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PART TEMP. RANGE PIN-PACKAGE
MAX3224CPP 0°C to +70°C 20 Plastic DIP
MAX3224CAP 0°C to +70°C 20 SSOP
MAX3224EPP -40°C to +85°C 20 Plastic DIP
MAX3224EAP -40°C to +85°C 20 SSOP
MAX3225CPP 0°C to +70°C 20 Plastic DIP
MAX3225CAP 0°C to +70°C 20 SSOP
MAX3225EPP -40°C to +85°C 20 Plastic DIP
MAX3225EAP -40°C to +85°C 20 SSOP

Ordering Information continued at end of data sheet.

ooooo
NO.OF | GUARANTEED | ., | AUTO-
PART | DRIVERS/ | DATARATE | (' o | SHUTDOWN
RECEIVERS (bps) PLUS
MAX3224 212 250Kk O u|
MAX3225 212 1M u| u]
MAX3226 1/1 250Kk 0 O
MAX3227 1/1 M u| O
MAX3244 3/5 250Kk — 0
MAX3245 3/5 1M — 0

\SGUVCEXVINIY Y CEXVINILECEXVIN-YCCEXVIN

tCovered by U.S. Patent numbers 4,636,930; 4,679,134, 4,777,577; 4,797,899; 4,809,152; 4,897,774, 4,999,761, 5,649,210; and other patents pending.

MAXIMN

OooooooooooooooooO0o0ooooooOo0oooooOoOb00O0o0ooDODo http://www.maxim-ic.com

Maxim Integrated Products 1




MAX3224-MAX3227/MAX3244/MAX3245

00001uAd IMbpsd 3.0V 5.5V
RS-232000000000000000000000

ABSOLUTE MAXIMUM RATINGS

VEC 10 GND .o -0.3V to +6V
V+ to GND (Note 1).... -0.3Vto +7V
V- to GND (Note 1) +0.3Vto -7V

VA 4 [ V= (NOE L) o +13V
Input Voltages

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

RIINTO GND ... +25V
Output Voltages

T OUT 10 GND...oooiiieeee e +13.2V

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

T _OUT 10 GND ..coeiiiiiiiieeeiieee e 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 12.5mW/°C above +70°C)........... 1w
28-Pin SSOP (derate 9.52mW/°C above +70°C) ......... 762mwW
Operating Temperature Ranges
MAX32_ _C__
MAX32_ _E__
Storage Temperature Range
Lead Temperature (soldering, 10S€C) .........cccoceevuierinnne. +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 = +3V to +5.5V, C1-C4 = 0.1pF, tested at 3.3V £10%; C|_ = 0.047uF, C2-C4 = 0.33uF, tested at 5.0V £10%; Ta = TmIN to TMAX,

unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER \ SYMBOL \ CONDITIONS MIN TYP MAX | UNITS
DC CHARACTERISTICS (Vcc = 3.3V or 5.0V, Ta = +25°C)
Supply Current, FORCEON = GND, m =Vce, 1 10 UA
AutoShutdown Plus all R_IN idle, all T_IN idle
Supply Current, Shutdown FORCEOFF = GND 1 10 PA
iﬂ?opsl)rlligg\?vﬂtblus Disabled FORCEON = FORCEOFF = Vg, no load 03 1 mA
LOGIC INPUTS AND RECEIVER OUTPUTS
Input Logic Threshold Low T_IN, FORCEON, FORCEOFF 0.8 v
Input Logic Threshold High %EON’ ziz z ggz ;4 Y,
Transmitter Input Hysteresis 0.5 \
Input Leakage Current T_IN, FORCEON, FORCEOFF +0.01 +1 HA

Output Leakage Current

R_OUT (MAX3244/MAX3245), receivers

+0.05  +10 HA

disabled
Output Voltage Low louT = 1.6mA 0.4 \%
Output Voltage High louT = -1.0mA Vcc-0.6 Vec-0.1 V
RECEIVER INPUTS
Input Voltage Range -25 +25 \Y
Vce = 3.3V 0.6 1.2
Input Threshold Low Ta = +25°C \
Vce = 5.0V 0.8 1.5
_ Vee = 3.3V 15 2.4
Input Threshold High Ta = +25°C \
Vce = 5.0V 1.8 2.4
Input Hysteresis 0.5 \
Input Resistance Ta =+25°C 3 5 7 kQ
2 M1/
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3V to +5.5V, C1-C4 = 0.1yF, tested at 3.3V £10%; C|_ = 0.047uF, C2-C4 = 0.33uF, tested at 5.0V £10%; Ta = TmIN t0 TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
TRANSMITTER OUTPUTS

