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+ 15kV ESD
RS-232

gd

MAX3224E/MAX3225E/MAX3226E/MAX3227E/
MAX3244E/MAX3245E /

(ESD) 3v EIA/

TIA-232 V.28/N.24
[EC 1000-4-2
IEC 1000-4-2

+ 15kvV

+ 15kvV
+ 8k

AutoShutdown
Plus™
RS-232

1pA

UART 30

AutoShutdown Plus
BIOS

MAX3225E/MAX3227E/MAX3245E ISDN
1Mbps
MegaBaud™ MAX3224E/

MAX3226E/MAX3244E 250kbps

+3.0V +5.5Vv
+3.3V
O.1pF
4 MAX3224E MAX3227E

RS-232

(READY)

SSOP TSSOP
(MAX3224E/MAX3225E/MAX3244E/MAX3245E)

goboboogn

AutoShutdown Plus MegaBaud

fU.S. Patent 4,636,930 4,679,134 4,777,577
4,797,899 4,809,152 4,897,774 4,999,761
5,649,210

MAXIMN

INAKXI WV

IuA 1Mbps 3.0V 5.5V

AutoShutdown Plus

ad

0 RS-232 I/O0000ESDO OO

+15kv 0 ODO000O000O0

+ 8kv 0O IEC1000-4-200000

+ 15kV 0O IEC1000-4-2000000000

Ooooooooo
OooOo0o01pA
O AutoShutdown Plus (EDN Innovation of the Year)

gooooooogoo
250kbps(MAX3224E/MAX3226E/MAX3244E)
1Mbps(MAX3225E/MAX3227E/MAX3245E)

gooooooooo
6V/us(MAX3224E/MAX3226E/MAX3244E)
24V/us(MAX3225E/MAX3227E/MAX3245E)

O 3.0VO OEIA/TIA-23200000
OO00000DOO(MAX3244E/MAX3245E)
gbooboooooooooogo

+

0o
PART TEMP RANGE PIN-PACKAGE

MAX3224ECUP 0°Cto +70°C 20 TSSOP
MAX3224ECAP 0°C to +70°C 20 SSOP
MAX3224ECPP 0°C to +70°C 20 Plastic DIP
MAX3224EEUP -40°C to +85°C 20 TSSOP
MAX3224EEAP -40°C to +85°C 20 SSOP
MAX3224EEPP -40°C to +85°C 20 Plastic DIP
MAX3225ECUP 0°Cto +70°C 20 TSSOP
MAX3225ECAP 0°C to +70°C 20 SSOP
MAX3225ECPP 0°C to +70°C 20 Plastic DIP
MAX3225EEUP -40°C to +85°C 20 TSSOP
MAX3225EEAP -40°C to +85°C 20 SSOP
MAX3225EEPP -40°C to +85°C 20 Plastic DIP

goboooooooooboooooooogooooo

goood
NO.OF | GUARANTEED READY Auto-
PART DRIVERS/ | DATA RATE OUTPUT Shutdown
RECEIVERS (bps) Plus
MAX3224E 2/2 250k u g
MAX3225E 2/2 M o a
MAX3226E 1/1 250k u a
MAX3227E 11 M o a
MAX3244E 3/5 250k — g
MAX3245E 3/5 M — a

Maxim Integrated Products 1

Maxim Integrated Products

o000000000oooo0O000000oooooo0O00000o0ooooOoOo0nOdwww.maxim-ic.com
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MAX3224E-MAX3227E/MAX3244E/MAX3245E T

+ 15kV ESD
RS-232

1uA 1Mbps 3.0V 5.5V
AutoShutdown Plus

ABSOLUTE MAXIMUM RATINGS

VCC 10 GND .o -0.3V to +6V
V+ to GND (Note 1)... -0.3Vto +7V
V-10 GND (NOtE 1) ..ooeiiiiiiieiiiiiiie e +0.3V to -7V
VA +IVAINOIE 1) wovieiieeiiee e +13V
Input Voltages

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

RUINTO GND .. +25V
Output Voltages

T OUT O GND...coooiieeee e +13.2V

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

T OUT 0 GND ... 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) ......... 640mw
20-Pin TSSOP (derate 10.9mW/°C above +70°C) ....... 879mwW
28-Pin Wide SO (derate 12.5mW/°C above +70°C)............ 1w
28-Pin SSOP (derate 9.52mW/°C above +70°C) ......... 762mwW
28-Pin TSSOP (derate 12.8mW/°C above +70°C) ....... 1026mw
Operating Temperature Ranges
MAX32_ _EC_ _
MAX32_ _EE_ _
Storage Temperature Range
Lead Temperature (soldering, 10S) ........ccccccvvcvvriuriiiiennnn. +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

(Ycc = +3Y to +5.5Y, C1-C4 = 0 1UF, tested at 3.3Y £10%; C = 0.047UF, C2-C4 = 0.33HF, tested at 5.0Y £10%; Ta = TMINto TMAX,

