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MAX221EEAE 40°C to +85°C 16 SSOP
/
A .
5
Caypass % I N5 331 F
0F =, Vee 3 [P
o ] C1+ Ve
oif T__4],. ZMAXIM
MAX221E .
& N L2 I e
TOPVIEW — — o 6], R 0iuF
EN [1] 16] FORCEOFF =
11| TouT |1
C1+ |Z El Vee - o i>
v (] mmasxcan [14] oo ol rout anls
ci-[4]  MmaAxe21E  |13] Tour - —
02+ [5] [12] ForcEON 5
c2-[6 1] TIN =
[o] ] 1 o TOPOWER-
V- E El INVALID »—1 EN INVALID F—> MANAGEMENT
RIN [8] 9] Rout Uit
_I_i FORCEON ForcEOFF 2 v
TSSOP/SSOP =
|14
, = CAPACITORS MAY BE
AutoShutdown Maxim Integrated, Products POLARIZED OR UNPOLARIZED.

MAXIMN

Maxim Integrated Products 1

http://www.maxim-ic.com

FICCXVIN



MAX221E

+15kV/ ESD +5V  1uA RS-232
AutoShutdown

ABSOLUTE MAXIMUM RATINGS

.......................................................................... -0.3V to +6V Short-Circuit Duration, TOUT ..............ccceeevvee...n..Continuous
(Vcc - 0.3V) to +14V Continuous Power Dissipation (Ta = +70°C)
........................................................................... -14V to +0.3V 16-Pin TSSOP (derated 6.7mW/°C above +70°C).......533mW

16-Pin SSOP (derated 7.1mW/°C above +70°C)......... 571mwW
............................................................ -0.3V to (V+ + 0.3V) Operating Temperature Range

RIN . +30V MAX22TEC_ . oo 0°C to +70°C
FORCEON, FORCEOFF, EN ................. -0.3Vto (Vcc + 0.3V) MAX221EE_ _ oo, -40°C to +85°C
Output Voltages Maximum Junction Temperature ...........c.ccoovveirieiineannn. +150°C
TOUT i (V--0.3V) to (V+ + 0.3V) Storage Temperature Range ..........ccccceeeeine -65°C to +150°C
ROUT, INVALID ..ot -0.3V to (Vcc + 0.3V) Lead Temperature (soldering, 10S€C) .........cccoevviiiiinnenn +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 | CONDITIONS MIN  TYP  MAX | 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 NS 1 10 PA
LOGIC INPUTS
Input Leakage Current TIN=0to Vcec +1 PA
Input Threshold Low ViL TIN, EN, FORCEOFF, FORCEON 08 v
Input Threshold High VIH EN, FORCEOFF, TIN 2.4 V
Output Voltage Low VoL ROUT; IgINK = 3.2mA 0.4 V
Output Voltage High VoH ROUT; Isource = 1.0mA 3.5 Vv
Output Leakage Current EN = Ve, 0 < ROUT < Ve +0.05 +10 pA
AUTOSHUTDOWN
Receiver Input Threshold, Figure 3 Positiv'e threshold 2.7 v
Transmitter Enabled Negative threshold D7
os | v
TNVALID Output Voltage Low ISINK = 1.6mA 0.4 %
TNVALID Output Voltage High ISOURCE = 1.0mA Vcc-0.6 %
.
Receiver Positive or Negative HNVH Figure 3 ] s
Threshold to INVALID High
Receiver Positive or Negative HINVL Figure 3 30 s

Threshold to INVALID Low
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ELECTRICAL CHARACTERISTICS (continued)

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

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 Vv
Input Resistance Ta = +25°C, Vec = 5V 3 5 7 kQ
TRANSMITTER OUTPUT
Output Voltage Swing Driver loaded with 3kQ to ground +5 +9 Vv
Output Resistance Vee = V+ =V-=0, Vout = =2V 300 Q
Output Short-Circuit Current +10 +60 mA
ESD PROTECTION
IEC 1000-4-2 Air-Gap Discharge +15
RIN, TOUT IEC 1000-4-2 Contact Discharge +8 kV
Human Body Model +15

TIMING CHARACTERISTICS

(Vcc = +5V £10%, C1-C4 = 0.1pF, Ta = TMmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Maximum Data Rate RL = 3kQ 10 7kQ, C1. = 50pF to 1000pF, 250 kbps
Vce = 4.5V