All transmitter outputs loaded with 3kQ to

Output Voltage Swing ground +5 +5.4 Vv
Output Resistance Vce = V+ = V- = 0, transmitter outputs = +2V 300 10M Q
Output Short-Circuit Current +60 mA
Vcec =0or 3Vto 5.5V, Vout = 12V,
Output Leakage Current Transmitters disabled +25 HA
MOUSE DRIVEABILITY (MAX3244/MAX3245)
T1IN = T2IN = GND, T3IN = Vcc,
. T30UT loaded with 3kQ to GND,
Transmitter Output Voltage T10UT and T20UT loaded with +5 \
2.5mA each
AUTOSHUTDOWN PLUS (FORCEON = GND, FORCEOFF = Vcc)
Receiver Input Threshold to . Positive threshold 2.7
= ) Figure 4a - \%
INVALID Output High Negative threshold -2.7
Receiver Input Threshold to Figure 4a 03 03 v

INVALID Output Low

INVALID, READY
(MAX3224-MAX3227) lout =-1.6mA 0.4 \
Output Voltage Low

INVALID, READY
(MAX3224-MAX3227) lout =-1.0mA Vcc-0.6 \
Output Voltage High

Receiver Positive or Negative

Threshold to TNVALID High tinvi | Ve = 5V, Figure 4b 1 s
$r?:iaesi:2:’dpg)s%\l|e_%sjive tiINvL Vcc =5V, Figure 4b 30 s
‘?rea%esixtrtgrrs-réigiﬂger FAget0 | Vce = 5V, Figure 5b (Note 2) 100 Hs
Receiver or Transmitter Edge to taUTOSHDN | Ve = 5V, Figure 5b (Note 2) 15 30 60 sec

Transmitters Shutdown

MAXIMN 3
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TIMING CHARACTERISTICS—MAX3224/MAX3226/MAX3244

(Vce = +3V to +5.5V, C1-C4 = 0.1yF, tested at 3.3V £10%; C|_ = 0.047uF, C2-C4 = 0.33uF, tested at 5.0V £10%; 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 R_IN to R_OUT, C|_ = 150pF us
tPLH 0.15
Receiver Output Enable Time Normal operation (MAX3244 only) 200 ns
Receiver Output Disable Time Normal operation (MAX3244 only) 200 ns
Transmitter Skew | tPHL - tPLH | (Note 3) 100 ns
Receiver Skew | tPHL - tPLH | 50 ns
Vce = 3.3V, Ta = +25°C, | CL = 150pF 6 30
. . RL = 3kQ to 7kQ, to 1000pF
Transition-Region Slew Rate Vlius
measured from +3V to -3V CL = 150pF
or -3V to +3V to 2500pF 4 30

TIMING CHARACTERISTICS—MAX3225/MAX3227/MAX3245

(Vcc = +3V to +5.5V, C1-C4 = 0.1pF, tested at 3.3V £10%; C = 0.047uF, C2-C4 = 0.33pF, tested at 5.0V £10%; Ta = TmiN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

measured from +3V to -3V or -3V to +3V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RL = 3kQ, CL = 1000pF,
; o 250
one transmitter switching
. Vce =3.0Vto 4.5V, R = 3kQ,
Maximum Data Rate CL = 250pF, one transmitter switching 1000 kbps
Vce = 4.5V t0 5.5V, RL = 3kQ, 1000
CL = 1000pF, one transmitter switching
. . tPHL 0.15
Receiver Propagation Delay R_IN to R_OUT, C|_ = 150pF us
tPLH 0.15
Receiver Output Enable Time Normal operation (MAX3245 only) 200 ns
Receiver Output Disable Time Normal operation (MAX3245 only) 200 ns
Transmitter Skew | tPHL - tPLH | (Note 3) 25 ns
Receiver Skew | tPHL - tPLH | 50 ns
Vce = 3.3V, Ta = +25°C,
Transition-Region Slew Rate RL = 3kQ to 7kQ, C|. = 150pF to 1000pF, 24 150 Vlius

Note 2: A transmitter/receiver edge is defined as a transition through the transmitter/receiver input logic thresholds.
Note 3: Transmitter skew is measured at the transmitter zero cross points.