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

PARAMETER ] SYMBOL ] CONDITIONS MIN TYP MAX | UNITS
DC CHARACTERISTICS (Vce = 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)r/lﬁlgrc:\?v?\t’mus Disabled FORCEON = FORCEOFF = Vcc, 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’ 522 z giz ;4 Y
Transmitter Input Hysteresis 0.5 \
Input Leakage Current T_IN, FORCEON, FORCEOFF +0.01 +1 PA

Output Leakage Current

R_OUT (MAX3244E/MAX3245E), receivers

+0.05  +10 HA

disabled

Output Voltage Low lout = 1.6mA 0.4 Vv

Output Voltage High louT = -1.0mA Vcc-0.6 Vcc-0.1 V

RECEIVER INPUTS

Input Voltage Range -25 +25 Vv
Vce = 3.3V 0.6 1.2

Input Threshold Low Ta = +25°C \
Vce =5.0V 0.8 1.5

. Vce = 3.3V 1.5 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 M1V




+ 15kV ESD

RS-232

IuA 1Mbps 3.0V 5.5V
AutoShutdown Plus

ELECTRICAL CHARACTERISTICS (continued)

(Ycc = +3Y to +5.5Y, C1-C4 = 0. 1UF, tested at 3.3Y £10%; C| = 0.047UF, C2-C4 = 0.33UF, tested at 5.0Y £10%; TA = TMINto TMAX,

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

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
TRANSMITTER OUTPUTS
Output Voltage Swing All transmitter outputs loaded with 3kQ to 45 +5.4 v
ground
Output Resistance Vce = V+ = V- = 0, transmitter outputs = +2V 300 10M Q
Output Short-Circuit Current +60 mA
Vcec =0or 3Vto 5.5V, Vourt = £12V,
Output Leakage Current Transmitters disabled +25 HA
MOUSE DRIVEABILITY (MAX3244E/MAX3245E)
T1IN =T2IN = GND, T3IN = Vcc,
. T30UT loaded with 3kQ to GND,
Transmitter Output Voltage T10UT and T20UT loaded with +5 \
2.5mA each
ESD PROTECTION
IEC1000-4-2 Air Discharge +15
R_IN, T_OUT IEC1000-4-2 Contact Discharge +8 kv
Human Body Model +15
AutoShutdown Plus (FORCEON = GND, FORCEOFF = Vcc)
Receiver Input Threshold to ) Positive threshold 2.7
AT . Figure 4a - \%
INVALID Output High Negative threshold -2.7
Receiver Input Threshold to .
INVALID Output Low Figure 42 03 03 v
INVALID, READY
Output Voltage Low louT =-1.6mA 0.4 \
(MAX3224E-MAX3227E)
INVALID, READY
Output Voltage High louT =-1.0mA Vcc-0.6 \
(MAX3224E-MAX3227E)
Receiver Positive or Negative _ .
Threshold to TNVALID High UnvH | Vee =5V, Figure 4b ! us
Receiver Positive or Negative _ .
Threshold to TNVALID Low nvL | Vee = 5V, Figure 4b 30 us
Receiver or Transmitter Edge to _ .
Transmitters Enabled twu Vcc =5V, Figure 5b (Note 2) 100 us
Receiver or Transmitter Edge to _ .
Transmitters Shutdown tauTosHpn | Vcc = 5V, Figure 5b (Note 2) 15 30 60 sec
N AXIMW 3
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+ 15kV ESD

RS-232

AutoShutdown Plus

1uA 1Mbps 3.0V 5.5V

TIMING CHARACTERISTICS—MAX3224E/MAX3226E/MAX3244E

(Ycc=+3Y to+5.5Y, C1-C4 = 0. 1UF, tested at 3.3Y £10%; C| = 0.047UF, C2-C4 = 0.33UF, tested at 5.0Y £10%; TA = TMINto TMAX,
unless otherwise noted. Typical values are at Tpa = +25°C )

or -3V to +3V, one trans-
mitter switching

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum Data Rate RL = 3kQ, C.'- - 10.009':’ 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 (MAX3244E only) 200 ns
Receiver Output Disable Time Normal operation (MAX3244E only) 200 ns
Transmitter Skew OtpHL - tpLH O| (Note 3) 100 ns
Receiver Skew OtPHL - tPLH O 50 ns
Vce = 3.3V, Ta = +25°C,
Transition-Region Slew Rate ﬁé:sil:?dt?rgnkwﬁw to -3V CL = 150pF 6 30 Vius
to 1000pF

TIMING CHARACTERISTICS—MAX3225E/MAX3227E/MAX3245E

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

measured from +3V to -3V or -3V to +3V,
one transmitter switching

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RL = 3kQ, CL = 1000pF, 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 (MAX3245E only) 200 ns
Receiver Output Disable Time Normal operation (MAX3245E only) 200 ns
Transmitter Skew OtpHL - tpLH O| (Note 3) 25 ns
Receiver Skew OtPHL - tPLH O 50 ns
Vce = 3.3V, Ta = +25°C,
Transition-Region Slew Rate R =3kQ 10 7kQ, Ci = 150pF to 1000pF, 24 150 Vius

MAX3224E-MAX3227E/MAX3244E/MAX3245E T

Note 3: Transmitter skew is measured at the transmitter zero cross points.

