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ABSOLUTE MAXIMUM RATINGS

VEC 0 GND oo -0.3V to +6V
VA 10 GND (NOE 1) ..o -0.3V to +7V

V-10 GND (NOE 1) ..evvveiiireiieeeiiee e e seeee e +0.3V to -7V
Vet Vo] (NOE 1) oot +13V
Input Voltages

T_IN, EN, FORCEON, FORCEOFF to GND............. -0.3V to +6V

RIN O GND ..ottt +25V
Output Voltages

T _OUT 10 GND .t +13.2V

R_OUT, R20UTB, INVALID to GND.......... -0.3Vto (Vcc + 0.3V)
Short-Circuit Duration

T OUT 10 GND ..o Continuous

Continuous Power Dissipation (Ta = +70°C)

16-Pin SSOP (derate 7.14mW/°C above +70°C) ........... 571mwW
20-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....889mW
20-Pin SSOP (derate 8.00mW/°C above +70°C) ........... 640mwW
28-Pin Wide SO (derate 12.50mW/°C above +70°C)............ 1w
28-Pin SSOP (derate 9.52mW/°C above +70°C)............ 762mwW
Operating Temperature Ranges
MAX32_ _EC_
MAX32_ _EE_ _
Storage Temperature Range

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

Note 1: V+ and V- can have maximum magnitudes 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

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

| PARAMETER CONDITIONS MIN TYP MAX | UNITS |
DC CHARACTERISTICS (Vcc = 3.3V or 5.0V, Ta = +25°C)
Supply Current, AutoShutdown %::?}12 all R_IN open 1.0 10 HA
Supply Current, Shutdown FORCEOFF = GND 1.0 10 PA
Supply Current, - FORCEON = FORCEOFF = Vcc, 0.3 1 mA
AutoShutdown Disabled no load
LOGIC INPUTS
Input Logic Threshold Low T_IN, EN, FORCEON, FORCEOFF 0.8 \Y;
Input Logic Threshold High %ORCEON’ ng z giz ;Z \Y
Transmitter Input Hysteresis 0.5 Vv
Input Leakage Current T_IN, EN, FORCEON, FORCEOFF +0.01 +1 PA
RECEIVER OUTPUTS
Output Leakage Current R_OUT receivers disabled +0.05 +10 HA
Output Voltage Low lout = 1.6mA 0.4 V
Output Voltage High louT =-1.0mA Vcc-06 Vcc-0.1 \
AUTOSHUTDOWN (FORCEON = GND, FORCEOFF = Vcc)
Receiver Input Threshold to ) Positive threshold 2.7
INVALID Output High Figure 5 Negative threshold 2.7 v
e P s 03 | v
TNVALID Output Voltage Low louT = 1.6mA 0.4 Y
TNVALID Output Voltage High louT = -1.0mA Vce - 0.6 v
2 MAXIMV
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Receiver Positive or Negative _ .

Threshold to INVALID High v | Vee =5V, Figure Sb L HS

Receiver Positive or Negative _ .

Threshold to TNVALTD Low tnve | Vee =5V, Figure Sb 30 us

Receiver or Transmitter Edge to _ .

Transmitters Enabled twu Vce =5V, Figure 5b 100 HS

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

. Vcc = 3.3V 1.5 2.4

Input Threshold High Ta = +25°C \Y
Vce = 5.0V 18 2.4

Input Hysteresis 0.5 \Y

Input Resistance 3 5 7 kQ

TRANSMITTER OUTPUTS

All transmitter outputs loaded with

Output Voltage Swing 3kQ to ground +5 +5.4 Vv
Output Resistance Vcec =V+ =V-=0, Toyt = 2V 300 10M Q
Output Short-Circuit Current +60 mA
Output Leakage Current \5/05ng ; aﬁiﬁ’]\i/t’t:rg%;;b?er(?v to +25 A
MOUSE DRIVEABILITY (MAX3243E)
T1IN = T2IN = GND, T3IN = Vcc,
Transmitter Output Voltage Eggi fﬁg?ggg? i)ka%:; f/;v’:tlr? +5.0 \Y
2.5mA each
ESD PROTECTION
IEC 1000-4-2 Air-Gap Discharge +15
R_IN, T_OUT IEC 1000-4-2 Contact Discharge +8 kv
Human Body Model +15

