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ABSOLUTE MAXIMUM RATINGS

.......................................................................... -0.3V to +6V Short-Circuit Duration, TOUT ........oooiiviiiiiiic,
.(Vcc - 0.3V) to +14V Continuous Power Dissipation (Ta = +70°C)

........................................................................... -14V to +0.3V TSSOP (derated 6.7mW/°C above +70°C) ....
Input Voltages SSOP (derated 7.1mW/°C above +70°C) ..................
TIN -0.3V to (V+ + 0.3V) Operating Temperature Range
RIN L +30V MAX221C_ oo 0°C to +70°C
FORCEON, FORCEOFF, EN.......c..c...... -0.3V to (Ve + 0.3V) MAX221E_ _ ..o cierrm40°C to +85°C
Output Voltages Maximum Junction Temperature ............cccooeevviviiiinnnnn +150°C
TOUT o, (V--0.3V) to (V+ + 0.3V) Storage Temperature Range .............c....cc...... -65°C to +150°C
ROUT, INVALID ....oooovoeeeeeeecee -0.3V to (Vce + 0.3V) Lead Temperature (soldering, 10S€C) ........cccovrviiiiiinenn +300°C

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 = +5V £10%, C1-C4 = 0.1uF, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL l CONDITIONS MIN TYP MAX l UNITS
DC CHARACTERISTICS
Vce Supply Current Icc No load, Ta = +25°C 5 10 mA
Shutdown Supply Current ISHDN Ta = +25°C, Figure 1 1 10 pA
AutoShutdown Supply Current IAS 1 10 pA
LOGIC INPUTS
Input Leakage Current IIN TIN =0to Vce +1 pA
Input Threshold Low ViL TIN; EN, FORCEOFF, FORCEON 0.8 vV
Input Threshold High ViH TIN, EN, FORCEOFF 2.4 v
Output Voltage Low VoL ROUT; IsiNnk = 3.2mA 0.4 \
Output Voltage High VOoH ROUT; Isource = 1.0mA 35 Vv
Output Leakage Current EN = Ve, 0<ROUT < Ve +0.05 +10 HA
AUTOSHUTDOWN
Receiver Input Threshold, Figure 3 PositiV_e threshold 2.7 Y
Transmitter Enabled Negative threshold 27
oa | v
TNVALID Output Voltage Low IsINK = 1.6mA 0.4 v
TNVALID Output Voltage High ISOURCE = 1.0mA Vcoc - 0.6 %
.
Receiver Positive or Negative HNVH Figure 3 ’ s
Threshold to INVALID High
Threshaid o RVALID tow | o | Figure3 30 ps
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V £10%, C1-C4 = 0.1uF, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

ICCXVIN

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX ‘ UNITS
RECEIVER INPUT
Input Voltage Range -25 25 \
Input Threshold Low Ta = +25°C, Ve = 5V 0.8 1.2 V
Input Threshold High Ta = +25°C, Vo = 5V 1.7 2.4 V
Input Hysteresis Vce = 5V, no hysteresis in shutdown 0.5 V
Input Resistance Ta = +25°C, Vec = 5V 3 5 7 kQ
TRANSMITTER OUTPUT
Output Voltage Swing Driver loaded with 3kQ to ground +5 +9 \
Output Resistance Voo = V+ =V-=0, Vout = =2V 300 Q
Output Short-Circuit Current +10 +60 mA

TIMING CHARACTERISTICS

(Vce = +5V £10%, C1-C4 = 0.1pF, 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 to 7kQ, Ci = 50pF to 1000pF, 250 kbps
Voo = 4.5V

Receiver Propagation Delay tPHL, tPLH | CL = 150pF 0.15 us

Receiver Output Enable Time Normal operation 300 ns

Receiver Output Disable Time Normal operation 200 ns

Transmitter Skew |tpHL - tLH| | (Note 1) 200 ns

Receiver Skew [tPHL - tPLHI 50 ns
Ta = +25°C, Ve =5V, RL = 3kQ to 7kQ,

Transition-Region Slew Rate CL = 500pF to 1000pF, measured from 3 6 30 V/us
-3V to +3V or +3V to -3V

Note 1: Transmitter skew is measured at the transmitter zero crosspoints.
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(Vcc = +5V, 250kbps data rate, 0.1uF capacitors, transmitter loaded with 3kQ and C|, Ta = +25°C, unless otherwise noted.)