Note 2: A transmitter/receiver edge is defined as a transition through the transmitter/receiver input logic thresholds.

MAXIMN




+ 15kV ESD
RS-232

IuA 1Mbps 3.0V 5.5V
AutoShutdown Plus

gbooogd

(Vcc = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ and Ci, Ta = +25°C, unless otherwise noted.)

MAX3224E/MAX3226E
TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE
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+ 15kV ESD
RS-232

1uA 1Mbps 3.0V 5.5V

AutoShutdown Plus
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(Vce = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ and C|, Ta = +25°C, unless otherwise noted.)

MAX3244E
TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE

SLEW RATE vs. LOAD CAPACITANCE

MAX3244E

MAX3244E
OPERATING SUPPLY CURRENT
vs. LOAD CAPACITANCE
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+ 15kV ESD
RS-232

IuA 1Mbps 3.0V 5.5V
AutoShutdown Plus

oooo
oo
MAX3224E | MAX3226E | MAX3244E oo o o
MAX3225E | MAX3227E | MAX3245E
READY V- -4V
1 1 — READY READY
2 2 28 c1+
3 3 27 V+ +5.5V
4 4 24 C1-
5 5 1 c2+
6 6 2 c2-
7 7 3 V- 5.5V
8,17 13 9-11 T OUT |RsS-232
9,16 8 4-8 RIN RS-232
10, 15 9 15-19 R OUT | TTL/CMOS
11 10 21 NVALID RS-232
12,13 11 12-14 TN TTL/CMOS
AutoShutdown Plus
14 12 23 FORCEON ( RO XD
18 14 25 GND
19 15 26 Vce +3.0V +55V
- (R20UTB )
20 16 22 FORCEOFF
AutoShutdown Plus  FORCEON (D
— — 20 R20UTB | TTL/CMOS
00 RS-2320000000
CMOSs 5.0VEIA/
gooooooooooooooooon TIA-232
MAX3224E MAX3227E/MAX3244E/MAX3245E MAX3224E/MAX3226E/MAX3244E
+3.0V +5.5V 3kQ /1000pF
+5.5V( ) -5.5V( 250kbps (MAX3225E/MAX3227E/
) MAX3245E  1Mbps) LapLink™  PC
55v
55v 1
V& V- FORCEOFF
(Cc1 c2) (C3 ) 0
AutoShutdown Plus
READY  (MAX3224E MAX3227E)
READY V- -4V + 12V

MAXIN

LapLink Traveling Software
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MAX3224E-MAX3227E/MAX3244E/MAX3245E T

+ 15kV ESD
RS-232

1uA 1Mbps 3.0V 5.5V
AutoShutdown Plus

_ Vee
POWER- FORCEOFF T
MANAGEMENT
KEYBOARD NVALD J
CONTROLLER
* AR — PROTECTION
= DIODE
ANNXUM / PREVIOUS
MAX3244E Vee K RS-232
MAX3245E |l <
-
> \ UART 5kQ
> . D@_.
>C GND SHDN = GND ——
o i
CPU [ CHIP 1 J__
WITH RS-232 = =
T UART < a) OLDER RS-232: POWERED-DOWN UART DRAWS CURRENT FROM ACTIVE
— RECEIVER OUTPUT IN SHUTDOWN,
< . _ Vee
) 1
T0 | Logic
K [TRANSITION
T T DETECTOR
= = L L MAXIMN
=3 = * | MAX3244E
1. PMU PROTECTION MAX3245E
DIODE R20UTB
/
Vee
GND  Vcc * y o
Rx R20UT
THREE-STATED
UART 50
RS-232000 0O
TN — T10UT
RS-232 CMOS X >
MAX3224E MAX3227E _
GND FORCEOFF = GND
( 1) MAX3244E/MAX3245E l T
(FORCEOFF = GND) - =
D) NEW MAX3244E/MAX3245E: IN SHUTDOWN, R20UTB IS USED TO MONITOR
(D EXTERNAL DEVICES AND R20UT IS THREE STATED, ELIMINATING A CURRENT
0UG S PROTECTION DIODE.
MAX3244E/MAX3245E PATH THROUGH THE UART'S PROTECTION DIODE
(R20UTB) R20UTB
2. UART
MAX3244E/MAX3245E RS-232
UART
Voo OV
(2
8 NI/




