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ABSOLUTE MAXIMUM RATINGS

VO e -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
V+ (Note 1) -0.3Vto +7V 16-Pin TSSOP (derate 6.7mW/°C above +70°C)............. 533mw
V- (Note 1) +0.3Vto -7V 16-Pin Narrow SO (derate 8.70mW/°C above +70°C) ....696mW
Ve + 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 Lo, -0.3Vto +6V 18-Pin SO (derate 9.52mW/°C above +70°C).............. 762mW
MBAUD . ... -0.3Vto (VCC + OSV) 18-Pin Plastic DIP (derate 111 1mW/°C above +7ooc) .889mwW
BN e =25V 20-Pin SSOP (derate 7.00mW/°C above +70°C)..........559mW
Output Voltages 20-Pin TSSOP (derate 8.0mW/°C above +70°C)............. 640mw
;—%LL’JTT ----------------------------------------------------- e {'\){;”c'fgsézv\; 28-Pin TSSOP (derate 8.7mW/°C above +70°C)......... 696mW
Shori-Circuit Duration e ‘ ' 28-Pl|n SSOP (derate 9.52mW/°C above +70°C) ......... 762mW
T OUT e Continuous 28-Pin SO (derate 12.50mW/°C above +70°C) ... w

Operating Temperature Ranges

MAXB2_ _Co i 0°C to +70°C
MAXB2_ B i -40°C to +85°C

Storage Temperature Range ............... -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoocvviiiiiiiirnnnnn. +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. V 3.3V or 5.0V MAX3222/MAX3232/ 0.3 10
. 0load, VoC = 2.5V orobV, | MAX3241 ' '
Vcc Power-Supply Current Ta = +25°C mA
MAX3237 0.5 2.0
Shutdown Supply Current SHDN = GND, Ta = +25°C 1.0 10 pA
LOGIC INPUTS AND RECEIVER OUTPUTS
Input Logic Threshold Low T IN, EN. SHDN, MBAUD 08 v
(Note 3)
Input Logic Threshold High Vce = 3.3V 2.0 y
(Note 3) Vce = 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 pA
Output Voltage Low loyt = 1.6mA 0.4 V
Output Voltage High lout = -1.0mA Vcc-0.6 Vec-0.1 \
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 15 2.4
Input Threshold High Ta =+25°C \
Vce = 5.0V 1.8 2.4
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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 \
Input Resistance Ta = +25°C 3 5 7 kQ
TRANSMITTER OUTPUTS
Output Voltage Swing All transmitter outputs loaded with 3kQ to ground +5.0 +54 \
Output Resistance Vce =V+ = V- =0V, Vout = £2V 300 10M Q
Output Short-Circuit Current +35 +60 mA
Output Leakage Current \éggglzdtmv, Vce = 0V or 3V to 5.5V, transmitters 405 UA
MOUSE DRIVEABILITY (MAX3241)
T1IN = T2IN = GND, T3IN = V¢,
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, CL = 1000pF, one transmitter switching 120 235 kbps
. . tPHL 0.3
Receiver Propagation Delay R_INto R_OUT, CL = 150pF us
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
Vce = 3.3V, RL = 3kQ to 7k, CL = 150pF to 6 30
. . +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
Maxim Integrated 3
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TIMING CHARACTERISTICS—MAX3237

(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
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 t0 5.5V, RL = 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 = Ve 25 ns
Receiver Skew [ tPHL - tPLH | 50 ns
CL = 150pF
Vee =38V, RL=3Q1to 7kQ, | 1o 1000pF MBAUD =
Transition-Region Slew Rate +3V to -3V or -3V to +3V, v B 24 150 V/us
Ta = +25°C cc
CL = 150pF to 2500pF, 4 30
MBAUD = GND

Note 2:

MAX3222/MAX3232/MAX3241: C1-C4 = 0.1uF tested at 3.3V £10%; C1 = 0.047uF, C2-C4 = 0.33pF 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 = 0.33uF tested

at 5.0V £10%.
Note 3:

Transmitter input hysteresis is typically 250mV.

