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ABSOLUTE MAXIMUM RATINGS

VG ettt -0.3V to +6V
V+ (Note 1) -0.3Vto +7V
V- (Note 1) +0.3V to -7V
Ve + IV-EINOEE 1) oo +13V
Input Voltages

T_IN, FORCEOFF, FORCEON ........cccooiiiiiiiinn. -0.3Vto +6V

RN +25V
Output Voltages

T OUT +13.2V

R_OUT, INVALID ....ooviiiiiiiiiiiice -0.3V to (Ve + 0.3V)

Short-Circuit Duration

T_OUT (one atatime).....cccceeeeeviiiiiiiiiiiiieeee Continuous
Continuous Power Dissipation (Ta = +70°C)

SSOP (derate 9.52mW/°C above +70°C) .......cc.ccoveeeee. 762mW
Operating Temperature Ranges

MAXB238BCAI ..o

MAXB238EAl ..ot
Storage Temperature Range
Lead Temperature (soldering, 10S) .......cccocevviiiiiiiinnnn. +300°C

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 = 0.22uF (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

DC CHARACTERISTICS
Voo = 3.3V or 5.0V, Ta = +25°C, receivers idle, 10 10

Supply Current, AutoShutdown Plus | transmitters idle, FORCEON = GND, : iy
FORCECQFF = Voo

Supply Current, Shutdown FORCEGFF = GND, Ta = +25°C L

supply Current, AutoShutdown PIus | £geEoN = FORCEOFF = Ve, no load 05 20 | ma

LOGIC INPUTS AND RECEIVER OUTPUTS

Input Logic Threshold Low T_IN, FORCEON, FORCEOFF 0.8 v
Vee = 3.3V 20

Input Logic Threshold High e v
Vee = 5.0V 24

Input Leakage Current

T_IN, FORCECON, FORCEDFF

+0.01 +1.0 A

Qutput Leakage Current Receivers disabled

+0.05 +10 A,

Qutput Voltage Low louT = 1.6maA 0.4 v

Output Voltage High louT = -1.0mA b v

RECEIVER INPUTS

Input Violtage Range -25 25 v
Ve =3.3V 0.6 1.2

Input Threshold Low o 2 W
Voo = 5.0V 0.8 1.5
Voo = 3.3V 1.5 2.4

Input Threshold High 52 v
Voo = 5.0V 1.8 2.4

Input Hysterasis 0.3 v

Input Resistance Ta = +25°C 3 5 7 k2

2 MAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3.0V to +5.5V; C1-C4 = 0.1pF (tested at 3.3V +5%), C1-C4 = 0.22pF (tested at 3.3V £10%), C1 = 0.047pF 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 |
AutoShutdown (FORCEON = GND, FORCEOFF = Ver)
Receiver Input Threshold to Figure 7a Positive threshold d v
NVALID Output High Negative threshold 27
Receiver Input Threshold to :
m Ch.ltpl.ﬂ Lew FIQUI'E da 0.3 03 v
INVALID Output Voltage Low lout = 1.6mA 0.4 W
INVALID Output Voltage High tour = 1.0mA thg' v
Receiver Positive or Negalive = :
Threshold to TNVALID High () | CC = V- Figure 40 0.1 i
Receiver Positive or Negative _ .
Threshold to TNVALID Low (i) op=on e 4 = e
Receiver or Transmitter Edge to B
Transmitters Enabled (twu) Vog = 5V, Figure 40 (Note 2) 25 e
Recener or Transmitter Edge to )
Shuibdown (heLTOGHON] Figure 4b (Mote 2) 15 a0 60 sec
TRANSMITTER OUTPUTS
Qutput Voltage Swing All transmitter cutputs loaded with 3k to ground +5.0 +5.4 v
Qutput Resistance Voo = Ve = V- = GND, Tout = 2V 300 10M 0Q
Wi 3.6V 35 60
Qutput Short-Circuit Current ce= * = i,
Voo = 3.6V +40 +100
VouT = 212V, Voo = 0V 1o 5.5V,
Output Leakage Current transmitters disabled D WA
TIMING CHARACTERISTICS
Maximum Data Rate RL = 3kQ, Cp = 1000pF, one transmitter switching 250 kbps
0.15
Receiver Propagation Delay EE":I EEEE uT, t;:"‘ AR us
- H 4
Receiver Qutput Enable Time Mormal operation 200 ns
Receier Output Disable Time Mormal operation 200 ns
Transmitter Skeaw ItpHL - teLH | 100 ns
Receiver Skew ItpL - lPLH | 50 ns
Voo = 3.3V, _
Ta = +25°C, CL = 150pF to 1000pF & 30
Transition-Region Slew Rate R = 302 to Tk, Vius
measured from +3V to -
-3V or -3V to +3V CL = 150pF to 2500pF 4 30