+ 15kV ESD
RS-232

IuA 1Mbps 3.0V 5.5V

AutoShutdown Plus

1. Doggoboobod

R_OUT
OPERATION VALID 'II?ISACI\IIEIS\I/\/IEI$TOERR (MAX3224E/ R_OUT R20UTB
STATUS FORCEON | FORCEOFF RECEIVER EDGE WITHIN T_OUT | MAX3225E/ | (MAX3244E/ | (MAX3244E/
LEVEL 30sec MAX3226E/ | MAX3245E) | MAX3245E)
MAX3227E)
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 INVALTD* 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 INVALID* | TNVALID** No X High-z |  Active High-Z Active
(AutoShutdown) g 9
X =
* INVALID FORCEON
** INVALID FORCEON FORCEOFF
MAX3224E MAX3227E/MAX3244E/MAX3245E UART
RS-232 RS-232
INVALID INVALID BIOS
FORCEON FORCEOFF
(3 D 3a 3b RS-232
AutoShutdown PlusO O O —lNVALlD
FORCEON FORCEOFF
MAX3224E MAX3227E/MAX3244E/MAX3245E MAX3224E MAX3227E/MAX3244E/
FORCEOFF FORCEON MAX3245E 3 1
AutoShutdown Plus 2 FORCEON FORCEOFF
1pA 30 AutoShutdown Plus
1pA
RS-232
V+ VCC V-
N AXIMW 9
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MAX3224E-MAX3227E/MAX3244E/MAX3245E T

+ 15kV ESD
RS-232

1uA 1Mbps 3.0V 5.5V
AutoShutdown Plus

+0.3V——

-

-0.3V—

— INVALID

INVALID ASSERTED IF ALL RECEIVER INPUTS ARE BETWEEN +0.3V AND -0.3V FOR
AT LEAST 30ps.

EDGE
TN perect P FORCEOFF
— S o
— s (o—AUTOSHDN
EDGE TIMER
RN = perecr P R

FORCEON

3a. INVALID 3c. AutoShutdown Plus
(INVALID )
2.7V —— FORCEGEE
) FORCEOFF POWERDOWN*
RN { FORCEON
| WAD AUTOSHDN
2.V—
* POWERDOWN IS ONLY AN INTERNAL SIGNAL.
VAT IT CONTROLS THE OPERATIONAL STATUS OF
::l\cI)VRAII::EDSgEﬁﬁiiR;gESI'F ANY RECEIVER INPUT HAS BEEN BETWEEN +2.7V AND -2.7V THE TRANSMITTERS AND THE POWER SUPPLIES.
3b. INVALID 3d.
(INVALID )
02. INVALIDO O OO
AutoShutdown Plus
RS-232 SIGNAL
PRESENT AT ANY INVALID OUTPUT
RECEIVER INPUT S 100ms
Yes High
MAX3244E/MAX3245E
No Low
RS-232
RS-232
READY(MAX3224E
MAX3227E)
100us ( 8
FORCEON INVALID N
30 INVALID HIGH
MAX3224E MAX3227E/ +2.7V
MAX3244E/MAX3245E a INDETERMINATE
=
g +0.3V
3 0 INVALID LOW
FORCEON FORCEOFF INVALID g 03V
g INDETERMINATE
MAX3224E MAX3227E/MAX3244E/MAX3245E 2.7V
INVALID HIGH
(MAX3221E/ v
MAX3223E/MAX3243E AutoShutdown _
4a. INVALID /

)

10
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RS-232
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AutoShutdown Plus

RECEIVER —— S e Y A——— INVALID
INPUTS == /\= 4~ == A=A - /R------"-"-"-"-"-—-— - oo >4’|<— ———————— REGION
I I I I
L 5 | | |
TRANSMITTER i i i >< ' ! | ><
INPUTS ! ! ! | . I !
| | 1 ! | : |
l l | | : ' ' l
I
TRANSMITTER [ [ [ ! 1 ) |
OUTPUTS : | : :> | ...- | . <
] ] [ 1 ! | | 1 1 1
I I : : : | | | | |
INVALD Ve [INVLg’: o T . — i i —
OUTPUT Pt | : o e : i
| I BT e | | , tauTosHDN | | \
| X . tautosHDn el gy — ! | N
1 ] I I : I | | I
*Vee ; ; : I ! : —
outPUT ! ! ! ! !
I I I T I I
' ' ' ! : | | | |
V+ ! : \ : |
S \_/ ____________ i /AR
cc 1 | 1 1 1
| ! | | | |
077 7Tttt T T T V_'Q """""" N TTTTTT
I I ] I
V- | ! : : : |
*MAX3224E-MAX3227E
4b. AutoShutdown Plus INVALID READY
goooooooooooooog ESD
INVALID
DTR
SHDN 1) + 15kv
FORCEOFF FORCEON 2) IEC1000-4-2 + 8KV
AutoShutdown Plus 3) IEC1000-4-2 + 15KV

+ 15kvO ESDO O

ESD
MAX3224E MAX3227E/MAX3244E/
MAX3245E

+ 15kv ESD
ESD
ESD
RS-232 ESD
E

MAXIN

POWER-
MANAGEMENT
UNIT

MASTER SHDN LINE

01uF  IMQ

FORCEOFF FORCEON

MAXIM
MAX3224E
MAX3225E
MAX3226E
MAX3227E
MAX3244E
MAX3245E

AutoShutdown Plus
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+ 15kV ESD
RS-232

