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ABSOLUTE MAXIMUM RATINGS

VCCTO GND .o -0.3V to +6V 16-Pin TSSOP (derate 9.4mW/°C above +70°C) ........ 754.7mW
V+ 10 GND (NOte 1) i -0.3Vto +7V 16-Pin TQFN (derate 20.8mW/°C above +70°C) ...... 1666.7mW
V-to GND (Note 1) +0.3V to -7V 20-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....889mW
Ve 4 V-] (NOEE 1) i +13V 20-Pin SSOP (derate 8.00mW/°C above +70°C) ........... 640mwW
Input Voltages 20-Pin TSSOP (derate 10.9mW/°C above +70°C) ......... 879mW
T_IN, EN, FORCEON, FORCEOFF to GND ........... -0.3V to +6V 20-Pin TQFN (derate 21.3mW/°C above +70°C) ...... 1702.1mW
RUINTO GND o +25V 28-Pin SSOP (derate 9.52mW/°C above +70°C)............ 762mW
Output Voltages 28-Pin TSSOP (derate 12.8mW/°C above +70°C) ....... 1026mwW
T_OUT 10 GND oo +13.2V Operating Temperature Ranges
R_OUT, R20UTB, INVALID to GND.......... -0.3Vto (Vce + 0.3V) MAXB2_ _EC_ oo 0°C to +70°C
Short-Circuit Duration MAX32_ _EE_ -40°C to +85°C
T_OUT 10 GND ..o Continuous Storage Temperature Range .............coceevvnenn. -65°C to +160°C
Continuous Power Dissipation (Ta = +70°C) Lead Temperature (soldering, 10S) .......ccccoovvvviiiiinianns. +300°C
16-Pin SSOP (derate 7.14mW/°C above +70°C) ........... 571mW

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

MAX3221E/MAX3223E/MAX3243E

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 | sYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC CHARACTERISTICS (Vce = 3.3V or 5.0V, Ta = +25°C)
Supply Current, AutoShutdown %Z%’ii all R_IN open 1.0 10 HA
Supply Current, Shutdown FORCEOFF = GND, all R_IN = GND 1.0 10 pA
Supply Current, FORCEON = FORCEOFF = Vg, 03 1 mA
AutoShutdown Disabled no load
LOGIC INPUTS
Input Logic Threshold Low T_IN, EN, FORCEON, FORCEOFF 0.8 %
Input Logic Threshold High —léngNo*FFFORCEON* ng : ggz 2:2 v
Transmitter Input Hysteresis 0.5 \
Input Leakage Current T_IN, EN, FORCEON, FORCEOFF +0.01 +1 PA
RECEIVER OUTPUTS
Output Leakage Current R_OUT receivers disabled +0.05 +10 pA
Output Voltage Low lout = 1.6mA 0.4
Output Voltage High lout =-1.0mA Vcc-0.6 Vec-0.1 \
AutoShutdown (FORCEON = GND, FORCEOFF = Vce)
Receiver Input Threshold to Figure 5a Positiv.e threshold 2.7 v
INVALID Output High Negative threshold 27
oo (')”upt:tumf;m'd © Figure 5a 03 0.3 v
TNVALID Output Voltage Low louT = 1.6mA 0.4 %
TNVALID Output Voltage High louT = -1.0mA Vec-0.6

MAXIMN
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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 SYMBOL CONDITIONS MIN TYP MAX UNITS

Receiver Positive or Negative

Threshold to TNVALID High NvH | Voe =5V, Figure 8b 1 HS

Receiver Positive or Negative _ ,

Threshold to TNVALID Low fnvL | Vee = 5V, Figure 5b 30 Hs

Receiver or Transmitter Edge to _ .