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

MAXIMN
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=S EIFIE
(Vce = +3.3V, 250kbps data rate, 0.1uF capacitors, all transmitters loaded with 3kQ, Ta = +25°C, unless otherwise noted.)
TRANSMITTER OUTPUT VOLTAGE SLEW RATE SUPPLY CURRENT vs. LOAD CAPACITANCE
vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE WHEN TRANSMITTING DATA
75 - = 14 o 70 =
- ~N T
o g NN\ -SLEW g g
5 50 : AN o 250kbps pd
= <
= - 10 |_+SLEW £ 50 /
g 5 2 S = X
5 FOR DATA RATES UP TO 250kbps| = 8 S 40 P 120kbps
= 1 TRANSMITTER 250kbps = —y = // —
ps LOADED 3k + Gy = 6 |—4TRANSMITTERS 15.6kbps >~ 30
E s | o LOADED 3k + G z ]
E 4 Z 2
é Vour- @ \
= 50 9 10 20kbps __|
=
-7.5 0 0 ‘ ‘
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANGE (pF)
i ¥ 55 BF
HF & L
1 Ca+ REEF+—R AT U DERF
2 GND g5 R
3 ca- REGFv—2IR T AT U DAERF
4 W- Fv =R THERT B-5.5V
56,7, 10,12 T_OUT RS-232 h 52 2w HHA(TIOUT~T50UT)
8, 9. 11 R_IN RS-232L-2—/NAF(RT1IN~R3IN)
13 FORCEON BHIA AT INENAIZTDE, FA—bovy NI TS RIEMICKEY . bR
Iy ELT—NIF U NIHFTEINFE T (FORCEOFFAY \A THRIFTNITHEY FHBA)FET),
1 FORCEDEE BT TAN, CNEO—IZTDE NI VAI VY, LI—/N(R10UTBZRR ) RUREREED
VY RNTOULET, ZhIA— by MU TS ARUFORCEONZEENIC L E 9 (R 1),
15 NVALD BWESTTOIDHEN, cnh Ol vy 1] OiF. L —/NARICBEMERS-232L)1
g WEETDIEEZERLET,
16 R1OUTE EREEDATIUAZ)L—INED, BIZTOT4 T,
17, 19, 22, 23, 24 T_IN TTL/CMOS hZ > X 2w & AF(TEIN~T1TIN)
18, 20, 21 R_OUT TTL/CMOSL 2 —/XHHAI(R30UT~R10UT)
25 ci- BEYTISFv—2RTAVTF T OERF
26 Vee +3.0V~+b.bVEREL
27 V4 Fv =R THER T B+5.5V
28 Cl+ BEITISFv—RTAVTF Y OERF

MAXI N
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F1. HHOFIHEERER
F—hrovy b g
FORCEON FORCEOFF PRy ae) B (EIABE T OUT R_OUT R1OUTB
* 0 W vy NIV N NA INA
(&® 7+ 7) AVE—F VR | AVE=FUR | A{VE—F R
BEENE = o e
1 1 ® J@ﬁ”\/) TOTAT TIOTAT TIOTAT
BEEE ) ‘ )
a 1 (F—bvy b TOTAT FOTAT TIOTFAT
T TSR)
E/w ko g R ,
o 1 I A AN [P TOT 4 FHF 4T
SouTsz) | TPETTZA
X=fF=

FREOL NI NSRRI Y IEBRNOORERE

3

FAPNFr—IRy TBEAVN—F

MAX3238DNHBEEIF. BECSNETITI -
F o — R TTRR SN, 3.0V~5.5VD2 ANBE
(VeOBRICHBINT, +5.5VIEEF +— Ry NRY
5 5V(REF +— IR DN BEEHELET.
Fo— IRV T, HHBEAS. SV T DIBEICEE
L. BHBENE5VERBZSEBLETHHET— KT
BELET., 8F 17— IR T, VA ROV-BEEL
RS BEHIZTSA I AVTUH(Cl. CORVER
VT UH(C3. CAEMBBELET,