MAXIMN
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(Vce = +3.3V, 250kbps data rate, C1-C4 = 0.1pF, all transmitters loaded with 3kQ and Ci, Ta = +25°C, unless otherwise noted.)
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(Vcc = +3.3V, 250kbps data rate, C1-C4 = 0.1pF, all transmitters loaded with 3kQ and Ci, Ta = +25°C, unless otherwise noted.)
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1. gooooood

R_OUT
OPERATION VALID EREACI\IIEIS\KAE?T(IJEEQ (MAX3224/ R_OUT R20UTB
STATUS FORCEON | FORCEOFF | RECEIVER EDGE WITHIN T_OUT | MAX3225/ (MAX3244] | (MAX3244/
LEVEL 30sec MAX3226/ MAX3245) MAX3245)
MAX3227)
Shutdown . . . .
(Forced Off) X 0 X X High-Z Active High-z Active
Normal
Operation 1 1 X X Active Active Active Active
(Forced On)
Normal
Operation . . . .
(AutoShutdown 0 1 X Yes Active Active Active Active
Plus)
Shutdown (Auto- . . . .
Shutdown Plus) 0 1 X No High-Z Active Active Active
Normal_ INVALID* 1 Yes X Active Active Active Active
Operation
Normal_ INVALID* 1 X Yes Active Active Active Active
Operation
Shutdown INVALID* 1 No No High-Z Active Active Active
Normal
Operation INVALID* INVALID** Yes X Active Active Active Active
(AutoShutdown)
Shutdown Y " — . -~ .
(AutoShutdown) INVALID INVALID No X High-Z Active High-Z Active
X=00

*INVALIDO FORCEONO O O
**INVALIDO FORCEONO O FORCEOFFO O O

MAX3244/MAX32450 0 0000000000000
goRrz2ouTBOOOOOOOOR20UTBOOOOO
ugoduououooououoouooooooooaoooo
goodooooooouoooooooooooooo
yugddououoououououououoouuouoauaagaada
boooouobOobob0o0o0o0oOobO0buUARTOOOO
gboboobooboboboobboobodyvechoong
O0000oooooooooooo@2)o

MAX32240 MAX3227/MAX3244/MAX32450
00000000000RS-2320000000000
0000000000000 OO0INVALIDDODOOOO
OOOOINVALIDODOOOOODOOODOOODOOO
FORCEONO OFORCEOFFO DD DOOOOODMOIO3
00o04m
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Figure 4a. Receiver Positive/Negative Thresholds for INVALID
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) ooooo (HA) Plus Shutdown (bps)
MAX3241 +3.010 +5.5 3/5 300 — — 120k
MAX3243 +3.010 +5.5 3/5 1 — Yes 120k
MAX3244 +3.010 +5.5 3i5 1 Yes — 250k
MAX3245 +3.010 +5.5 3/5 1 Yes — M
MAX3232 +3.010 +5.5 212 300 — — 120k
MAX3222 +3.010 +5.5 212 300 — — 120k
MAX3223 +3.010 +5.5 212 1 — Yes 120k
MAX3224 +3.010 +5.5 212 1 Yes — 250k
MAX3225 +3.010 +5.5 212 1 Yes — M
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A T30UT [11 18 | R2OUT
READY [ 1] * [20] FORCEOFF ] o]
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Cl+ E E Vee
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PART TEMP. RANGE PIN-PACKAGE MAX3224
MAX3226CAE 0°C to +70°C 16 SSOP TRANSISTOR COUNT: 1129
MAX3226EAE -40°Cto +85°C 16 SSOP MAX3225
MAX3227CAE 0°C to +70°C 16 SSOP TRANSISTOR COUNT: 1129
MAX3227EAE -40°C to +85°C 16 SSOP
MAX3244CWI 0°C to +70°C 28 Wide SO MAX3226
0 iae TRANSISTOR COUNT: 1129
MAX3244CAl 0°C to +70°C 28 SSOP
MAX3244EWI -40°C to +85°C 28 Wide SO MAX3227
MAX3244EAl ~40°C to +85°C 28 SSOP TRANSISTOR COUNT: 1129
MAX3245CWI 0°C to +70°C 28 Wide SO MAX3244/MAX3245
MAX3245CAl 0°C to +70°C 28 SSOP TRANSISTOR COUNT: 1335
MAX3245EWI -40°C to +85°C 28 Wide SO
MAX3245EAl -40°C to +85°C 28 SSOP
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INCHES