Receiver Propagation Delay tPHL, tpLH | CL = 150pF 0.15 ms

Receiver Output Enable Time Normal operation 300 ns

Receiver Output Disable Time Normal operation 200 ns

Transmitter Skew ItpHL tPLHI| (Note 1) 200 ns

Receiver Skew [tPHL tPLH! 50 ns
Ta = +25°C, Voo = 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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(Voc = +5V, 250kbps data rate, 0.1pF 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 CAPACITANCE CURRENT vs. LOAD CAPACITANCE
10 3 50 o 50 ]
S 6 Zok;:\sL S 40 : 40 :
= 120kbps =
S 4 —
= 250kbps 2 \ i = 250kbps _—
5 2 — = 30 z % -
S 0 | = \i & /\/ -
g 2 s0kbps | = o [\ > o P
E \ @ N -SLEW g — |~
= 4 120kbps — 4= 3 |__— /4
2 20kbps A
A — = S L 7
-§ P——= X §§ 120kbps 20kbps
\ \
-10 0 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
1 N (ROUT)
2 Cl+
3 V+
4 C1-
5 C2+
6 C2-
7 V-
8 RIN RS-232 +15kVESD
9 ROUT TTL/CMOS
10 TNVALID RS232 INVALID
11 TIN TTL/CMOS
12 FORCEON FORCEOFE ( 1)
13 TOUT RS-232 +15kVESD
14 GND
15 Vce +4.5V +5.5V
16 FORCEOFF FORCEON ¢ 1
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2’ INVALID (2 3
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UNIT AutoShutdown
121 ForcEON 16 EORCEOEE
—l—_ FORCEQOFF _—l— MAX221E FORCEON FORCEOFF
= T = AutoShutdown
= 1uA
30y
1.
1pA RS-232
RS-232
MAX221E +5V BIOS
( ) (
) 1 2c MAX221E
FORCEON FORCEOFF AutoShutdown
V+ V-
(C1 C2)
(C3 C4) 2a 2b 3a
RS-232
RS-232 3  AutoShutdown
CMOS 5.0V EIA/
TIA-232 MAX221E AutoShutdown
3kQ 1000pF
250kbps 4
100ms 100ms
FORCEOFF AutoShutdown MAX221E
RS-232
RS-232
V+ VCC V-
100ps ( 3b)
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1.
OPERATION I —_ VALID
STATUS FORCEON FORCEOFF EN RECEIVER TOUT ROUT
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 =
03V FORCEOFF -
TO MAX221E POWER DOWN
POWER SUPPLY FORCEON
RIN S5 | AND TRANSMITTER VAT
COUNTER — INVALID
] R
0.3V o

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

INVALID IS AN INTERNALLY GENERATED SIGNAL USED BY
AUTOSHUTDOWN LOGIC AND APPEARS AS AN OUTPUT.

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

2a. AutoShutdown 1pA
+2.7V——
- T0 MAX221E
35| POWER SUPPLY
COUNTER |— INVALID
R
2.7V——
I

* 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 30us.

2c. AutoShutdown

2. INVALID

RS-232 SIGNAL PRESENT
AT RECEIVER INPUT

INVALID OUTPUT

Yes

High

No

Low

2b. AutoShutdown
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27V ESD
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\J
a) MAX221E
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RECEVER _ _ N /_ _ _N____ __ .
INPUT INVALID
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1 | )
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b) I I I
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3. AutoShutdown ESD
POWER- MASTER SHDN LINE _
MANAGEMENT >
UNIT 0.1pF MQ
W
FORCEOFF FORCEON | Sa
MAXIV
MAX221E
a IEC 1000-4-2
AutoShutdown IEC 1000-4-2
)
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FORCEOFF FORCEON

ESD
ESD
E
MAX221E
+15kV
+8kV
+15kV
5b
ESD 100pF
1.5k(Q)
ESD
MAX221E ESD
IEC1000-4-2 4(
;
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RS-232

MAX221E

Rc IMQ Rp 1500Q Rc 50MQ to 100MQ Rp 330Q
o— o—
CHARGE-CURRENT DISCHARGE CHARGE-CURRENT DISCHARGE
LIMIT RESISTOR RESISTANCE LIMIT RESISTOR RESISTANCE
HIGH- »  DEVICE HIGH- DEVICE
VOLTAGE Cs STORAGE UNDER VOLTAGE Cs STORAGE UNDER
DC 100pF CAPACITOR | TEST DC 150pF CAPACITOR TEST
SOURCE SOURCE
5a. ESD 6a. IEC 1000-4-2 ESD
I A
100%F-q------}boceoco-- o~
4_ 90% | - 4
Ip 100% Ir PEAK-TO-PEAK RINGING
0% | — (NOT DRAWN TQ SCALE)
AMPERES z
o 4
36.8%
10% §-
0
0 - TIME —
-t — tpp ——P> 10% |—
CURRENT WAVEFORM
tr=0.7ns to 1ns —~| |aa— o
. 30ns
l«— 60ns ——
5b.
6b. IEC 1000-4-2 ESD
IEC 1000-4-2
( 6) IEC1000-4-2 ESD 200pF
RS-232
IEC 1000-4-2 ESD
6a |EC 1000-4-2 6b PC 1/O
+8kV |IEC1000-4-2 4 ESD
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(ESR)
INVALID V+ V-
INVALID RS-232
INVALID 0.1pF Vee
C1
IC
Cl C4
7
3k(Q) 1000pF
0.1pF
( 2 )
C1l c2 C3 Cc4
Cl
C1 MAX221E RS-232
Cc2 C3 C4 +5.0V
8
10 250kbps
+5V L
R AR 0.1uF
Svdv |oc Do oot FORCEON = T L 3
F S , : -
] C1+ e Vi
C1
SRE : T . MNAXI
5V/div “‘ ANt i TOUT o, MAX221E y
D N - oL | Lo
ST B T Jc T
RSN R >¢ o] T
| rour A
50us/div
EN 1000pF
- " g T
Ve - FORCEOFF = -
| FoRCEON g INVALID I

|||—
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s [T ] qm gt HRI IS B M