MAXIMN 3
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TIMING CHARACTERISTICS—MAX3221E/MAX3223E/MAX3243E

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Maximum Data Rate RL = 3kQ, C_:|_ - 10_00p_F, 250 kbps
one transmitter switching
. . tPHL 0.15
Receiver Propagation Delay CL = 150pF ps
tPLH 0.15
Receiver Output Enable Time Normal operation 200 ns
Receiver Output Disable Time Normal operation 200 ns
Transmitter Skew OtPHL - tPLH 3| (Note 3) 100 ns
Receiver Skew OtPHL-tPLH O 50 ns
Vec =3.3V, CL = 150pF to
RL = 3kQ to 7kQ, 1500pF P 6 30
Transition-Region Slew Rate Ta = +25°C, Vlius
measured from _
+3V to -3V or CL = 150pF to 4 30
-3V 10 +3V 2500pF

Note 2: C1-C4 = 0.1yF, tested at 3.3V £10%. C1 = 0.047uF, C2-C4 = 0.33yF, tested at 5.0V +10%.
Note 3: Transmitter skew is measured at the transmitter zero cross points.

gogogo
(Vce = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ and C|, Ta = +25°C, unless otherwise noted.)
MAX3221E/MAX3223E
TRANSMITTER OUTPUT VOLTAGE MAX3221E/MAX3223E
vs. LOAD CAPACITANCE SLEW RATE vs. LOAD CAPACITANCE
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0ooooo@o)

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

MAX3221E/MAX3223E MAX3243E
OPERATING SUPPLY CURRENT TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
45 2 6 I 3
g 5 ! §
40 /| g s Vour+ :
250kbps ,/ = o 4
. ¥ N 2 3
z \ 1 S, [ LTRansMITTER AT 250k0ps
e ¥ pZt 120kbps | s 2 TRANSMITTERS AT 15.6kbps
g v 1> 2 '
§ 20 /] ,4/ 3 2
v o .
E o5 /,/ ,4// 20kbps = 2
=
7 10 Ll ¢ R
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T2 (MAX3223E) TRANSMITTING AT 15.6kbps 5 i
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0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
MAX3243E
MAX3243E OPERATING SUPPLY CURRENT
SLEW RATE vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
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2 10 |~ T1 TRANSMITTING AT 250kbps
T2 (MAX3223E) TRANSMITTING AT 15.6kbps
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0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
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a) OLDER RS-232: POWERED-DOWN UART DRAWS CURRENT FROM ACTIVE
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DEVICES AND R20UT IS THREE STATED, ELIMINATING A CURRENT PATH
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U1 0oboobooood

EN VALID R_OUT
OPERATION FORCEON | FORCEOFF | (MAX3221E/ | RECEIVER | T_OUT | (MAX3221E/ R_OUT R20UTB
STATUS MAX3223E) LEVEL MAX3223E) (MAX3243E) | (MAX3243E)
Shutdown X 0 0 X High-Z Active High-Z Active
(Forced Off) X 0 1 X High-Z High-Z High-Z Active
Normal Operation 1 1 0 X Active Active Active Active
(Forced On) 1 1 1 X Active High-Z Active Active
Normal Operation 0 0 Yes Active Active Active Active
(AutoShutdown) 0 1 1 Yes Active High-Z Active Active
Shutdown 0 1 0 No High-Z Active High-Z Active
(AutoShutdown) 0 1 1 No High-Z High-Z High-Z Active
X=00
+2.7V——
+0.3V ——
TO MAX32_ _E TOMAX32 E

POWER SUPPLY
3055 | AND TRANSMITTERS

COUNTERF—— INVALID
R

L9

* TRANSMITTERS ARE DISABLED, REDUCING SUPPLY CURRENT TO 1pA IF
ALL RECEIVER INPUTS ARE BETWEEN +0.3V AND -0.3V FOR AT LEAST 30us.
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-0.3V—m

