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MAX3221
3V 55V RS-232 /
1.1
o TIA/EIA-232-F ITU v.28
® 3V 5.5V
o 250 kbit/s
[
° ( 1 vA
o (4-01 vk
) 5v 3.3V
® Maxim MAX3221
o (1 Mbit/s) — SNXx5C3221
® RS-232 ESD +15 kV (HBM)
[
1. 2
[ ) N
® PDA
[
[
1. 3 /
MAX3221 N +15-kV ESD o
TIA/EIA-232-F )

3V 55V o 250 kbit/s 30-V/ius

°

DB OR FW PACKAGE
(TOF VIEW)

EM 164 FORCEOQFF
C1+ 15]] V.:.:

W+ 14l GMD

C1- 134] DOUT

C2+ 12f] FORCEOM
C2— 1 oM

V- 10f] TNVALID
RiM all rOUT

ORDERING INFORMATION

ORDERAELE TOP-5IDE
Ta PACKAGET FART NUMEBER MARKING
S50P (DB) Reeal of 2000 MaX 2221 COBER MA3Z21C
=0 C o TOrC _ Tubs of &0 MAX2221 CPW
TSSOP (PW) MAIZ21C
Real of 2000 AKX 2221 CPWR
S50P (DE) Reeal of 2000 MaX 2221 IDER MB 32211
—40°C to BE7C ) Tubs of @0 MAX2221 [PW
TSS0P (PW) MB 32211
Real of 2000 MAX 2221 IPWR

T Package drawings, standard packing quantities, thermal data, symbalization, and PCB design guidelines are
awvailable at www ti. com/fsc/package.

www.icbase.com 1




goooooouooooogo
OO000: 800-8808051

) o FORCEON FORCEOFF
o ) RS-232 )
o FORCEOFF EN ) ) 1
BA, o FORCEON FORCEOFF )
o 0 (INVALID)
RS-232 o 27V 2.7V
+03 V 30 wv's, INVALID ( )s +0.3 V
30 us, INVALID ( o 5.
Function Tables
EACHCRIVER
I& VALID RN | CHTRUT DRIVER STATUS
DIN - FORCECSM  FORCEOFF RE.2332 LEVEL DouT
X X L X z Powerad off
L H H X H Mormal oparation with
H H H ke L auto-powerdown disablad
L L H e H Marmal opsration with
H L H Yag L auto-poweardown enabled
L L H Mo rd Prorwared off by
H L H Mo i auto-powerdown feature

H = high lewel, L = low lewval, X = imelevant, £ = high impedancs

EACH RECEIVER

WPLTS OUTPUT
RIN  Em | YALIERIN 1 pqur
RS-232 LEVEL
L L X H
H L X L
X H X z
Cipan L Mo H

H = high leval, L = low kevel, X = irrelavant,
Z = high impedance (off), Open = disconnected
input or connected driver off

logic diagram {positive logic)