HE T EHFE

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

Il T

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

Voo RS-232
Rx

UART
Tx {>@—>

_ Vee
)
Tg LOGIC
ub_TRANSITION
DETECTOR
L
— = MAX3237
MAX3241

T« T1IN

GND SHDN =GND

R10UTB
Vee
Rx R10UT
PROTECTION o
DIODE EN=Vce 5ka
UART [ Al

R1IN

T10UT

I T

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

&2, 4 UARTHIHE I BT, RS-232089F 3C#:; MAX323
MAX3241 (b)5 7 I & (@) LB

7/

RS-232#: 88

B 24 RS-232(5 2 4 i CMOS 38 ek 14 B -, MAX3222/
MAX3237/MAX3241 B2 #R 2 (L SOAH =25 F0 H . S B =X
T, BT T AEREESTERCREGED.

MAX3237 (RLOUTB)FIMAX3241 (RIOUTB. R20UTB)H %k
R AR, SENSSHDNIRS T . X g bl
FTRBIE RSN A, AT L W B B s
WA e e E . 1% ShAE AT AR T AE SR N Ve
B OOV RLE AN EAE (I ITUART) 1) R G5 (K 2).

MAX3222/MAX3237/MAX3241 % B =t

KWz (SHDN = {KFF) T, HIEREREE IpAMN. x
WIEs, #SFRYELATIR K, V4 FRLE Ve, V-RLE AL,
IR S (R (RBE) . AR H e A RS E) 38 F A 100ps
IE3ETR . AR T ek, UK SHDNGE# 2 V.
SHDN A~ MR_OUTER_OUTB.

MAX3222/MAX3237/MAX3241{EBEZ &)

MENNE R, jOERGEHER_OUDE N EHEES.
B AN i RIOUTBFIR20UTB IR AR £ B %, SENFHISHDN
FIEARETEI(FE D), ENA#ZET_OUT.

e S

BB

C1ZECAPT i FIRY A AN T IE W AR, w] A
B WA TR R . 33V, MR IpF
A HE Mt TR ARFESERL, ANEEH
T R2PTFIAEA R . RS E(IE K265 A BY
TR A0k A A0 B, FEXT BRARhFEME A B . T LA
REECL, HEHKRC2, C3HMC4. HE, WHHTEC2. C3
HCARABERIEI FHERCL, TR LA 2 (7] 1) iE
HHAECTX T HERA).

TSARGE T T ESR AR/ N, W IR R E A2 FEE IR
FE B AL T BB R R B . ISR RE B X — A, 1F
AR SRR E R A . F A S R0 B B (ESR) i
TEMRIR TR, ESMVRV-1 80 -
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HREIEHIEER
_ . R_OUTB
SHDN EN T_OUT R_OUT (MAX3237/
MAX3241)
0 0 High-Z Active Active
0 1 High-Z High-Z Active
1 0 Active Active Active
1 1 Active High-Z Active
®2. TEXRMNS/NERE
Vece c1 C2,C3,C4
V) (uF) (WF)
MAX3222/MAX3232/MAX3241
3.0t03.6 0.1 0.1
451055 0.047 0.33
3.0t055 0.1 0.47
MAX3237
3.0t03.6 0.22 0.22
3.15t0 3.6 0.1 0.1
451t05.5 0.047 0.33
3.0t055 0.22 1.0
svidv | -
2V/div (//
L\\ m
50us/div
Voo =3.3V
C1-C4=0.1uF

3. 3Bt W B 20 _E BB S8 AR A i
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LR R 2.7V, A ik g8 AT Rl 2 ETA/TIA-
562 FK A £3. 7V .

