us/div
Ve =33V
C1-C4=0.1uF

X3. vy NIOUEBBRERO/ND =7 TEOD
N SRV V!

MAXIN 9



MAX3222/MAX3232/MAX3237/MAX3241

3.0V~5.5V, BE/)., =mX1Mbps
4B DA ($130. 1uFI > 72,

HBDRS-2325>2

TRANSMITTER QUTPUT VOLTAGE (V)
D O A WN = O =N WS oo,

Voyt+

et

VOUT;;

0 1

2 3 4 5 6

7

LOAD CURRENT PER TRANSMITTER (mA)

HM4a.MAX3241D b2V A2y Y HADBENRGEER

Vee=
055V
0.1uF
l I"L

3V

26
28 v 27
6 ] Cl+ cC Ve e
T2 - T
AU L COMPUTER SERIAL PORT
1 3
e MAX3241 V-4 /
T 21 f_[
14 TN {>¢ TouT}e T )
J:_ +V
~ 3] TN {>¢ T20UT 10 |
J:_ +V
Ven 12| TSN T30UT | 11 1
cC
01| rioutB_~ v
~ i
2 R20UTB<] L GND
19 R1OUT§} RIIN | 4 L
_18 RZOUTﬂ Sk =RaN |5
7 Raomﬂ =RINJ6
16 R4OUT%} =RaiN |7
_15 RSOUTﬂ T RSIN | 8
] I * o |2
GND
1%

MOUSE

M4b. ¥ X KT A /NDE BR[O ER

10

MAXI N




3.0V~5.5V, BE
4@EDHF130. 1uF3 > 7Y, BORS-232522—/¥

. mX1Mbps

o I:
0.1uF T
. Vee
e Bl e
T T
MNAXI =
C2+ MAX3222 Ve
2 L] MAX3232 Lo
T e s T
MAX3241 =
= > T_0UuT
— -

]

R_OUT \I/\ B
o % = 1000pF

SHDN™ —_—

Vee

IH 2

* MAX3222/MAX3241 ONLY

X5. JL—"T/\y R ER([OIES

BETF—FL—1
MAX3222/MAX3232/MAX3241I38&F—% L— b
ICHTE. RS-232h TV I VY DREHNERE

+5.0VEH#IFLE T, RSICANS VR IVIDIL—T

Ny O EBEERERLE T, K6ICIFT120kbpsTD
W—TNy ORBOHERE., H7ICIIEALABE%E
235kbpsTIT o EIBEDHREZRLE T, HO6TIL.
1000pF(CHF7ERS-232& (I L T B2 b2 X
Iy H120kbpsTEEISNTIVET, R7TlE. &
TORNZVZAIYHIFRS-232L 2 —/NEATI(C
1000pFTcETEN. ZLTIEAD NS VI VYEIAH
235kbpsTERENSNTIVE T,

MAX323713 TMbpsE TODF— L — MIHBIT.
RS-232MDBE NSV R I vHHHBE+5VU L%
HIZLFE I, B8ICTMbpsTDIL— /Ny U ERIESR
%R &9 (MBAUD=Vce). BIBDRETIE. 2THD
RS> 23 wHI3RS-232L & —/\& 132 250pF At
BREINTNET,

TN L] il‘ [ | \ J L 5V/div
T10UT ’___\ J : \ / \ ]f 5V/div
rour | A f 5/div

5us/div
Vee =33V

BI6. MAX3241)L—F/\y U E#ER(120kbps)

- L L svi
T10UT 1 el \ / 5V/div
R10UT ﬁ I 5V/div

2us/div
Ve =33V

B7. MAX3241)L—7/\y B4R (235kbps)

+5V

o L] SR

5V [ Cde .

o ——m\ broesgonnd / T_OUT=R_IN
w b N s
+5V

ov *———f 1 R_OUT

150pF

200ns/div
Vg =33V

F8. MAX3237)L—/\y 2 sE#£58 (1000kbps.
MBAUD=Vcc)