11 13
DOiM DouT

FORCEOGFF —°__ .
12 Auto-powerdown [#— INVALID
FORCEON ———m

ROUT RIM

EN
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2.1 ( ) ) *
, Ve € 1) 03V BV
, V+ ( L -0.3V ™
, V- ( i) 0.3V -7V
, V+ - V- ( DL 13V
s, VI: (FORCEOFF. FORCEON. EN) -03V 6V
25V 25V
, VO: -13.2V 13.2V
(INVALID) -0.3V vVcc+0.3V
, 0. C 2 3): DB 82°C/W
PW 108°C/W
, TJ 150°C
1,6 mm (1/16 ) (10 ) 260°C
, Tstg —65°C  150°C
* o b
1 GND o
2 TI ), 0JA,  TA .
PD=(TJ )-TA)O8JA. 150°C TJ .
3 JESD51-7 o
recommended operating conditions (see Note 4 and Figure 6)
MIN - MWOM MAX | UNIT
s " Voo =33V 3 2.3 3.6 y
Lpply voltage Voo=5Y 4.5 5 5.5
. A . — —_ | ¥oo=33V 2
W4 Driver and control high-level input voltage DIM, FORCEQFF, FORCEOM, EM v
Voo=5Y 2.4
T "
WL Driver and control low-level input voltages DIM, FORCEOQFF, FORCEON, EM 0.8 v
E——
W Driver and controlinput voltage OIM, FORZECQFF, FORCEON 0 5.5 W
V| Receiverinput valtage —25 25 W
: . MMAK2221C o] 70
Tp  Operating free-air temperature o
MAK2221] —40 a5
MOTE 4:  Test conditions are C1-C4 =01 pF atVoo =223V 203V, C1=0.047 yF, C2-C4 =033 pF at Voo =5V 206
electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature {unless otherwise noted) (see Note 4 and Figure 6)
PARAMETER TEST COMDITIGNS MIN - TYPT  mMax ] uMIT
EESSSSESES—
I Input leakage current FORCEOFF, FORCEOM, EN +0.01 +1 HA
" fo load
Auto-powerdown disabled m and FORCECN at Voo 0.2 1 mA
oo _SUF'F‘h-' current Fowerad off Mo load, FORCECFF at GND 1 10
(Ta=25C) No lcad, FORCEQFF at VoG, WA
Auto-powerdown enabled FORCEOM at GND, 1 10
All RIM are open or grounded
T &l typical values are at Voo = 2.2V orVoo =5V, and Tg, = 25°C.
MOTE 4:  Test conditions are C1-C4 =01 pF atVoo =223V 203V, C1=0.047 uF, C2-C4 =033 yF at Voo =6V 0.5 W
www.icbase.com 3
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DRIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature {unless otherwise noted) (see Note 4 and Figure 6)

PARAMETER TEST CONDITICNS MIN - TYPT  max ] uwIT
WoH  High-level output voltags DOUT at R =3 kilto GMO, DIN = GND 5 5.4 W
VL Low-level output voltage DOUT at R =2 kto GND, DIN =Vqe -5 54 v
IH High-lewel input curmant W =\Veoo +0.01 +1 LA
L Lioww-leval input cumant W at GMD +2.01 +1 WA

o Ve =36V, Wi=0V +35 +E0

oz Short-cireuit cutput current} P Vo-0V g 5D mA
ra Output resistance Wioo, W+, and V—= 0V, Vo=+2V 300 10M [ ¥
I Output lsakage current FORCEGFF = GND, Vo=+12V, Voo=0ta5hV 25| pA

T Al typical values are at Voo =233V orVoo =5V, and Ty = 25°C.

¥ Short-circuit durations should be controlled to prevent excesding the device absolute power-dissipation ratings, and not mare than one output
should b= shorted at atime.

MOTE 4 Test conditions are C1-C4 = 01 pF atVee =22V 203V, 61 = 0.047 uF, C2-C4=033 yF at Vpp =5V 0.5V

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Note 4 and Figure 6)

PARAMETER TEST COMDITIONS MmN TYPT  max | uwiT
Mazimum data rate Cp = 1000 pF, R = 3 KL See Figura 1 150 250 kbit's
tekipy  Fulse shewd CL =180 pFto2500pF, R =3Klo7 ki, SseFigurs? 100 ns
SRitr Slew rate, transition region | Voo = 3.3V, CL =150 pF to 1000 pF 5] 20 Vius
{se= Figurs 1) RL =3 k20T ki L = 150 pF to 2500 pF 4 2]

T Al typical valuss are at Voo =22V orVep =5W, and Ty = 25°C.
§Pulse skew is defined as [tpLH—tpHL| of 2ach channel of the same device.
MOTE 4 Test conditions are C1-C4 = 01 pF atVeoo =22V 2023V, C1= 0047 uF, C2-C4=033 yF at Vo =5V 0.5 W,

ESD protection

TERMIMAL
TEST COMDITIONS TYP Q] UNIT
NAME NO.
DouT 12 HERM 15 kW

4 www.icbase.com
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RECEIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Note 4 and Figure §)