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

RECEIVER INPUTS

Input Voltage Range -25 25 vV
Vce = 3.3V 0.6 1.2

Input Threshold Low Ta = +25°C V
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

Input Hysteresis 0.5 V

Input Resistance 3 5 7 kQ

TRANSMITTER OUTPUTS

All transmitter outputs loaded with

Output Voltage Swing 3kQ 1o ground +5 +5.4 \
Output Resistance Vcc =V+ =V-=0, TouT = +2V 300 10M Q
Output Short-Circuit Current +60 mA
Output Leakage Current g%L\J/T tjai;r?n\i/t‘t(;/rcsjc d;a?b?(;gv 0 +25 A
MOUSE DRIVEABILITY (MAX3243E)
T1IN = T2IN = GND, T3IN = Vcc,
Transmitter Output Voltage 288¥ fﬁg%gg? %;%é% ?v':tlr? +5.0 V
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

MAXIN 3
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AutoShutdown, +15kV ESDRZE. 1uA,
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TIMING CHARACTERISTICS—MAX3221E/MAX3223E/MAX3243E

(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 SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum Data Rate RL = 3k, CL = 1000pF, 250 kbps
one transmitter switching
t 0.15
Receiver Propagation Delay PHL CL = 150pF us
tPLH 0.15
Receiver Output Enable Time Normal operation 200 ns
Receiver Output Disable Time Normal operation 200 ns
Transmitter Skew | tPHL - tPLH | (Note 3) 100 ns
Receiver Skew | tPHL - tPLH | 50 ns
Vce = 3.3V,
RL = 3kQ to 7k,
Ta = +25°C, B
Transition-Region Slew Rate measured from +3V CL = 150pF to 6 30 V/us
1000pF
to -3V or
-3Vto +3V, one
transmitter switching

Note 2: C1-C4 = 0.1pF, 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.

REE
(Vcc = +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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REIEREGEE)

(Vce = +3.3V, 250kbps data rate, 0.1pF 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
A 5 !
40 7 < Vi K
N zoiens|_ T | i s b
_ 3
g v d S, |1 TRANSMITTER AT 250kips
e 0 AT ra0uens | = | [2TRAnswITTERS AT 15 6icps
E e ./P E
S % = T 2
o
5 A L 20kbps E
ju) = =
7 = : 2
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0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
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MAX3243E
MAX3243E OPERATING SUPPLY CURRENT
SLEW RATE vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
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1. HOHHOBERER

EN VALID R_OUT
oglilz%lg N FORCEON | FORCEOFF | (MAX3221E/ | RECEIVER | T_OUT | (MAX3221E/ (Mf\)_(gzlf:-;e) (MT)%gL?E)
MAX3223E) LEVEL MAX3223E)
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
ctive igh- ctive ctive
(Forced On) 1 1 1 X Act] High-7 Acti Act
Normal Operation 0 1 0 Yes Active Active Active Active
(AutoShutdown) 0 1 1 Yes Active High-Z Active Active
Shutdown 0 1 0 No High-Z Active Active Active
(AutoShutdown) 0 1 1 No High-Z |  High-Z Active Active
X=F=
+0.3V—— 2 N—T
B T0 MAX32_ _E -
POWER SUPPLY RN { T0 MAX32_ _E
R_IN Tops | AND TRANSMITTERS - s POWER SUPPLY
’ COUNTER— TNVALID COUNTER—— TNVALID
0.3V—r1: R 90— R
.
* TRANSMITTERS ARE DISABLED, REDUCING SUPPLY CURRENT TO 1uA IF *TRANSMITTERS ARE ENABLED IF:
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V) (kV) (kV) (kV)
MAX3241E | +3.010 +55 | 3/5 300 — — +15 +8 +15 250
MAX3243E | +3.0t0 +55 | 3/5 1 - Yes +15 +8 +15 250
MAX3244E | +3010 +55 | 3/5 1 Yes — +15 +8 +15 250
MAX3245E | +3.0t0 +55 | 3/5 1 Yes — +15 +8 +15 TMbps
MAX3232E | +3.0t0 +55 | 2/2 300 — — +15 +8 +15 250
MAX3222E | +3.0t0 +55 | 2/2 300 — — +15 +8 +15 250
MAX3223E | +3.0t0 455 | 2/2 1 — Yes +15 8 +15 250
MAX3224E | +3.0t0 +55 | 2/2 1 Yes — +15 +8 +15 250
MAX3225E | +3.010 455 | 2/2 1 Yes — +15 8 +15 TMbps
MAX3221E | +3.0t0 +565 | 1/1 1 — Yes +15 +8 +15 250
MAX3226E | +3.0t0 +565 | 1/1 1 Yes — +15 +8 +15 250
MAX3227E | +3.0t0 +65 | 1/1 1 Yes — +15 +8 +15 TMbps
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' ' families. MAX3243EEW| -40°C to +85°C 28 Wide SO —
. c Compatible with all TTL and MAX3243EEAI  -40°C to +85°C 28 SSOP —
CMOS-logic families. MAX3243EEUI  -40°C to +85°C 28 TSSOP —
Compatible with ACT and )
c 33 HCT CMOS, and with TTL. MAX3243ECTJ  0°C to +70°C ?72ng|2 ?;':)EP T3277-2
’ Incompatible with AC, HC,
or CD4000 CMOS. MAX3243EETJ  -40°C to +85°C o2 NN QPN-EP 10577 5
(7mm x 7mm)
*TORAR—=Z R/ R
g N| Som = o
Vs kusvOory o EDHEEER F v FIEER