1uA 1Mbps 3.0V 5.5V
AutoShutdown Plus

MAX3224E-MAX3227E/MAX3244E/MAX3245E T

Rc IMQ Rp 1500Q Rc 50MQ to 100MQ Rp 330Q
o— Oo—
CHARGE-CURRENT DISCHARGE CHARGE CURRENT DISCHARGE
LIMIT RESISTOR RESISTANCE LIMIT RESISTOR RESISTANCE
HIGH- 1 DEVICE HIGH- DEVICE
VOLTAGE Cs STORAGE UNDER VOLTAGE Cs STORAGE UNDER
DC 100pF CAPACITOR TEST DC 150pF CAPACITOR TEST
SOURCE SOURCE
6a. ESD 7a. IEC1000-4-2 ESD
I A
Ip 100% Ir PEAK-TO-PEAK RINGING 0 U
90% | — (NOT DRAWN TO SCALE) 90% L _ -
AMPERES
36.8% E
o V
10% f -
0
0 - TIME —
- — tpp ——P>
CURRENT WAVEFORM
10% [—
6b. _
tr =0.7ns to 1ns — | [a— t
< 30ns >
ESDOOO0O —— 60ns ——p]
ESD
7b. IEC1000-4-2 ESD
IEC1000-4-2
gooooood IEC1000-4-2
6a 6b
ESD 100pF IEC1000-4-2 ESD
1.5kQ
7a |IEC1000-4-2 7b 8kVv
IEC-1000-4-2 4 ESD
IEC1000-4-2
IEC1000-4-2 ESD
MAX3224E MAX3227E/
MAX3244E/MAX3245E ESD
IEC1000-4-2 A
)
12 AXIM




+ 15kV ESD

IuA 1Mbps 3.0V 5.5V

RS-232 AutoShutdown Plus
ogooooo
ESD 200pF 5V/di; j 1 :TEE:ON:M
RS-232 2V/div f
PC 0

goooooboobod

ggoogoog
Ci G

3.3V 0.1pF

ci 2 Cc3 078

0000(Cl1000000000
0)0O0O0000000000000Cc10000000
000000 O0C20C30C4000 Caypassd 000

gboooooogooo

U3. gugggouogdd

Vee =33V T20UT

C1-C4=0.1pF READY

Sus/div

5V/div
0

Vce C1, CypPASS C2,C3,C4

V) (HF) (LF)
3.0t0 3.6 0.22 0.22
3.15t0 3.6 0.1 0.1
451055 0.047 0.33
3.0to5.5 0.22 1

(ESR)
V-

0O0ooooooo
0.1uF Ve

C1

IC

gobooobooobooobooooo
8

RS-232

( )
3kQ 1000pF

®
<
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MAX3224E-MAX3227E/MAX3244E/MAX3245E T

+ 15kV ESD
RS-232

1uA 1Mbps 3.0V 5.5V
AutoShutdown Plus

gooogoooo
MAX3224E/MAX3226E/MAX3244E

RS-232
+ 5.0V 9
10 120kbps
11 250kbps
10 1000pF RS-232
120kbps
11 1
250kbps 250pF 1
RS-232 3

MAX3225E/MAX3227E/MAX3245E
RS-232+ 5.0V
(MegaBaud) 12 1

1Mbps

TIN | 5V/div

5V/div
TIOUT ¢

RIOUT | | v

2us/div

10. 120kbps MAX3224E/MAX3226E/

MAX3244E

1Mbps 250pF
1 RS-232
ooooooad
MAX3244E/MAX3245E
Microsoft Logitech
Vee R
Caypass ;
o Vee
+
L1 maxam V1,
OT o waxse T
MAX3225E =
o+ MAX3226E )
- L] MAX3227E ! N
T e maxse T
MAX3245E =
M

T IN {>¢ T_out

| rour OQ J
FORCEON é I 1000pF
Vee L FORCEOFF B —

*C3 CAN BE RETURNED TO Vcc OR GND.

IHE

TIN | 5V/div

T10UT R et 5V/div

R10UT :

5V/div

2us/div

11. 250kbps
MAX3244E

MAX3224E/MAX3226E/

TIN | 5V/div

TIOUT -1 SV/div

5V/div

RIOUT |..

200ns/div

o.

14

12. 1Mbps MAX3225E/MAX3227E/
MAX3245E

MAXIMN




+ 15KV ESD 1uA 1Mbps 3.0V 5.5V
RS-232 AutoShutdown Plus

3.3V
+
:—TEO.luF 2%
= 2. Vee 27
c+ ] Ll
0.1pF
T 2] ci-  JWMZIXI VI l 01uF COMPUTER SERIAL PORT
1 ot MAX3244E 3
c2 _[+ MAX3245E VI Lo
0.1uF f|: 2 o E 0.1pF

— TLIN

14 > Tour o ]

LoGIC T2IN T20UT | 10

NpuTS 9 P >O > 7
12 | T3N T30UT 11

\I= - —

— 0 | ReoUTB _

—

GND,

- L
R10UT — Tx
< < o RINJa o a
éSkQ — _/
R20UT — RN|5
<18 < = <
LOGIC < 50
OUTPUTS
17 | R3OUT —  RIN|S RS-232 ()
- < 0 NpuTS
5kQ
R4OUT =
<5 < . RaNLT )
éskg
R50UT =
<5 < . RoNls o
—~ -
23 5kQ
FORCEON
L
Vee 22 CoRCEOFF
TO POWER- ”
MANAGEMENT <@——== INVALID GND
UNIT
T=
13a.

