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ABSOLUTE MAXIMUM RATINGS

VO ettt ettt et aaaaaaes -0.3V to +6V Short-Circuit Duration
RV (1L 1= ) S -0.3Vto +7V T_OUT (One at @ time) ..cccveveviereieeeieeesieeeseee e Continuous
V- (Note 1)............ ...+0.3Vto -7V Continuous Power Dissipation (Ta = +70°C)
Vet 4 Vo (NOE 1) e +13V 28-Pin SSOP (derate 9.52mW/°C above +70°C)......... 762mwW
Input Voltages Operating Temperature Ranges
T_IN, FORCEOFF, FORCEON......ccccovvenieriireenne -0.3V to +6V MAX3238ECAI/MAX3248ECAI ....cccvvviiieeiiieeie 0°C to +70°C
RIN e +25V MAX3238EEAI/MAX3248EEAI .... ..-40°C to +85°C
Output Voltages Storage Temperature Range ..........ccccoccvveeeenne
T OUT s +13.2V Lead Temperature (soldering, 10s)

R_OUT, INVALID ..o

-0.3V to (Ve + 0.3V)

Note 1: V+ and V- can have a maximum magnitude of +7V, but their absolute difference can not 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 = +3.0V to +5.5V, C1-C4 = 0.1pF (tested at 3.3V £5%), C1-C4 = 0.22puF (tested at 3.3V £10%), C1 = 0.047uF, and
C2-C4 = 0.33pF (tested at 5.0V £10%), Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER \ CONDITIONS | MIN  TYP  MAX | UNITS
DC CHARACTERISTICS (Vcc = +3.3V or +5.0V, Ta = +25°C)
Receivers idle, T_IN = Vcc or GND, FORCEON =
GND, FORCEOFF = Ve 0.5 6 HA
Supply Current, AutoShutdown Plus _
R_IN = FORCEON = GND, FORCEOFF = V¢, 10 300 nA
T_IN =Vcc or GND
Supply Current, Shutdown FORCEOFF = GND, R_IN =GND, T_IN =Vcc or GND 10 300 nA
Supply Current, AutoShutdown PIUs | ¢ oo e o = FORCEOFF = Ve, o load 05 20 | mA
Disabled
LOGIC INPUTS AND RECEIVER OUTPUTS
T_IN (active) 0.8 1.20
FORCEON, FORCEOFF, and T_IN 0.8 1.00
MAX3238E wake-up threshold; Vcc = 3.3V ' '
FORCEON, FORCEOQOFF, and T_IN 0.8 1.45
wake-up threshold; Vcc = 5.0V ' '
Input Logic Threshold Low - \Y
T_IN (active) 0.6 0.7
FORCEON, FORCEOFF, and T_IN 0.6 0.85
MAX3248E wake-up threshold; Vcc = 3.3V ' '
FORCEON, FORCEOFF, and T_IN 0.6 1.0
wake-up threshold; Vcc = 5.0V ' ’
T_IN (active) 1.60 2.0
FORCEON, FORCEOFF, and T_IN 1.30 20
MAX3238E wake-up threshold; Vcc = 3.3V ' '
FORCEON, FORCEOFF, and T_IN 210 24
) ) wake-up threshold; Vcc = 5.0V ' '
Input Logic Threshold High - \Y
T_IN (active) 1.10 1.2
FORCEON, FORCEOFF, and T_IN 0.95 12
MAX3248E wake-up threshold; Vcc = 3.3V ' '
FORCEON, FORCEOFF, and T_IN 1.15 16
wake-up threshold; Vcc = 5.0V ' '

MAXIMV




+3.0VU +5.5V[] [][]1 10nAL] 250kbps RS-23201 0 [ [J ][]
+15kV ESDO JI/o0 00000000

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3.0V to +5.5V, C1-C4 = 0.1pF (tested at 3.3V +5%), C1-C4 = 0.22uF (tested at 3.3V +10%), C1 = 0.047uF, and
C2-C4 = 0.33pF (tested at 5.0V £10%), Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Leakage Current T_IN, FORCEON, FORCEOQOFF (Note 2) 9 18 HA
Output Leakage Current Receivers disabled +0.05 +10 HA
Output Voltage Low lout = 1.0mA 0.4 \Y
Output Voltage High louT = -1.0mA Vg% ) V(():i ) \Y;

RECEIVER INPUTS

Input Voltage Range -25 25 \
Vce = 3.3V 0.6 1.0

Input Threshold Low \Y
Vce = 5.0V 0.8 14

) Vce = 3.3V 15 2.4

Input Threshold High \
Vce =5.0V 2.0 2.4

Input Hysteresis 0.6 \Y

Input Resistance Ta = +25°C 3 5 7 kQ

AutoShutdown (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 4a 03 03 v

INVALID Output Voltage Low lout = 1.0mA 0.4 \Y

—_—— . _ Vce -

INVALID Output Voltage High louTt =-1.0mA 06 \Y

Receiver Positive or Negative _ .