11

MAXIN

LPCEXVIN/LECEXVIN/CECEXVIN/CCCEXVIN



MAX3222/MAX3232/MAX3237/MAX3241

3.0V~5.5V, BE/. =X1Mbps
ABDA(HF0.1uFI > F72Y, EDRS-232 5 22—7Y

3VRUSBVOD Y I EDHEER 3. FEEREETOO YOI 7 I
MAX3222/MAX3232/MAX3237/MAX3241I3ACT. EDHEEN
HCT CMOSE& Dk« mbvaO v o 77 I EEEA Y
FITI—RTEFY, HMEEHEDFELWVESGHLEICD 5 & IN MAX32_ O
NTRE3ESBLT LS, RANE e AYIFEUT4
V V
2CMOST73U&aY
3.3 3.3 NFTIL
5 5 2TTLRUCMOSO W &
J7IUEAVNF I
ACT. HCT. CMOSREU
5 33 TTLE O /XFT)be AC,
’ HC. CD4000 CMOS&
3FETINF T,
158 (E [ 5%
+3.3V +3.3V
0.1uF % Vl il 0.1uF % Vl L
= ) .\ cC 3 = 1 cC 2
= ) mmam | o s | NEETS
0.1pF : 3
W ey pyfien T owF T 3., XM Lo
5 7 4 6
o F C2+ V- o % MAX3232 g
0lF T 6)c, T onf 0P 5], T 01
’=12 T1IN > T10UT L /=11 T1IN > T10UT L
TTL/CMOS RS-232 TTL/CMOS RS-232
INPUTS OUTPUTS INPUTS OUTPUTS

g _ 1] T2IN : T20UT | 8 } _ =1[) T2IN > T20UT § 7
— _13] R10UT < R1IN | 14 A} — 12 R10UT < R1INJ 13

TTL/CMOS 5K RS-232 TTL/CMQS 5k RS-232
OUTPUTS INPUTS OUTPUTS INPUTS
10| R2oUT < RAN]9 9] reout < —RN|8

~ - p ~
~ 1] EN 5k 5k
= 118 =
GND SHON | GND
I T

PIN NUMBERS REFER TO DIP/SO PACKAGES.

i * 3 CAN BE RETURNED TO EITHER Vg OR GROUND.
C3 CAN BE RETURNED TO EITHER V¢ OR GROUND.

SEE TABLE 2 FOR CAPACITOR SELECTION

12 MAXI N




3.0V~5.5V, BE/). =X1Mbps
4B DA (I170. 1uFI > 7Y, BDRS-232 5> >—/%

S ==
1= EEER I (KR E)
|/
0'1“F£J__ 3.3V
+0. Py
= 26 i + | 2
0.1uF iO.mF
21, Vee o | = »le, Vee 27
01uF £ V+ 0.1uF £ V+ -
T 2] T 2 T8
MAXI/MN NI . = 01uF
1 4 1
C2+ MAX3237 " 02+ MAX3241 V-
0.1pF L L o1ur 0.1uF L Loy
T 3., T T 2] Tt o1uF
24 TN > T10UT |5 . 14 TN > T10UT |9
e > T20UT |6 TTeMos d i3 12N >0_T20UT 10, URs-o30
INPUTS OUTPUTS
LoGic | 22 JT3IN > T30UT |7 RS-232 12| 3N T30UT J 11
INPUTS € > 20UTPUTS ~ >
— 21 JR1IOUTB _~
_ 19 | TN > T400UT 10
20 | R20UTB
_ 7] TN 3 T500UT | 12 <

> —»
~ 19 JR10UT < R1IN §4
— 16 | R10UTB i y

o

_ 18 | R2OUT

21 | R10UT R R1IN |8
d 5k TTL/CMOS
OUTPUTS R30UT

R2IN §9 RS-232 <

R2IN |5

A

“I

WA TR

R3IN §6 RS-232

A

LOGIC | -2} R20UT le_3 <« INPUTS
UTPUTS INPUTS 5k
5k hl
L 16 JR40UT = mN|7
<J18]R30uT 0 o RNt - -
- - 5k
J 5k
— _ 15 | R5OUT S RsN |8
= MBAUD |15 5k
13 _
J— 7 23 EN =
— —
GND SHON § GND S |22
12 125
* ©3 CAN BE RETURNED TO EITHER Vg OR GROUND. * ©3 CAN BE RETURNED TO EITHER Vg OR GROUND.