MAXIN 15
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MAX3224E-MAX3227E/MAX3244E/MAX3245E T

+ 15kV ESD
RS-232

1uA 1Mbps 3.0V 5.5V
AutoShutdown Plus

- MAX3244E/

: MAX3245E
§ 4 H *Voun\*g + 5V
% 3 H Vec =3.0V = 13b
S 2 13a
5 1 f Vour+
|
& 1 n =
E oo 3vOosvoOooooooooo
173} ||V — Vourt-
I > e MAX3224E  MAX3227E/MAX3244E/MAX3245E
- [ — ACT HCTCMOS 5V

-6

01 2 3 4 5 6 7 8 9 10 4
LOAD CURRENT PER TRANSMITTER (mA)
5 ESD
13b. MAX324_E
O4. JO0obooooooobooboooon
SYSTEM Vcc SUPPLY
POWER-SUPPLY VOLTAGE ooo

VOLTAGE (V) 2

3.3 33 CcMOs

5 5 TTL CMOS

5 3.3 ACT HCT CMOS AC HC CD4000 CMOSs

O05. 000000+ 15kv ESDO OO 3.0vO05.5v00RS-23200 0000

Supply No. Supply Auto- Auto- Human | IEC 1000-4-2 | IEC .1000-4-2 Guaranteed
Part Voltage of Current | Shutdown | Shutdown Body Qontact Aw-Gap Data Rate
Range Tx/Rx (LA) Plus Model Discharge Discharge (kbps)
™) (kV) (kV) (kV)

MAX3241E | +3.0to +5.5 3/5 300 — — +15 +8 +15 250
MAX3243E | +3.0to +5.5 3/5 — Yes +15 +8 +15 250
MAX3244E | +3.0to +5.5 3/5 Yes — +15 +8 +15 250
MAX3245E | +3.0to +5.5 3/5 Yes — +15 +8 +15 1Mbps
MAX3232E | +3.0to +5.5 2/2 300 — — +15 +8 +15 250
MAX3222E | +3.0to +5.5 2/2 300 — — +15 +8 +15 250
MAX3223E | +3.0to +5.5 2/2 1 — Yes +15 +8 +15 250
MAX3224E | +3.0to +5.5 2/2 1 Yes — +15 +8 +15 250
MAX3225E | +3.0to +5.5 2/2 1 Yes — +15 +8 +15 1Mbps
MAX3221E | +3.0to +5.5 1/1 1 — Yes +15 +8 +15 250
MAX3226E | +3.0to +5.5 1/1 1 Yes — +15 +8 +15 250
MAX3227E | +3.0to +5.5 1/1 1 Yes — +15 +8 +15 1Mbps

16
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+ 15kV ESD
RS-232

IuA 1Mbps 3.0V 5.5V
AutoShutdown Plus

ogooooo
3.3V
+33V Y
1 15 C =+ 26
Cavpass —~ O-1HF | nglASE:I:
= Vee = Vee
ctl | Y e o
oF T 4o, NAXI/MN T o1F T RPYY T g?i i
MAX3226E . = /VI/JXI/VI = -AH
5 1 3
C2+ 8 C2+ MAX3244E .
o _,1—6 MAX3227E V. giwz o | MAX2EE vV _\LC4
(ST R P I oF T 2ey TFowr
~ 11]TIN T10UT |13 _ 14] TIN k TI0UT f9
ol Riour an s ~ 3] T20UT |10
- — o -
5kQ ~ 12| 13N 2‘ 13007 |11
TO POWER- _ 22 | FORCEOFF .
<] READY  fAUTOSHUTDOWN | INVALID J10 O\ oo h A GEMENT > AUTOSHUTDOWN | INVALID |21
PLUS UNIT ;23 FORCEON PLUS >
12 FORCEON[ FORCEOFF |16\,
L oD <20 | reouts
14
J:— 19 | R1OUT / RIN f4
+33V
Caypass EJEO.luF | 19
= , Vee 3 _ 18 | RoOUT RN |5
Cl+ - )
crtl M
o T af MAXI/N T 0dyF
5 MAX3224E = 17 JR30UT R3IN §6
C2+ . -
CZ—,i— MAX3225E V gi -
oauF T 6]y T
B el 16 | RaouUT RaN |7
el Ll TiouT |17 - % <
TTLICMOS RS-232
INPUTS OUTPUTS
L] Rl j\/ T20UT | 8 J <5 | RsouT § RSN |8
— 15| R1out ' < RUN |16 GND
- - 25
TTLICMOS 50 RS-232 J:‘
OUTPUTS INPUTS
10 R2OUT —RNo
\‘ ‘/
5kQ
AUTOSHUTDOWN TO POWER-
1] [ReaDY T INVALID J11 o T
UNIT
14 | |ForRcEON FORCEOFF f20
L GND
18

MAXIN
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MAX3224E-MAX3227E/MAX3244E/MAX3245E T