Threshold to TNVALID High (i) | VCC = OV» Figure 4b 0.3 us

Receiver Positive or Negative _ .

Threshold to TNVALID Low (tnvy) | V€ = 9V: Figure 4b 60 HS

Receiver or Transmitter Edge to _ .

Transmitters Enabled (twu) Vee = 5V, Figure 4b (Note 3) 25 HS

Receiver or Transmitter Edge to .
Figure 4b 15 30 60 S

Shutdown (tAUTOSHDN) 9

TRANSMITTER OUTPUTS

Output Voltage Swing All transmitter outputs loaded with 3kQ to ground +5.0 +5.4 \Y

Output Resistance Vce =0, TouT = 2V 300 50k Q

o Vce £ 3.6V +35 +60

Output Short-Circuit Current mA
Vce > 3.6V +40 +100

ESD PROTECTION

ESD Protection (R_IN, T_IN, R_OUT, IEC 1000-4-2 Air-Gap Discharge Method +15

T_OUT, FORCEON, FORCEOFF, IEC 1000-4-2 Contact Discharge Method +8 kv

INVALID, R_OUTB) Human Body Model +15

MAXIMN 3
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MAX3238E/MAX3248E

+3.0V +5.5V[] [][1 10nAL] 250kbps RS-232[1 [ ][] ][]
+15kV ESDO [JI/00 0000000

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3.0V to +5.5V, C1-C4 = 0.1pF (tested at 3.3V £5%), C1-C4 = 0.22puF (tested at 3.3V +10%), C1 = 0.047uF, and
C2-C4 = 0.33pF (tested at 5.0V £10%), Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ CONDITIONS MIN TYP MAX | UNITS

TIMING CHARACTERISTICS

Maximum Data Rate RL = 3kQ, CL = 1000pF, one transmitter switching 250 kbps

Receiver Propagation Delay R—IN to R OUT, PHL 015 us
CL = 150pF tPLH 0.15

Receiver Output Enable Time Normal operation 2.6 us

Receiver Output Disable Time Normal operation 2.4 ps

Transmitter Skew | tPHL - tPLH | 50 ns

Receiver Skew | tPHL - tPLH | 50 ns
¥§C::+§53\é CL = 150pF to 1000pF 6 30

Transition-Region Slew Rate RL = 3kQ to 7kQ, Vius
Measurec rom V1| cL = 150pF to 2500pF 4 30

Note 2: The transmitter inputs have an active positive feedback resistor. The input current goes to zero when the inputs are at the
supply rails.

Note 3: During AutoShutdown only, a transmitter/receiver edge is defined as a transition through the transmitter/receiver input logic
wake-up thresholds.

gogoon
(Vcc = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ, Ta = +25°C, unless otherwise noted.)
TRANSMITTER OUTPUT VOLTAGE SUPPLY CURRENT vs. LOAD CAPACITANCE
vs. LOAD CAPACITANCE SLEW RATE vs. LOAD CAPACITANCE WHEN TRANSMITTING DATA
6 l g 12 y 50 s
5 1 8 g |
s , Vour* g 0 B g 250kbps g
§ H '\\\ SR- ] 40 / 120kbps |
= 3 T ~— <
> . FOR DATA RATES UP TO 250kbps Ei — = A
2 [~ 1 TRANSMITTER 250kbps < SR+ s T —
5 0 |— 4TRANSMITTERS 15.6kbps £ 6 s " X ‘
S 4 | ALL TRANSMITTERS LOADED = S 20Kbps
E WITH 3kQ + C, g5 g 2 ‘
s 2 » oy ] 1 TRANSMITTER 20kbps, 120 kbps, 250kbps
2 3 1 TRANSMITTER 250kbps @ 4 TRANSMITTERS 15.6kbps
g 4 , | 4TRANSMITTERS156kbps | | | 10 | ALL TRANSMITTERS LOADED _
- v ALL TRANSMITTERS LOADED WITH 3kQ + C.
5 ouT- 1 WITH 3kQ +C.
5 ! 0 | | | 0 | | | | |
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)

4 MAXIMN
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+15kV ESDO JI/o0 00000000
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(Vce = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ, Ta = +25°C, unless otherwise noted.)