PARAMETER TEST COMDITIONS WMIM Tvet MAX | UNIT
Yoy High-evel output voltage loH = -1 mA Vo-06Y  Veo-0a1W W
WL Lo -levsl output valtage loL =1.6 mA 0.4 W
W Pogiti ing input threshold vl Yocz23y 18 24 W
sitive-going in o ]
T+ geing input = Voo =5V 15 24
. L Voo =23V 0.6 1.1
W= Megative-going input threshold voltage W
Voo =5W 08 1.4
Wiy  Input hysterssis (V74— ViT_) 0.5 W
E—
laff Cutput leakage currant FORCEOFF =0V +0.05 +10 LA
r Input resistance W =+3Vio 256V 2 5 7 k2

T Al typical valuss are at Voo = 2.2V orVeo =5 W, and T, = 25°C.
MOTE 4: Test conditions are C1-C4 =01 pF at Voo =22V 203V, C1=0.047T puF, C2-C4 =033 pF at Voo =5V 2 0.5 W,

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature {unless otherwise noted) (see Note 4}

PARAMETER TEST COMDITICNG MIN - TYPT  MaX | UNIT
tPLH Propagation delay ime, low- to high-level output C| =150 pF, Se= Figurs 2 150 ns
teHL Propagation delay ims, high- to low-level output C =150 pF, See Figure 2 150 ns
ten Cutput enable time L =150 pF, R =3 kL, Ses Figure 4 200 ns
tdis Cutput disable time L =150 pF, RL = 3 kL, Se= Figurs 4 200 ns
tepjp  Fulse skewt Sea Figure 3 20 ns

T Al typical values are at Voo =223V orVoo =5V, and Ty, = 25°C.
FPulse skew is defined as tpLH — tPHL| of 2ach channal of the same devics.
NOTE 4 Test conditions are C1-C4 =01 yF atVoe =22V £023V, 01 = 0047 yF, C2-C4 =038 uF at Vo = 5V 2 0.5W

ESD protection

TERMINAL
TEST COMDITIONS TYP | UNIT

NAME N,
RIM a8 HERM +15 [
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AUTO-POWERDOWN SECTION

P&S INFORMATIO

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 5)

PARAMETER TEST CONDITIONS MIN MAX § UNIT
YT+ {valid) E?%F;:;:ﬁ:ﬁ'utput voltags FORCEON = GND, FORCECFF =V 27 v
VI-valb oy YRR migh el cutput voltage | FORCEON =GND.  FORTEGHF =Vee 27 v
VT (invalid) Eﬁ'ﬁ'ﬁ—mﬁﬁlﬁjﬁw valtage FORCEON = GND,  FORCEGFF = Vg -0.3 o3l w
Vo mmgh-laval output woltage %;FERCCEON = GND, Vo068 W
VoL TNVALID low-level output voltage ::Gﬁzé'g:?':ff:iE:EON = GND, 0.4 W

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Figure 5)

PARAMETER MIN - TYPT  max | uwr
tyalid  Propagation delay time, low- to high-level output 1 s
ma"d Fropagation delay time, high- to low-leval output a0 us
tam Supply enable time 100 us

Tall typical values are at Voo =223 VorVoo =5V, and Ty

=25°C.
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PARAMETER MEASUREMENT INFORMATION

————— IV
et _/—L
RE-222 oy

Cutput

Generator
{see Note B) CL tTH|_—h|L — —I'll p—t7LH
[see Note A) I |
| | VioH
EX v
SV Chut
— put
= FORCEQOFF = = -3V —3N VoL
SRtr} m _ BV
TEST CIRCUIT \tri VOLTAGE WAVEFORMS

EtHL 27 b

MNOTES: A, CL includes probe and jig capacitance.
B. The pulse genarator has the following characteristics: PRR = 250 kbitfs, Zio = 50 0, 50% duty eycle, tr<10ns, tf= 10 ns.

Figure 1. Driver Slew Rate

—————— v
R5-222 Input 15V 1.5V
Cutput | 0w
Generator | |
{see Mote E) CL tPH L_H —e— Ly
[see Note A) | |
v
= S0% 0% on
+  FORCEOFF = = Output -
——— VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
MOTES: A, G includes probe and jig capacitance.
B. The pulse genemtor has the following characteristics: PRR = 280 kkits, Zy = 50 0, 50% duty cycle, t 210 ns, = 10ns.
Figure 2. Driver Pulse Skew
IVardV
FORCECN mout | fmm—— W
npy 15V 1.5V
| -3V
Clutput | |
Genarator tPH L_H_H H—H— tpLH
(zea Nots B) CL | |
3y [see Note A) | VoH
FORCECFF Cutput 5%, 50%
= = ——— VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A, C|includes probe and jig capacitance.
E. The pulks generator has the following characteristics: £ = 50 L, 50% duty cycle, tr= 10 ms, = 10n=.