1B X BT R TUR Z X 22 B9
B3 7 o 3B H S WA S A T ik AR i . Y P
AR AR, AR AR S RS-232HF AR 5
(— B R EA AR, 57— EON R, B KR
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AR B R BOA IR, WO AERT AR A BEAL L L
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BARIKFIEE S
MAX324135 1+ T8 0 BARIK 3, REW TARTERURA IR
HUE. iZde et — S SR RUPR A7) 2R, il
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FEUbR, AR R . R BER . Bl 4afiit R N 3.0V ik
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EHPYHR0.1uF 5pEREE 25

VouT+ ——1
Vg = 3.0V ouT
I
: = b }*Voun
| Vcc%—‘ Vour-
Vour- =—-
//’

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

o 1 2

3
LOAD CURRENT PER TRANSMITTER (mA)

4 5 6 7

B da. MAX3241 B 5 J 3% i 4y 1 HL I 5 DR 86 FBLOTE 2 [T Y K 2%

Vee=3V
055V =
0.1uF
T
= 26
2 27
C1 ] C1+ VCC V+ 1+
T 240 ¢4- T
1 3
e R MAX3241 V-1
T 240 T
14| TIN {>¢ il E
L
~ _13] 12N {>¢ T20UT | 10
L
VRN REI {>¢ T30UT | 11
2 R10UTB/|
~
20 | R20UTB
19 R10UTﬂ RIIN | 4
18 RZOUTﬂ SKQ =RoIN | 5
17 RSOUT%} LgkAé/D_"—LRmN 6
16 R40UTﬂ LgkAgD_"—LRMN 7
15 | Rsout ﬂ SO RsIN | 8
. e
23 | EN SFON 22
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J__25
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— >
R_OUT R_IN
D v -
o EN %kg = 1000pF
Vee SN - =
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B 5. 2] i FE
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SR FE 05 AR FERS-232 08 ME BEoR 1) £5.0V e /N & 3% 2 i 1 HEL
FE. BESFTR A& E IR E ML L, B 6T 7R 4 120kbps
B R R A PR RS R, &7 BT o 235kbps B i %
TRMREMNEL. E6H, FrA &%k g R A L 120kbps i £
HRIKEH I BE T 1000pFEL A RIRS-232 %k . K7, B4
Kk A% TAEFE235kbps B %, T A K% #r Y fER #0 2
FEEE T 1000pF HL 28 A RS-232F2 UL 2%

MAX32377E i35 1Mbps ) £ 85 38 2% T RE 0% AR :FRS-232 b5 ifE
TR 5.0VER/NEE# B E . B8~ A IMbps T,
MBAUD = Vel BB (R [ L5 R . X FES, TE &
B E A N FFE T 250pF L A Y RS-232 12 0 % .
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MAX3237/MAX3241

3.0VE5.5V. KIIFE. 1Mbps. ERS-232U§% &8,

&I R0.1uF S EBE &

53v#is5viZigE F Bk
MAX3222/MAX3232/MAX3237/MAX3241 7] HL 425 & Fh SV

R3. AEIRFERETHZER RN

SYSTEM MAX32_ _
WD, BFEACTFHHCT CMOS. 34 H T 4 fif POWER- Vee
ATREAY HLIRAL & RO RIS SUPPLY SUPPLY COMPATIBILITY
VOLTAGE VOLTAGE
v) v)
33 33 Compatible with all CMOS
' ’ families.
5 5 Compatible with all TTL
and CMOS-logic families.
Compatible with ACT and
5 33 HCT CMOS, and with TTL.
' Incompatible with AC, HC,
and CD4000 CMOS.
AT (EEB %
+3.3V +3.3V
1= 17 )
01uF = | 0-1uF EIL:+ LC
— 9 i Vee 3 = 1 o Vee 2
o1+l ] b 03* F+_L_ ’ Il
0.1uF T4 C1- ; 0.1uF O.1u T__3] Ci- lOJuF
5 MAX3222 7 4 WAX323 5 -
c2 3
0 & + V _\L w4 _'i— C2+ V- _\LC4
01uF T 60y T 01uF 0WF 5 - TF01uF
— 12T > T10UT |15 — TN > T10UT |14
TTL/CMOS RS-232 TTL/CMOS RS-232
INPUTS OUTPUTS INPUTS OUTPUTS
_ Al Rl > T20UT | 8 . L Red > T20UT | 7
— 13| riout < R1IN | 14 — _12] R10UT < RINJ13
TTL/CMOS e RS-232 TTL/CMOS 5kQ RS-232
OUTPUTS INPUTS 0UTPUTS INPUTS
10} R20UT < —RN|9 9] Roout < =
A& ) 50 %5“9
- |18 —
GND oo GND
1 B
FIN NUMBERS REFER T0 DIF/SO PACKAGES. * 03 CAN BE RETURNED TO EITHER Vg OR GROUND.
C3 CAN BE RETURNED TO EITHER Vi OR GROUND.
SEE TABLE 2 FOR CAPACITOR SELECTION
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BR T (EEE 2% (4E)
0.1uF IJZ
133V _q
= % ~LO.1MF %o.w | 26
Vee + = v
28 Cl+ Ve 27 28 Cl+ ¢ v 27
O,mF—E O,mF—E * __li 03*
T2 T 24y Lot
1 4 1 3
C2+ MAX3237 v c2 MAX3241 ]
oter L2 | [ Lo o £ | b
T 3] Co- E T ?] Co- EOJMF