MAXIN 13
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3.0V~5.5V, BE/. =X1Mbps
4B DA (F170. 1uFI > T2, BDRS-232 5 >>—/%

MAX3222/MAX3232/MAX3237/MAX3241

EVEE #HEE)
TOP VIEW
[ ]
1] [20] SHON
P
C1+% % Vee 01y E E Ve
V+[3 18] GND Ve |Z E GND
oi-[4] mmanm [i7] Tour o 3] m
B maxim Aot
C2+ E MAX3222 E RIIN
cr [4]  Mmaxs232 i3] rin
co- [ 6] [15] R10UT
c2- [5] [12] RiouT
v-[7] [14] NC.
T20UT [ g [13] TN L] v
[8 5 o T20UT [ 7] [10] T2y
Ran 9 2] 12
RaiN [8 9] Roout
R20UT [ 19| [11] nC. " =
DIP/SO/TSSOP
SSOP/TSSOP
[ J [ ]
co+ [1] 28] 1. o2+ [1] 28] 1+
onD [ 2] [27] v+ c2- [ 2] [27] v
C2- E E‘ Vee V- E El Vee
v- [ 4] 25] o1- RN [4] [25] 6D
NAXI MNAXIN
TI0UT TN -
E MAX3237 2_—4| e E MAX3241 El i
12007 [ 6] 23] T2 Rsin [ 6] 23] EN
13001 [ 7] [22] TaN R [ 7] [22] SrON
RN [ 3] [21] riou Rsi [ 8] 21] riouTe
RN [ 9] [20] RoouT TouT [ 9] 20] RoouTB
Ta0uT [10] 1] T4 T20UT [10] [19] RiouT
RaIN [11] 18] R3out 13007 [11] 18] RoouT
T50UT [12] [17] T8N T3 [12 [17] RouT
n [13 16] r0UTB o [13 [16] raour
SHON [14] [15] mBAUD TN [14] 15] Rsour
SSOP SO/SSOP/TSSOP

14 MAXI N




3.0V~5.5V, BE/). =X1Mbps
4EDHH130. 1uFI3 > 7Y, BODRS-232522—/¥

BEMRSE)

PART TEMP RANGE PIN-PACKAGE PART TEMP RANGE PIN-PACKAGE
MAX3222EUP -40°C to +85°C 20 TSSOP MAX3232EWE -40°C to +85°C 16 Wide SO
MAX3222EAP -40°C to +85°C 20 SSOP MAX3232EPE -40°C to +85°C 16 Plastic DIP
MAX3222EWN -40°C to +85°C 18 SO MAX3237CAl 0°C to +70°C 28 SSOP
MAX3222EPN -40°C to +85°C 18 Plastic DIP MAX3237EAl -40°C to +85°C 28 SSOP
MAX3222C/D 0°C to +70°C Dice* MAX3241CUI 0°C to +70°C 28 TSSOP
MAX3232CUE 0°C to +70°C 16 TSSOP MAX3241CAl 0°C to +70°C 28 SSOP
MAX3232CSE 0°C to +70°C 16 Narrow SO MAX3241CWI 0°C to +70°C 28 SO
MAX3232CWE 0°C to +70°C 16 Wide SO MAX3241EUI ~40°C to +85°C 28 TSSOP
MAX3232CPE 0°C to +70°C 16 Plastic DIP MAX3241EAI -40°C to +85°C 28 SSOP
MAX3232EUE -40°C to +85°C 16 TSSOP MAX3241EWI -40°C to +85°C 28 SO
MAX3232ESE -40°C t ° 16 N N . o— N

3232ES 0°Clo +85°C 16 Narrow SO 54 ZI3Tp = +25CTDC/ X5 A — 5 DHHRBE

x99,
SVERENDEIA/TIA-232KR UEIA/TIA-562 k5 > —IN
Ty b — EIA/
5 = BREE rovo—r | sovmic | BETTY I na2s 5 =
A V) Lo—ingg POFATE | G i ;
Lo—ng P 562
MAX212 3.0~ 3.6 3/5 5 120 232 <7 2 ERED
~ IV T S EEERE,