RS-232+52RXv%

SR vHIE, CMOSOD YT LAN)&ES.OVD
EIA/TIA-232 L N)VICEBRT DREBL NIV TR
L—5TY, 2O URIVHIT. BEEBFERHEIKQ/
1000pFICH T 250kbpsdDF—4% L— MAYREES 11,
LapLink™&EDPCREI@EY 7 hox7&EAV/INFTIL
TY, BHDO ISV RI vy ELTERL. EHD
LY—NEEREHTHIEETEET, B, T4
DREFHFERERLET,

LapLinki3Traveling Softwarett DEIZ T,

MAXIMN

FORCEOFFZJ 32 RICTDE. PIUVRAIVIRY

Lo—n\hmFast—7JIban,. BAIFR1IOUTBZEBRE
NAAVE=FVRBIES, A=~y NI
TSZERICEODTETOL V—NRO ISR VS
ANZZORUET VT EFT 4D BN EMEEHEI N
& NIURIYIMTFTaE—TILENh, HAZNA
AVE=F U ZREICEUET, LHL. L=
TOTATIREEZH#IFLE T, MAX3238l3. BF
FIOBICHAN T 12VETOBETHRIH N TEHREE
HYFETA,

NSUZRIVEZADE TILT7 Y TERERA TE
Bho READANIE, GNDXIFVCCIZHE#HEL T2
=0

RS-232L->—/N

nool—/Nd. RS-232E82CM0OSHpOT Yo
BALNIVICERLET, 2COL I —NDRER
FoART—bMHNERBANE T, PPy bTDTY
(FORCEOFR)B. L o—/NIZA > 70747 TY(R1),
MAX3238ld. BIZ7 07T 1 715RIDIEREREIR10UTB
HHATWET, ZORIOHAE. DL > —/AH
NAAVE—F VDB, L—/\OREEEERL.
Lo—/NERICEREINTNDMOT/NA ZIZIBSE
INATREMADIERL, V2 TA V2T —5%
ERTDIENTEET, Ind. UARTDEKDIC
Ty MO URICEABEEICEHE TV c&OVIS
HETDLOBATALICRETT (H2),
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POWER FORCEOFF

MANAGEMENT

UNIT OR FORCEON

KEYBOARD NVATTN

CONTROLLER INVALID
[ R
MNAXIMN
MAX3238

—
=

-
HALAY Y YVY

1/0

CPU [ CHIP
WITH
UART

RS-232

L

X1. PMUBIIT DA 5T T —2R

=¥y IOV TSRE—FR
VFELHDA— Ny NIV TSZMEEIC LY.
HEBRIVAZERLCWWET, ZDHEE
OFFH'/\1 TFORCEONA' O —DEICEEL 9,
MAX3238DE2THOL I —N\RUOUNZI VR I YIS
TIOMULEBEMLRESEB/BHEINGE. NEE
BRORSANDATICHY . SEHEEARMTPAICEFE L
9, THIIRS-2327—T LA /=1, ERSh
TWDEDHED N VA YYD FTICBOIZBE
[ W &9, RS-232L—/1\RIShZ VR IVYHFA
DOENNCBEMBEBNEETDE T LIZBU
=272 LET, ZOELDIS. BEDBIOSYAXRL—
TAVIDATALIIEEZMABLS CEHLEBNZEHNT
TFE9. L—/1\0"7 0T« TEEEIE. INVALIDHEAA
INATT . INVALIDIFL =N ANDIRREZRRT D=
. EOE—RTEHLHEATEET(M3I),

ElFFORCE-

_ Vee
PROTECTION
DIODE
PREVIOUS
; RS-232
* -+ |
—
UART 5kQ
. D@_.
GND SHDN=GND ——|
I T

(a) OLDER RS-232: POWERED-DOWN UART DRAWS CURRENT FROM ACTIVE
RECEIVER OUTPUT IN SHUTDOWN.

R _ Vee
1
LOGIC
"@—]{TRANSITION
DETECTOR
f MAXIM
! MAX3238

PROTECTION
DIODE

TN T10UT
Tx

R10UTB
R R1IN
X R10UT
THREE-STATED
UART 5%Q

GND 'FORCEOFF = GND

I T

(b) NEW MAX3238: IN SHUTDOWN, R10UTB IS USED TO MONITOR EXTERNAL
DEVICES AND R10UT IS THREE STATED, ELIMINATING A CURRENT PATH
THROUGH THE UART'S PROTECTION DIODE.