+ 15kV ESD

RS-232

1uA 1Mbps 3.0V 5.5V
AutoShutdown Plus

ooood
[ ] L) V [ ]
READY [ 1 | 16] FORCEOFF READY [ 1] [20] FORCEOFF c2+ [1] 28] c1+
ci+ 2] [15] vec c1+ 2] 1] Ve c2- 2] 27] v+
v mmam [l oo v+ ] 18] onD v-[3] 26] Vec
ci-[4] MAx3226E  [13] Taour - [4] amasam |i7] miour RUN [4 5] &ND
co+ 5] MAXS227E [12] ForceoN co+ [5] MAX3224E  [16] RN ran [5 | MAXIM [,/ 1.
c- 6] [11] Tun c2- [ ] MAKS225 15] RaouT RN [6 | Mﬁﬁ%ﬁg‘ﬁ 23] ForcEoN
v-[7] [10] iNVALID v-[7] [14] FoRCEON RN [ 7 22] FoRCEOFF
RIN [8] [ | riout T20UT [ g [13] 11 RSIN [ | 21] INVALD
—sop ra [g] [12] T2m T10UT [9 | 20] R20UTS
R20UT [10] [11] NVALID T20UT [10) [19] Riou
T30UT [ | 15 ] R20UT
DIP/SSOP/TSSOP TaN [ 7] raour
T2N [i3] 16 ] Raout
TAN [14] 15 ] RsouT
SO/SSOP/TSSOP
oo@o) o0o0oOn
PART TEMP RANGE PIN-PACKAGE MAX3224E
MAX3226ECAE 0°C to +70°C 16 SSOP TRANSISTOR COUNT: 1129
MAX3226EEAE -40°C to +85°C 16 SSOP MAX3225E
MAX3227ECAE 0°C to +70°C 16 SSOP TRANSISTOR COUNT: 1129
MAX3227EEAE  -40°C to +85°C 16 SSOP MAX3226E
MAX3244ECWI 0°C to +70°C 28 Wide SO TRANSISTOR COUNT: 1129
MAX3244ECA| 0°C to +70°C 28 SSOP
MAX3244ECUI 0°C to +70°C 28 TSSOP MAX3227E
MAX3244EEWI -40°C to +85°C 28 Wide SO TRANSISTOR COUNT: 1129
MAX3244EEAI -40°C to +85°C 28 SSOP MAX3244E/MAX3245E
MAX3244EEUI -40°C to +85°C 28 TSSOP TRANSISTOR COUNT: 1335
MAX3245ECWI 0°C to +70°C 28 Wide SO
MAX3245ECA| 0°C to +70°C 28 SSOP
MAX3245EEA| 0°C to +70°C 28 SSOP
MAX3245EEWI -40°C to +85°C 28 Wide SO
MAX3245EEUI -40°C to +85°C 28 TSSOP
18 MAXIMN




+ 15kV ESD
RS-232

IuA 1Mbps 3.0V 5.5V
AutoShutdown Plus

goood

(

www.maxim-ic.com/ja/packages )

MAXIN

IR IR

7) |

S0 U0y

> —w|

—~lel— At

NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH.

INCHES MILLIMETERS
DIM | MIN MAX MIN MAX INCHES MILLIMETERS
A | 0.068 | 0.078 173 | 1.99 MIN MAX | MIN | MAX | N
A11]0.002 |1 0.008 | 0.05 | 0.21 D [0.239 0249 | 6.07 | 6.33 |14L
B | 0.010 | 0.015 | 0.25 | 0.38 D | 0.239]0.249 | 6.07 | 6.33 | 16L
C 0004 | 0008 | 0.00 | 020 D 0278|0289 7.07 [ 733 [ 20L
D SEE VARIATIONS D | 0.317 | 0.328 | 8.07 | 8.33 | 24L
E | 0205 | 0212 | 520 5.38 D [ 0.397 | 0.407 | 10.07 | 10.33 | 28L
e 0.0256 BSC 0.65BSC
H 0.301 | 0.311 | 7.65 7.90
L [0.025 | 0.037 | 0.63 0.95
« 0° 8° 0° 8°

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006").
3. CONTROLLING DIMENSION: MILLIMETERS.

4. MEETS JEDEC MO150.

5. LEADS TO BE COPLANAR WITHIN 0.10 MM.

DRALLAS /1 AXIVI

PROPRIETARY INFORMATION

TITiE

PACKAGE OUTLINE, SSOP, 5.3 MM

| 210056 |c |4
INCHES MILLIMETERS
N _ pIM[ MIN [ mMAX [ mIN MAX
BHHEAH BEARA A | 0093 | 0104 | 235 | 265
A1 0.004 | 0.012 0.10 0.30
B 0.014 | 0.019 0.35 0.49
C 0.009 | 0.013 0.23 0.32
E H e 0.050 1.27
E 0.291 0.299 7.40 7.60
H 0.394 0.419 10.00 10.65
e} L 0.016 0.050 0.40 1.27
E E E E E E E 87— VARIATIONS:
1
INCHES MILLIMETERS
TOP VIEW DIM| MIN_ | MAX | MIN | MAX | N [Ms013
D 0.398 0.413 10.10 10.50 [16] AA
D 0.447 0.463 11.35 11.75 |18| AB
D 0.496 0.512 12.60 13.00 |20| AC
D 0.598 0.614 15.20 15.60 |24| AD
D D 0.697 0.713 17.70 18.10 |28 AE
P2 1 N
s T T 1l o T
FRONT VIEW =t

NOTES:
D&E DO NOT INCLUDE MOLD FLASH.