MAX218 1.8 ~4.25 2/2 2 120 232 L%3 L—5KME

MAX562 2.7 ~5.25 3/5 5 230 562 ILEEFEODEREE

MAX563 3.0~ 3.6 2/2 2 230 562 O.1TuFa 7
AutoShutdown, J> 7 XA%

MAX3212 2.7 ~3.6 3/5 5 235 232 L —IN, YO RERE)., B
&

MAX3222 3.0~55 2/2 2 120 232 O NuFaF %

MAX3223 3.0~55 2/2 2 120 232 O0.1uF3>F >4, AutoShutdown

MAX3232 3.0~55 2/2 N/A 120 232 O NuFa7
O.1yFa>Ft, aAVT Ay

MAX3237 3.0~55 5/3 3 250/1000 232 1)L 2—/N1{E. MegaBaud
EE

B 0. 1pFIVF o, AV TYAY

MAX3241 3.0~55 3/5 5 120 232 SLS )N, 7 2 ERE
O0.1uF>7 % AutoShutdown,

MAX3243 3.0~55 3/5 1 120 232 OV TUAEZ L —IN,
<™ 2 BB

MAXIN 15
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MAX 3222/MAX 3232/MAX3237/MAX3241

3.0V~5.5V, BE/)., =mX1Mbps
4BDA(HF0. 1uFI > 7 2Y, EDRS-232 5 22—7Y

Fv T1BiER Fv T1EH

MAX3222

__SHDN PART TRANSISTOR COUNT
MAX3222 339
GND MAX3232 339
MAX3237 1212
T10UT MAX3241 894
(5.25mm)

C2- R1IN

R10UT

T2IN T1IN

T20UT R2IN R20UT

0.087"
< (2.209mm)

TRANSISTOR COUNT: 339
SUBSTRATE CONNECTED TO GND

NYr—3
(ZOF—— MIBEHIN TSNy T — AT, BFARMEINTNDEIFRY A BID/ VYT — JERIZ.
japan.maxim-ic.com/packages = S BT =\, )

@
4
&
521 i £
ﬂﬂﬂﬂﬂﬂﬂﬂ ﬂﬂﬂﬂﬂﬂﬂﬂ s COMMON _DIMENSIONS S
% [MILLIMETERS INCHES b4
%[ MIN. MAX, MIN. MAX. 5
{9 Al — | 10 043 2
A| 005 015 | .002__| 006 ©
H A:| 085 | 095 | 033 | 037
o | 015 | 030 | 007 | 012
bi| 019 | 0es | 007 | 010
qoonoom (oooooon ST oo [ om0 ook
h— | 009 014 | 004 | 006
D [SEE_VARIATIONS [SEE_VARIATIONS
I0P VIEW BOTTOM VIEW £1 430 [ 450 | 69 [ 377
e 0.65 BSC 026 BSC
H| 625 | 655 | 246 | 258
=~ SEE DETAIL A \ ¢ L| 050 | o070 | 020 | .28
A - c N |SEE VARIATIONS [SEE VARIATIONS
0 ﬁ H;*gx <[ 0° | & 0 | 8
‘\Q o.10[c (l I I
n A \_SEATING 54
PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. [ MAX. | MIN. | MAX.
os ﬁ — AB-1 |14 D | 450 | 510 | 193 | 201
PARTING ! AB 16D | 49 | si0 | 193 | 201
32
1.t WITH FLA”NG\ AC 20| D | 640 | 660 | 252 | .260
= = | AD 24| D | 770 | 790 | 303 | 31
. E‘ ac AE 28| D | 960 | 980 | 378 | .386
T BASE METAL —t |
DETAIL A
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE LA D
3, CONTROLLING DIMENSION: MILLIMETER EBsDaﬁolinms./VIIJ‘I/VI
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORWATION
. “N* REFERS 10 NUMBER OF LEADS e
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40nm BODY
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE ROPROVAL TOCONENT CORTRE 76, T
DIRECTION INDICATED 21-0066 FlA

TONTUCORREIL S B

VFILARREICYVFVARBICEHRAINZBBEUADEROERICDOWVC—tIEEZEBIRE T, BRFH M XEEEShTHEEA,
VEILHERTELEBROMEZEE S DHEMNZEBRLE T,

16 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2003 Maxim Integrated Products, Inc. All rights reserved. MAXIM s a registered trademark of Maxim Integrated Products.