/CCT A TSUUEN SULTURVENUE TR 1 TOL BV VOO SUUUE T

{ TOUT

5V/div ‘ bt

: ROUT

svaiv | il sv/div |

9. 120kbps 10. 250kbps

TRANSISTOR COUNT: 157
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5 COMMON_DIMENSIONS o
l‘-‘ 100 100 X % [MILLIMETERS INCHES 5
%[ MIN. MAX. | MIN. MAX. 2
g Ll Al —— 10 043 R
[ ” ” ” ” ” ” ” Al 005 15 [ 002 | 006
\v A 085 95 | .033 037
l H - o[ 019 030 | .007 012
o019 0.25 | .007 010
1.00 c| 0.090 0.20 35 | .008
i Y cl 009 | 0135 | 0035 | 0053
D|SEE_VARIATIONS [SEE VARIATIONS
E] 430 | 450 | .169 177
] i = o.e,sI BSC 026 BSC
H| 6.25 6.5 246 | 256
5iEosEd L[ 050 [ 070 [ .020 | .028
N|SEE_VARIATIONS [SEE_VARIATIONS
Y| 285 | 315 | 112 124
JOP VIEW TT0M VIEW =] 0° [ 8 0 8
EDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
[cal A ¢ MIN. | MAX. | MIN. | MAX.
be AB 2D | 490 510 193 201
. \ ¢ AC 16D [ 490 510 | 193 | 201
@ﬂ&ﬁ:ﬁ:ﬁﬁ__ i (g | aC-Ep [16]D | 490 | 510 | 193 | 201
j X_| 285 315 | 112 104
! AD 20D | 6.40 660 | 252 | 260
' SEATING see—~" B € ap-Fp [20]D 6.40 6.60 .252 .260
D PLANE DETAIL “A X _|_4.00 434 | 157 171
AE 24 7.70 7.90 | .303 | .31
SIDE VIEW ND VIEW AF 28 960 | 980 | 378 | .386
AF-EP 960 980 | .378 | .386
. X | 535 565 | .21l 222
02s 1 bl
BSC
J_ PAS’:‘I?.'- - WITH PLATINE-\/V\ 1
i & ¢ LEAD TIP DETAIL
% L. peran -a L~ |
« BASE METAL - _l'
NOTES: V),
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J K I /VI
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 mm PER SIDE. ot el
3. CONTROLLING DIMENSION: MILLIMETER. e
4. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.
5. DIMENSIONS X AND Y APPLY 10 EXPOSED PAD C(EP> VERSIONS ONLY. PACKAGE OVTLINE, TSSO, 440nn B0DY, 0.65m PITCH
6. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002". APPROVAL DOCUMENT CONTROL NQ eV 1/
21-0066 C 1
MAXIVI 1
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INCHES  MILLIMETERS INCHES MILLIMETERS
DIM | MIN | MAX | MIN | MAX

SSOP.EPS

>

>
=

O g|go|o

KLIC | |MY|O|w

UUUUUUUJ

SEE VARIATIONS
0.397]0.407 ]10.07]10.33 | 28L
g\mgig DO NOT INCLUDE MOLD FLASH. /VI /J X I /VI

0.205 |0.209 | 5.20 | 5.38

0.0256 BSC [0.65 BSC
0.301 |0.311 | 765 7.90
2. MOLD FLASH OR PROTRUSIONS NOT TO e
EXCEED .13mm (006" PACKAGE OUTLINE, SSOP, S.3X.65mm

0.068 |0078 | .73 | 1.99 MIN | MAX | MIN | MAX
H H H H H H H o‘ooa 0‘008 0‘05 0‘81 0239 10249 | 607 | 633 | 14L
[ \f : : ‘ ‘ 0.239 (0249 | 607 | 633 | 16L
0.025 |0.037 | 063 | 0.95
3. CONTROLLING DIMENSION: MILLIMETER e ey e 19

0.010 10015 10.25 10.38 0.278]0289 | 7.07| 7.33] 20L
+
0° 8° 0° 8°
21-0056 A

A

4 N
: - un o= é
XTI I BREHL
0169-005100o0o0o0o0o0o0oo3-30-16100001000
Y ) TEL.(03)3232-6141 FAX. (03)3232-6149
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