\

U Y < I Y
o > TiouT |5 14 > TiouT |9
» 2 T2N D T20UTH6 Tiemos J w13 2N S0 120UT 0, gsos
INPUTS OUTPUTS
Logic | . 22 JT3IN T30UT |7 RS-232 _ 12 | T3IN T30UT |1
INpUTS € ™ i > D0UTPUTS > —>
— o1 | RiouTB

2
-
_ 19 TN > T40UT | 10 .
20 | R20UTB
T5IN
L >T5 T50UT | 12 g
19 | R10UT RIN |4
— R10UTB
o 1 T
18] Reour = rn|s
21 | R10UT 7 RIN |8 o
| %m TTL/CMOS Sk
OUTPUTS | _ 47 | R3ouT = man s _ LRs-232
L0GIC | 20| R20UT fole—g RANJ9 [ RS-232 N ~ (INPUTS
OUTPUTS é INPUTS %5“2
5kQ2
16 | R40UT = RAN]7
18 | R30UT s 3 RN < )¢ <
= - 5kQ
) 5k
= <15 Ro0uT S RsINJ8
= MBAUD |19 %5@
1
: Eyj L ] El -
GND L GND SHON |22
2 [25
* ©3 CAN BE RETURNED TO EITHER Vcc OR GROUND. * 3 CAN BE RETURNED TO EITHER V¢ OR GROUND.
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3.0VE5.5V. KIIFE. 1Mbps. ERS-232U§% &8,

&I R0.1uF S EBE &

5IHIFL & (4E)
TOP VIEW
1] [20] SFON
L
Cl+ E % Vee ol E E Ve
v+ [3] 18] GND w2 5] oo
c1- [ 4] [17] TiouT
o1- [3] [14] T10UT
C2+ E MAX3222 El R1IN
oo« [4]  mAxs2z2 |13 rin
co- [ 6] [15] R10UT
co- [5] [12] RioUT
v-[7] [14] N.C.
uT 8] [13] TN w Iy 1] T
120 G B T20UT [ 7] [10] T2y
RaN [ 9 12] T2
R2N 8 9] Roout
R2OUT [ 19| [11] NC. : =
DIP/SO/SSOP/TSSOP
SSOP/TSSOP
co+ [1] 28] 1. c2s [1] 28] 1
GND [ 2] [27] v+ co- [ 2] [27] v+
co- [ 3 [26] Vee v- 3] [26] v
v-[4] [25] c1- RiN [4] [25] GnD
T10UT [ 5] [24] 1IN RaN [ 5] [24] c1-
7
T20UT [ 6 W33 23] T2y RaIN [ 6] Maxsz41 23] &N
13007 [ 7] [22] T3y Ran [ 7] [22] SFON
Rin 8] [21] riour RoiN [g] [21] RiouTs
Rein [ 9] 20] RoouT TiouT [9] [20] RoouTs
T40UT [10} [19] T4 T20UT [10] [19] RioUT
RaIN 11} 18] R3ouT T30UT 11} 18] RooUT
T50UT [12] [17] 5N 13N [12] [17] R3out
i [13 [16] R1ouTB T2 13} [16] RaouT
SN [14 [15] MBAUD TN [14] [15] RsouT
SSOP SO/SSOP/TSSOP
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3.0VE55V. EIIFE. 1Mbps. ERS-232U§%EE,
{EHIGH0. 1uF S EREE 25