MAX3221E/MAX3223E/MAX3243El3. ACTE KD
xHCT CMOSAEEOT#H4R5vVvO v o7 I EBEE
A5 TI—ROEETT,, HEZBRN’TELHESED
HHICDNWTIIRSESRBRL T 20\,

14

MAX3221E TRANSISTOR COUNT: 269
MAX3223E TRANSISTOR COUNT: 339
MAX3243E TRANSISTOR COUNT: 476
PROCESS: BiCMOS

MAXIMN




AutoShutdown, +15kV ESDRZE. 1uA.
3.0V~5.5V,. 250kbps. RS-232 5 >>—7%

+3.3V
+
:—TEO.1MF 2
= 21 [N Voo o7
ol | v + 03
0.1uF
u C1- /VI/‘XI/VI ; 01uF COMPUTER SERIAL PORT
1 3
0 F 02+ MAX3243E V- ca
0.1uF a1 Eo.w
_ 1N Y
14 > TouT gy _| \
LOGIC 13 [ 12w > To0uT 10 I
INPUTS § P >
T3IN 17 &Y
L > T30UT - __\
~
e 2 reoe — _M
R10UT — Tx
ST LIl < L VR B
% I
R20UT = RN]s
< 18§70 < ’ -
LOGIC < 5k
OUTPUTS
17 | R30UT —  RIN]S6 RS-232 ()
- < > puTS
5kQ2
R4OUT =
< < . RUNDT o )
R50UT =
< < . RoN]s o
~ —
2 5k
Vee FORCEON
Vee 22 Y FORCEORT
T0 POWER- ’
MANAGEMENT <@—= INVALID GND
UNIT

J:E)

HM12b. YORX RS A/XDT R MEIE

MAXIN 15

FEPCEXVIN/TECCEXVIN/TLCCEXVYIN



MAX3221E/MAX3223E/MAX3243E

AutoShutdown, +15kV ESDRZE. 1uA,

3.0V~5.5V, 250kbps. RS-232 5>

—/Y

1R #EEDF o] 3%
+3.3V
+1 15
Covpass —= O-THF |
= o Vee 3
+
crel Ve e
DRI I P MNAXI/N T 01uF 133V
3. MAX3221E* , ;7 = CBYPASS?EOJMF | 26
c2 = 6 _ gﬁuF i Cl1+ Yee 2
JuF T . 01uF
TN TouT 413 o maam X I
1
o F 1 C2+ MAX3243E V- e
9| r1our RIIN |8 0wF T 2], Eo,mF
5k B Rall >
14 T10UT |9
— R 70 POWER- LOGIC | 13 JT2IN T20UT J10, [ RS-232
1] EN IVALD 10 o e INPUTS § ™ > OUTPUTS
UNIT e L T30u7 11
12 | FORCEON FORCEOFF 16 > >
L] GND —_20 | Roouts <
= 4—
14
— 19 | R10UT < RTIN 4 <|
+_3va | §5k9
+ 19
Coypass = 0-TuF =
T N T ; 18 | RoOUT < RaN f5
N
c1tl V+ +C3 §5k9
0F T__4f,. MAXIM T 01uf LOGIC
MAX3223F = OUTPUTS | 47 | R3ouT < RNJ6 | RS-232
50 e, au [ INPUTS
v C4
co ¥ 1 5k
0.1uF T 60po. = Al
= 16 | RaouT < S Ran |7
_ <] . <
o 13T > T10UT |17 ba -
TTL/CMOS RS-232
INPUTS OUTPUTS L
o 12| 2N > T20UT | 8 15 Ro0UT < RSIN |8
= 23 éSkQ -
FORCEON
— 15| R10UT < RIN |16 L] <
- - - 2 -
TTLICMOS 50 RS-232 Voo —==| FORCEOFF
OUTPUTS INPUTS
~10] Roour = RNjo 70 POWER- <e-21 INVALID GND
= n MANAGEMENT UNIT
5kQ 125
= T T0 POWER-
1] &N INVALID |11 et e
UNIT “MAX3221E PIN OUT REFERS TO SSOP/TSSOP PACKAGES.
14 | FORCEON FORCEOFF J20 **MAX3223E PIN OUT REFERS TO DIP/SSOP/TSSOP PACKAGES.
all GND
|18