MILLIMETERS

SSOP.EPS

DIM| MIN | MAX

MIN

MAX

1.73

1.99

HHH HHHH A |o.068 0078
y a1 | 0.002 0.008

0.05

0.21

0.25

0.38

0.004 10.008

0.09

0.20

SEE VAR

IATIONS

0.205]0.209

H

2.20

5.38

INCHES MILLIMETERS

MIN | MAX | MIN | MAX
D[ 0.239 |0.249 | 6.07 | 633 | 14L
D|0.239 |0.249 | 6.07 | 633 | 16L
D|0.278|0.289 | 7.07| 7.33| 20L
D|0.31710.328| 8.07| 8.33|24L
D[0.397]0.407 [10.07[10.33 | 28L

0.65 BSC

0.301 [0.311

7.65

7.90

C
D
E
e 10.0256 BSC
H
L
o8

0.02510.037

0.63

0.95

0 8

T B ]0.010 ]0.015

0

8

WA |
L

NOTES

1. D&E DO NOT INCLUDE MOLD FLASH

2. MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED .15mm (006"

3, CONTROLLING DIMENSION: MILLIMETER

PROPRIETARY INFORMATION

TTTTTT

APPROVAL | DOCUMENT CONTROL NG-

REV
1
21-0056 ‘ A ‘/1
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0.394/0.419 1000/ 10.69
0.010 10.03010.25]0.75
0.016 10050040 |1.27

D&E DO NOT INCLUDE MOLD FLASH
8‘ MOLD FLASH OR PROTRUSIONS NOT
TO EXCEED .15mm (.006")

3
4.
S
6

INCHES MILLIMETERS INCHES MILLIMETERS

MIN | MAX |MIN | MAX MIN | MAX | MIN | MAX | N [MS013
A 100930104 1235|265 D 1039810413 10,10 [10.50]16 | AA
A1] 0004|0012 |0.10 |0.30 D 1044710463 11.35[11.75]18 | AB
B[0014 10019035049 D 104960512 [12.60[13.00|20 | AC
C[0009]0013]023]032 D 105980614 [15.20{15.60|24| AD
e 0.050 127/ D 1069710713 [17.70[18.10128| AE
E 102910299 740|760
b NDTES
h
L

102mm (0047
CONTROLLING DIMENSION: MILLIMETER
. MEETS JEDEC MSO013-XX AS SHOWN
IN ABOVE TABLE

. N = NUMBER OF PINS

. LEADS TO BE COPLANAR WITHIN

nnnnnnnnnnnnnnnnn

CUNENT CINTROL NUNBER _REV.

ARV [pLiir FALY DTN SOIC 300 L 210042 &
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INCHES MILLIMETERS INCHES MILLIMETERS

MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N |MS00
Al-—— 10200 | --= |508 D 1034810390 | 884 | 991 |8 |AB
A110015 |-—— 1038 | ——— D 10.735]0.765 1867 |19.43 |14 |AC
A2|0125 |0175 |318 [4.45 D 10.745|0.765 18,92 [19.43 |16 |AA
A3[0.055 10,080 |140 |2.03 D 10.885]0915 [22.48|23.24|18 |AD
B 10016 0022|041 0.56 D 11015 [1.045 |2578|26.94|20 |AE
B1/0.045 |0.065 |114 [1.65 D114 [1.265|2896(32.13 [24|AF
C 10,008 |0.012 |0.20 |0.30 D 11.360 [1.380 |34.54|35.05 |28[*5

D1/0.005 |0.080 |013 203
E 10,300 |0.325 /62 [8.26 NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH
£1]0240|0.310 |6.10 |7.87 2. MOLD FLASH OR PROTRUSIONS NOT
6 10100 | === 254 | ——— TO EXCEED .I5mm <006

3. CONTROLLING DIMENSION: MILLIMETER
eA[0.300 | ——= |/.62 | ——— 4. MEETS JEDEC MSO001-XX AS SHOWN
oBl ——— 10400 | ——— 11016 IN ABOVE TABLE

5‘ —

L [0.115 0150 [2.92 |3.81 R ae pEDES Sn-098aE

LAAXLA [PLCtn LY DUTLING POIP 300 | L [21-0043 A |

/Ooooo N\
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