) e | =
s (%)
PART TEMP RANGE PIN-PACKAGE PKG PART TEMP RANGE PIN-PACKAGE PKG
CODE CODE
MAX3222EUP+ -40°C to +85°C 20 TSSOP U20+2 MAX3232EWE+ -40°C to +85°C 16 Wide SO W16+1
MAXB3222EAP+ -40°C to +85°C 20 SSOP A20+1 MAX3232EPE+ -40°C to +85°C 16 Plastic DIP  P16+1
MAX3222EWN+ -40°C to +85°C 18 SO W18+1 MAX3232CAE+ 0°Cto +70°C 16 SSOP A28+2
MAX3222EPN+ -40°C to +85°C 18 Plastic Dip  P18+5 MAX3237CAl+ 0°Cto +70°C 28 SSOP A28+1
MAX3222C/D 0°Cto +70°C  Dice* — MAX3237EAI+  -40°C to +85°C 28 SSOP A28+1
MAX3232CUE+ 0°Cto +70°C 16 TSSOP U16+1 MAX3241CAl+ 0°Cto +70°C 28 SSOP A28+1
MAX3232CSE+ 0°Cto +70°C 16 Narrow SO S16+1 MAX3241CWI+ 0°C to +70°C 28 SO W28+6
MAX3232CWE+  0°Cto +70°C 16 Wide SO W16+1 MAX3241EUl+  -40°C to +85°C 28 TSSOP U28+2
MAX3232CPE+ 0°Cto +70°C 16 Plastic DIP  P16+1 MAX3241EAI+  -40°C to +85°C 28 SSOP A28+1
MAX3232EUE+ -40°C to +85°C 16 TSSOP U16+1 MAX3241EWI+ -40°C to +85°C 28 SO W28+6
MAX3232ESE+ -40°C to +85°C 16 Narrow SO S16+45 WLHTET, = +25°C FLL IR, (UREHZH.
+H T
Maxim #8693V £ EIA/TIA-232 FIEIA/TIA-562 i % 7%
GUAR-
gﬁ:vlf& No. OF REbcl:(En(l)l's:Rs ANTEED | EIA/
PART TRANSMITTERS/ DATA TIA-232 FEATURES
VOLTAGE RECEIVERS ACTIVE IN RATE OR 562
V) SHUTDOWN
(kbps)
MAX212 3.0t0 3.6 3/5 5 120 232 Drives mice
MAX218 1810 4.25 o2 5 120 232 Olperates directly from batteries
without a voltage regulator
MAX562 2.7t05.25 3/5 5 230 562 Wide supply range
MAX563 3.0t0 3.6 2/2 2 230 562 0.1uF capacitors
AutoShutdown, complementary
MAX3212 2.7t03.6 3/5 5 235 232 receiver, drives mice, transient
detection
MAX3222 3.0t055 2/2 2 120 232 0.1uF capacitors
MAX3223 3.0to 55 2/2 2 120 232 0.1pF capacitors, AutoShutdown
MAX3232 3.0t055 2/2 N/A 120 232 0.1uF capacitors
0.1uF capacitors, 1 complemen-
MAX3237 3.0t0o55 5/3 3 250/1000 232 tary receiver, MegaBaud
operation
MAX3241 301055 3/5 5 120 o3p | OTMF capacitors, 2 complemen-
tary receivers, drives mice
0.1uF capacitors, AutoShutdown,
MAX3243 3.0to5.5 3/5 1 120 232 complementary receiver,
drives mice
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MAX3237/MAX3241

3.0VE55V. EIi#E. 1Mbps. ERS-232U§% 55,

EHPIH0. 1uF S EBE &
o H

MAX3222

T10UT

R1IN

R10UT

T20UT R2IN R20UT T2IN T1IN

< 0.087"
(2.209mm)

TRANSISTOR COUNT: 339
SUBSTRATE CONNECTED TO GND
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