16

MAXIMN




3.0V~5.5V, 250kbps. RS-2325>02—7%

AutoShutdown, +15kV ESDRZE. 1uA.

EVEE
TOP VIEW
. I e
BN [1 16] FORCEOFF EN 1] [20] FORCEOFF
Cl+ E E Vee Cl+ E El Vee
v 3] masamn [l 6o v+ 5] [16] 6D
ci-[4] maxzzoie  |13] Tiout - (4] maxaaan [i7] Tour
c2: [ 12] FORCEON Cos [5] MAX3223E  |3g] RN
c2- 6] [11] TN c2- [g] [15] RioUT
v- [7] [10] WVALID v-[7] [14] ForceoN
RIIN [8] [9] riour T20UT [} [13] TN
R2IN [ g [12] T2IN
SSOPITSSOP R2OUT [19) [11] IWVALID
DIP/SSOP/TSSOP
el®  me e g B33 3
c2-[2] 27] v+
24| (23 22| [21] |20] 9] [18] |17
14 B S EEEMHHEI,
RIIN 4] 25 ] GND ne [2] 6 | nec.
ron (] mmxam o
B MAX3243E ] Voo 5] [ ] reour
R3IN [ 6 | 23] FORCEON v |27] [14 ] reour
RAIN [7 | 22] FORCEQFF o+ [28] NI (7] rsour
R5IN [ g | 21] INVALID cos [29] MAX3243E Gz i
TI0UT [ 9 | [20] R20UTB c2- [30] ] o
T20UT [0 [19] R10UT v [31] [0 ]
T30UT [11] [18 | R20UT ne [ o]
T3N [12] 7] Raout e
g v ARAAARARS
THIN [14] 15| RsoUT =525 % % % %
SO/SSOP/TSSOP S

TQFN

MAXIN

17

FEPCEXVIN/TECCEXVIN/TLCCEXVYIN



MAX3221E/MAX3223E/MAX3243E

AutoShutdown, +15kV ESDRZE. 1uA,

3.0V~5.5V, 250kbps. RS-232 5>

—/Y

SN r
EVERE{RE)
TOP VIEW
=
s B - .
o ) =2 (&)
S 8 B2 & FEE B F
Y i [ ne) i i)
FORCEOFF ié] § 7777777777777777777777 (711 T1IN GND ]@J 7777777777777777777777 110 | T2IN
=l SEN [m— vee |17 [ 9 | WALD
B[ mmam LT} INVALID MAXIM
o e FORCEOFF |18 ! 3 L 8 | R20UT
wlis o B mmzse
S N 2 EEE (7 | Ren
L5 | R1IN
R L R ] vel2ot e 1 6 | T0UT
10 f20 i3l P4l IEEIREINTIRT
s & 8 = 5 5 & 8
TQFN TQFN

* EP = EXPOSED PADDLE

* EP = EXPOSED PADDLE

<FIN IV HRAESH

MaximlidZ£ICMaximBE R ICHEHAFNZEEMADOEREBOERICDONTC—tIEEZAaNIRET. BRFFZAIEVREBEEShTHEEA.

7169 -0051 RREHBEXAERFRA3-30-16 (KU /1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

Maximl3fER P E L <RBRUMLHEEZZEET SEMNEZBRL I T,

18

© 2005 Maxim Integrated Products

Maxim is a registered trademark of Maxim Integrated Products, Inc.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600