SIDE VIEW

. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006").
. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”).

. MEETS JEDEC MSO013.

1.
2
3
4. CONTROLLING DIMENSION: MILLIMETERS.
5,
6. N = NUMBER OF PINS.

DRALLAS /WIAXI/VI

PROPRIETARY INFORMATION

TrTiE

PACKAGE OUTLINE, .300" SOIC

APPROVAL DOCUNENT CONTROL NO.

21-0042

REV.

B

Y

SSOP.EPS

SOICW.EPS

1ASGVECEXVIN/IV Y CEXVIN/LECEXV NIV CZEXVIN



MAX3224E-MAX3227E/MAX3244E/MAX3245ET

+ 15kV ESD
RS-232

1uA 1Mbps 3.0V 5.5V

AutoShutdown Plus

ooooo@o)

(

www.maxim-ic.com/ja/packages )
p—— F ——|
D * ~—El—
i ' | —
A A2
L f 1 X
[ a3
% Al ~i 07-15" |}t
— —| |~=B1 c—
keAa
eB
INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN MAX MIN | MAX | MIN MAX | N M
A|-—— 10180 | -——— [4.572] |D|0348|0390| 884 | 991 |8 |AB
A1]0.015 |-—— 1038 | -——— D |0.735]0.765|18.67 [19.43 |14 |AC
A2|0.125 [0.175 |3.18 [4.45 D |0.745]0.765(18.92 |19.43 |16 |AA
A3]0.055 [0.080 |1.40 |2.03 D |0.885]0915 |22.48|23.24|18 |AD
B |0.015 |0.022 |0.381 |0.56 D [1.015 [1.045 |25.78|26.54|20 |AE
[B1]0.045 |0.065 |1.14 1.65 D|114 1265 |28.96|32.13 |24 |AF
C {0,008 |0.014 |0.2 0.355] [D |1.360 |1.380 |34.54|35.05 [28[*5
[D1]0.005 |0.080 |0.13 [2.03
E |0.300 |0.325|7.62 |8.26 NDTES
E1]0.240]0.310 [610 [7.87 5 WOLD FLASH DR PRATRUSTONG N7
e | 0.100 BSC. | 2.54 BSC. TO EXCEED ISnm 006"
eA[ 0.300 BSC.| 7.6 BSC. | 3 NeETs JEDEC MSGOLXX AS SHOMN
eB| 0400 BSC. | 1016 BSC. 5 ISNIM?EIi\éETgAﬁégEC MO-0S8AB
L [0.115 T0150 [2.9213.81 & N = NUMBER DF PINS
ZADFDAPACKAGE FLY DUTLING PDIP 300"} 21-0043 D |

T —
&

guoonrry—t

I0P VIEW

SEE DETAIL A

%%m

\ 0.10[C
SEATING
PLAN

M

59}
DETAIL A

NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH

3. CONTROLLING DIMENSION: MILLIMETER
4, MEETS JEDEC OUTLINE MO-153.
‘N’ REFERS TO NUMBER OF LEADS

ZONE IS DEFINED BY TwO PARALLEL PLANES.

DIRECTION INDICATED

0.25
BSC 1 FAEILI%}’/:@ WITH PLATING \

BASE METAL —1

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE

THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE.

DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE

%
[
£
ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ s, COMMON DIMENSIONS 5
% [CMILLIMETERS INCHES 3
%[ MIN. MAX. MIN. MAX. s
A — [ 10 043 a
Ay 0.05 0.15 .002 .006 F
Az| 085 055 | .033_| .037
b 0.19 0.30 .007 012
oy |_019 0.25_| .007 010
c | 009 020 | .004 008
IR N N A
D [SEE_VARIATIONS [SEE_VARIATIONS
EOTTOM VIEW. E| 430 | 450 | 169 | 177
e 0.65 BSC .026 BSC
H| 625 | 655 | 246 | 258
L | 050 070 | 020 | .028
~~ N |SEE_VARIATIONS [SEE_VARIATIONS
t ,Fﬁr‘;;mj =] o° | & 0 g
LX
END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. | MAX. | MIN. | MAX.
ﬁ i—Y AB-T |14 | D | 450 510 | 193 | 201
F Y AB 16| D | 490 5.0 193 201
AC 20| D | 6.40 660 | 252 | .260
T AD 24| D| 770 | 790 | 303 | 31
J/ T c AE 28| D | 960 | 980 | 378 | 386
DRALLAS /MIAXI/VI
SEE JEDEC VARIATIONS TABLE PROPRITARY IFORNATION
TITiE:
A R e ING PLANE, PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOGUFENT CONTROL NG RV 1
[ 2120066 |F A

<FIL I RAEH

20
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