TRANSMITTER OUTPUT SLEW RATE vs. OPERATING SUPPLY
VOLTAGE vs. LOAD CAPACITANCE LOAD CAPACITANGE CURRENT vs. LOAD CAPACITANCE
10 _ 50 . 50 .
= = = =
2 6 7 A 40 40
<2 20kbps —
= 4 120kbps . \ SLEW = 250kbps -
o « -
s, 20008 | = 4 ! Z 30 v
> h cc
5 0 l = -SLEW = —
3 < \ © / L
E 250kops | = op N | 1
z 120kbps — %= 3 | __—
z zokbﬂs( 10 N~ 10 /4'—'
== | — ~—
8 X ~— 120kops 20Kbps
-10 0 0 | |
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANGE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
oo
oo oo 0oooQ
1 N 00000000000000000000000000000000000000000000
(ROUT)DODOOODOOOOOOOOOOOOO
2 Cl+ 0000000000000 00000000
3 V+ 000000000000000D0000
4 C1- 0000000000000 00000000
5 Co+ 0000000000000 00DOn
6 Ce2- 00000000000 0000000
7 V- 0000000000000000000
8 RIN RS-232000000
9 ROUT TTL/CMOSO OO 000
10 TNVALD 0000000000 000000000000RS-232000000000000TNVALDD
0000O00O00ooon
11 TIN TTL/CMOSO D O0D0O00O000
12 FORCEON 00000000000000000000000000000000000000000000
FORCEOFFU O OO OOOOOOOO0DO (M 1)0
13 TOUT RS-232000000000
14 GND onoon
15 Vee 0000+4.5V0 +5.5V
16 FORCECFE 000000@O00000)000000000000000000000000000000
0000000000000 00000000000FORCEONDIDODOOO(D1)0
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1. Dogoboobod

MAX221

VALID
OF;E??.LISON FORCEON FORCEOFF EN RECEIVER TOUT ROUT
LEVEL
Shutdown X 0 0 X High-Z Active
(Forced Off) X 0 1 X High-Z High-Z
Normal Operation 1 1 0 X Active Active
(Forced On) 1 1 1 X Active High-Z
Normal Operation 0 1 0 Yes Active Active
(AutoShutdown) 0 1 1 Yes Active High-Z
Shutdown 0 1 0 No High-Z Active
(AutoShutdown) 0 1 1 No High-Z High-Z
X=00
FORCEOFF _
+0.3V——] POWER DOWN
T0 MAX221 FORCEON
POWER SUPPLY NVALID

-

-0.3V———-

s | AND TRANSMITTER

COUNTER — INVALID

ER) INVALID IS AN INTERNALLY GENERATED SIGNAL USED BY

THE AUTOSHUTDOWN LOGIC AND APPEARS AS AN QUTPUT.

POWER DOWN IS ONLY AN INTERNAL SIGNAL. IT CONTROLS THE
OPERATIONAL STATUS OF THE TRANSMITTER AND POWER SUPPLIES.

* TRANSMITTER IS DISABLED, REDUCING SUPPLY CURRENT TO 1pA IF
RECEIVER INPUT IS BETWEEN +0.3V AND -0.3V FOR AT LEAST 30ps.

UO2a. D0O0OOO0OOODOOODOOO1pA0DOOOOO O2c. DOOOODOOOOOOOODO
oo

O02. INVALIDOOOOO

RS-232 SIGNAL PRESENT INVZNEI=Y
AT RECEIVER INPUT INVALID ouTPUT
TO MAX221
s POWER SUPPLY Yes High
COUNTER — INVALID
R No Low
9

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