Figure 3. Receiver Propagation Delay Times

www.icbase.com
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PARAMETER MEASUREMENT INFORMATION

2TV

Receiver |

P&S INFORMATIO

v
—_———TV v

I

ROUT
Generator
[see Note B} aho
1 L
Auto-
powerdocwn

FORCEOFF —J

FORCECH ——— OiN

TEST CIRCUIT

v

{see Note A)

DI INVALID
CL =30 pF

DouT

NOTES: A, CL includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = & kbit's, 2o = 50 {2, 50% duty cycle, tr< 10 ns, tp= 10 ns.

Input | ————— oy
*_2_?1,.' -&—— 27V :i-‘n":l:l

| | OH
W tinvalid F-ﬂl— tvalid
|

N | fori
50% 0% Vg
THVALID e I

—_——
Cutput | o

| H—l:- ten

W+

Supply
Voltages

W

VOLTAGE WAVEF ORMS

& Valid RE5-232 Level, INVALID High

27V

If Signal Remains Within This Regicn
¥ For More Than 30 ps, TNVALID Is Low?
=02V

[ 745555000

Valid RS-232 Level, INWALID High

T Auto-powsrdown disables drivers and reduces supply
cument to 1 pA.

Figure 5. TRVELID Propagation Delay Times and Driver Enabling Time
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APPLICATION INFORMATION

= +— " FORCEGFF
: c1+ Vee 11
o+
3 — CBYPASS =0.14F
W+ Auto-
+ + 14
C1== IEST powe rdown GND
. c1- 13
5 DouT
Cz+
+ 12
J:_ 3 - FORCEON
—I_E'_cz— 11
. s DIM
1" S
—— C4 N WAL
]
RIN I  Rout
5 ki

T C3 can be connected to Voo or GND.
NOTE &: Resistor values shown are nominal,

Voo vs CAPACITOR VALUES

Ve o C2, C3, and C4
3avz0av | oauF 0.1 uF
sv+0.5v | 047 pF 0.33 uF
IVte 55V 0.1 uF 0.47 uF

Figure 6. Typical Operating Circuit and Capacitor Values
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D
DB (R-PDS0-G*} PLASTIC SMALL-OUTLINE

28 PINS SHOWN

|-——i K
28

HAHRT HHH HH

wnwn
\:p\:l-_”
=l=
&l kol
= =
=l
oo
— = |
o len

° | =]
(LR . %ﬁ)

A "

=5

* Seating Plana

2,00 MAX 0,03 MIN
FINS 14 16 20 24 8 an et}
DM
A MAX 6,50 6,50 7.50 8,50 10,50 1050 | 12,90
A MIN 500 520 6,90 T.a0 j=Re ] Qan [ 12320

4040065 FE 12/01

MOTES: A, Al linear dimensions are in milimeters,

This drawing is subject to change without notice.

Bady dimensions do not include mod flash or profrusion not to excesd 0,15,
Falls within JEDEC MO-150

=R
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P&S INFORMATION

/I

S

(2)

PW (R-PDS0O-G*)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

IF*

B
w
L=}

o
ELELLED

—

A —

SINIRININ|NINE

o

-

(=

-

=i [=i}
o
=

o
[
[=]

0,15 NCM

Gage

1,20 MAX a3
.05
FINS B 14 16 20 24 28
DM
A MAX a0 | s | 510 | eeo | 7o | om0
A MIN o0 | 4@ | apo | san | Fro | w@eo

A0400647F 01/97

MNOTES: A

oom

Falls within JEDEC MC-153

All linear dimensions are in millimetars.
This drawing is subject to change without notice.
Baody dimensions do not include mold flash or protrusion not to excesd 0,15,
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