TRANSMITTER OUTPUT VOLTAGE
vs. SUPPLY VOLTAGE

SUPPLY CURRENT
vs. SUPPLY VOLTAGE

6 T = 50 2
T g
= ° ~ Vourt g ’
w4 g 40 E
5 3 z
e 2 = /\
5 1 |— 1TRANSMITTER 250kbps g 3 7
E 5 | 4TRANSMITTERS 15.6kbps 53
3 ALL TRANSMITTERS LOADED °
& -1 [ WITH 3kQ +1000pF = 20
S 2 > 1 TRANSMITTER 250khps
2 3 4 TRANSMITTERS 15.6kbps
g 4 v — 10 |—— ALL TRANSMITTERS LOADED
~ ouT-
5 ~— } W‘ITH 3k§2‘ +1000p‘F
6 ‘ 0
20 25 30 35 40 45 50 20 25 30 35 40 45 50
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
gogo
oo oo o o
1 C2+ pgoooooooooooooooboo
2 GND oooo
3 C2- gooo0o0o0ooooooooooboo
4 V- gooooooooogd-s5.5v
5,6,7, 10,12 T_OUT RS-2320 00000000 (T1OUTO T50UT)
8,9, 11 R_IN RS-2320 000 00 (RLIND R3IN)
J0000000000000000AuteShutdownPlusO D 0000000000000
13 FORCEON Jooooooooooooo(FORCECFFO O D OOOOOOOOOoO) onoooooo
goo0obo0obO0obOob0obob0obob0obobobobobDobDOobDoboooo
joooooo0ooooU0oo00ooD@E@ooUoooUoUoDOoO)yY oooooooDpoooo
JoooooOoO00o00oooODODOO00ooooooDOOooOogo@EIOUTBOO )Y ODOoOooO
14 FORCEOFE 0000000000000 0AutoShutdownPlus O FORCEOND DO OO OO @ 1)0OO
JO000O0000oO00o00bO0DoO0o0oDOobOO0ooOoDOO00oDOoDOO0oDOooOoon
jooooooooooooooDooo@oODoO0o0ooooOoO)ydooooooooooo
15 TNVALTD OoOo000000000000ooooobDO10o0o0bOo0000000000RS-232
gooobooooooooooooo
16 R10UTB Oooo000000d00oooooooooooDobooon
TTL/CMOSO 000000 OO(TSINOTLIIN DO DOODOODOOOODODOOODOO
17,19, 22, 23, 24 T_IN goooooooobooobooooooooooooboooooooooooobooon
Jooo@ooooooooooo)yY ooooooooooo
18, 20, 21 R_OUT TTL/CMOSO 0000 0O (R30UTO R10UT)
25 C1- oo oooooooooo
26 Vce +3.0vO0+5.5vO0000
27 V+ Oo0o0000o0o0oOodd+s.5v
28 Cl+ goooooooooooooooooooo
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PROTECTION
— DIODE
/ PREVIOUS
Voo ’( RS-232
Rx -+ |
—
UART 5kQ
X {>@—>
GND SHDN = GND ——
a) OLDER RS-232; POWERED-DOWN UART DRAWS CURRENT FROM ACTIVE
RECEIVER OUTPUT IN SHUTDOWN.
_ Vee
i
Tg LOGIC
Heg—[TRANSITION
DETECTOR
L MAXIM

= = b

PROTECTION

DIODE
/ R10UTB

R10UT

MAX3238E
MAX3248E

THREE-STATED

T1IN

T

FORCEOFF = GND

GND

b) NEW MAX3238E/MAX3248E: IN SHUTDOWN, R10UTB IS USED TO MONITOR

2

L

R1IN

T10UT]

EXTERNAL DEVICES AND R10UT IS THREE STATED, ELIMINATING A CURRENT
PATH THROUGH THE UART'S PROTECTION DIODE.
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O2. INVALIDO O ODOO

RS-232 SIGNAL PRESENT AT

ANY RECEIVER INPUT INVALID ouTPUT
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03a. INVVALDOOOOOOOOOOOOOO
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+2.V——

-,
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— INVALID
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0 3c. AutoShutdownPlusO O OO

FORCEOFF POWERDOWN*
FORCEON
AUTOSHDN

* POWER DOWN IS ONLY AN INTERNAL SIGNAL.
IT CONTROLS THE OPERATIONAL STATUS OF
THE TRANSMITTERS AND THE POWER SUPPLIES.
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NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. DALLAS ~,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006"). EEZE?IE?.’S?L’:TW‘?EN/ VI/IXI1/WVI

3. CONTROLLING DIMENSION: MILLIMETERS.

4. MEETS JEDEC MO150. PACKAGE OUTLINE, SSOP, 5.3 MM

5. LEADS TO BE COPLANAR WITHIN 0.10 MM. e
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