0 3a. MAX32___EO AutoShutdownO OO 0O
wAOOO0ODOOOOOO0

MAX3221E/MAX3223E/MAX3243E0 0000
Rs-232000000000000000000O00
0000000000000 000O0O0O0O0INVALID
000000000000 INVALDOOODOOOOOO
00000@30005)d

AutoShutdown

MAX3221E/MAX3223E/MAX3243E0 0 FORCEON
OODOFORCEOFFO OO ODODOOOOOOODOO
O 000AutoShutdownOD OO0 OO0 1pAO0 D ODOOO

o

A e

s POWER SUPPLY
COUNTERF—— INVALID
R

L9

* TRANSMITTERS ARE ENABLED IF:
ANY RECEIVER INPUT IS GREATER THAN +2.7V OR LESS THAN -2.7V.
ANY RECEIVER INPUT HAS BEEN BETWEEN +0.3V AND -0.3V FOR LESS THAN 30ps.

0 3b. AutoShutdownd 0000000000000
OOMAX32_ _E

o0oo0o0oo0ooooboooboobOobosousboogn
oobObO00o0oooooboo0ooooocooboboooooo
gooooooooooooooobooDDbDapAd
obOo0oobO0ooooo0ooRrs-23200000000
gboobobobobobobobobooooooo
obO0ooooOoooboooobooRrs-2320000
goooboboboobbDbDbbobOb0o0ooooooooo
oboboobobooboooooooosliosoooon
ooobooooobooooooooboooonn
goaod

MAXI N




+15kVv ESD[] [] [0 IuAL 3.0V 5.5V 250kbps!(]
RS-2320 000000 AutoShutdownl]

FORCEOFF -
SO 02 INVALIDOOOO
FORCEON
RS-232 SIGNAL PRESENT —
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INVALID IS AN INTERNALLY GENERATED SIGNAL Yes ngh
THAT IS USED BY THE AUTOSHUTDOWN LOGIC
AND APPEARS AS AN OUTPUT OF THE DEVICE. No Low

POWER DOWN IS ONLY AN INTERNAL SIGNAL.
IT CONTROLS THE OPERATIONAL STATUS OF
THE TRANSMITTERS AND THE POWER SUPPLIES.
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Sgl‘:sé)é No. | Supply | Auto- Auto- H;g;?/n IE%&??;(;?_Z IEiilrE)GO(&)l?-Z Guaranteed
PART Range of Current | Shutdown | Shutdown Model Discharge Discharge Data Rate
™) Tx/Rx (HA) Plus kV) V) V) (kbps)
MAX3241E | +3.0to +5.5 3/5 300 — — +15 +8 +15 250
MAX3243E | +3.0to +5.5 3/5 — Yes +15 +8 +15 250
MAX3244E | +3.0to +5.5 3/5 Yes — +15 +8 +15 250
MAX3245E | +3.0to +5.5 3/5 Yes — +15 +8 +15 1Mbps
MAX3232E | +3.0to +5.5 2/2 300 — — +15 +8 +15 250
MAX3222E | +3.0to +5.5 2/2 300 — — +15 +8 +15 250
MAX3223E | +3.0to +5.5 2/2 1 — Yes +15 +8 +15 250
MAX3224E | +3.0to +5.5 2/2 1 Yes — +15 +8 +15 250
MAX3225E | +3.0to +5.5 2/2 1 Yes — +15 +8 +15 1Mbps
MAX3221E | +3.0to +5.5 1/1 1 — Yes +15 +8 +15 250
MAX3226E | +3.0to +5.5 1/1 1 Yes — +15 +8 +15 250
MAX3227E | +3.0to +5.5 1/1 1 Yes — +15 +8 +15 1Mbps
goood
MAX3221E

14

TRANSISTOR COUNT: 269

MAX3223E
TRANSISTOR COUNT: 339

MAX3243E
TRANSISTOR COUNT: 476
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