M2. MAX3238l3. UARTRUA V5T I —IH vy b
T ENTNDRICRS-2327 074 ET 1 & &HEL
E3ERS

MAXI N
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F2. INVALIDOEHE{ER

RS-232(E8H¢ S
L o—/NAFIZEDM INVALID:7)

o H

X L

KIRUV2EMIICMAX3238DEIEE— RH'Gd EHD
nTL\&F9, FORCEONRUFORCEOFFIS. BEEEEK
ZEMICLTHEFNICN S O—/N\EBEENEIRRENX
SEEHDRY VINAIREICLFE T, FORCEONE
FORCEOFFDEESHFEE L TLVELBE. ICIEA— b
Sy NIYUTSZE—RICAY, LY—NRIS b
SURIYHANDBREICEESINTYIICEDINT
INSDREDEESHEZBEBMITBRIRLFT,
vy NIHURIE. FNAZDF =R TH
BIELTV+HVclTEBRAR, V-I3T5 Y RISESRAHK
F9, DI T VRAIYIHADRTaE—TILEN
FIUNMMAVE=FVR)y VY NIIUERTTD
feHICET 2E/IE. 25us(typ) T (K4b),

VIO 7PHBEOIvY T

BV 7 N7 THELZ0EEIE. INVALIDZDTR
XIS dA4 o= EBSELTLES L, F—h~
Ty NI UEEE/INA /NI BT=5HIC. FORCE-
OFFEFORCEONZ ZF EHTIEMI DI ET. 2D
H'SHDNA S D&EI = R-L T,

PIVr—2a gk

AVFY0&ER

Cl1~CAICEAT 207 H OB, EROSIEICII
ZNIEEEBNI G, BEESDIBEL T T Y
DEBSTEHEATEET, Fr— KU T, 3.3V
BERSICI20. 1 UFD OV F o EREE LET, Z0f
DEREETRELR DT HERBIIDONTIE, £3%
BRLTES . RICRIBBUTOBSEBOELDI
FEELANTLEE N, AVFUHERBENENT S
B2 26 ED)E RS VR I Y HHADY v FILA
HOL. HBEANENCERLET. CIOBBEEE
HFIZC2. CIRUCANBEEAEL THT LIFTTH
TEH. CIOBBE NS E IS ICIIERERY
CIFHBD AL F ) E#IFTBIIC, BFC2, C3,
CABUCaypassPEBLEIZAEL LET,

MAXIMN

+0.3V———

o

-0.3V—

— INVALID

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

B3a. INVALDD T 7 O avFAT7IS5 A
(INVALIDA'O—MB)

+2.1V———

o

-2.V—

— INVALID

INVALID DEASSERTED IF ANY RECEIVER INPUT HAS BEEN BETWEEN +2.7V AND -2.7V
FOR LESS THAN 30ps.

®3b. INNALD DT 720232547 IZ

INVALIDA'/ \ 1 (D)
EDGE
TN perect P FORCEOFF
_ 5
— s0sec  [o—AUTOSHDN
EDGE TIMER
RN =1 perecr P R

FORCEON

M3c. A—bvy bSO TS2O0 Y0

FORCEOFF POWERDOWN*

FORCEON
AUTOSHDN

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

M3d. ND—=ForOiyy

8ECEXVIN
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HEOR/NEBEEOIA VT VT EFERITDBESICIE.
BRENEREZNICK ODTBEILEBLENKDICER
LEd, BRIDEOBIBSICIT. DMBEMEHTS

tAUTOSHDN

\
INVALID HIGH [CREWNIVTOTEFERALZT, 7T O&E
" 2.7V BEIER(ESR)ITBEEREEICHNTEML., V+RU
z INDETERMINATE V-ED) Y TIEREICHEESZFT,
= 403V
s ) PR
£ v INVALID LOW
g o %3. BERIEEE
= INDETERMINATE ]
2 Vee c1 C2, C3, C4, Cpypass
27V V) {uF) (pF)
INVALID HIGH
v 301036 0.22 n.22
3151036 0.1 0.1
451055 0.047 0.33
301055 0.22 1
Mda. TNVALDODL >—/NE/&82Lwvi 3L R
INVALID
REGION
RECEIVER — - L — —
e G G
VOLTAGE . . !
] I I ] I I
] I I ] I I
TRANSMITTER : : ; | .
INPUTS | I i m : ><
VOLTAGE ' ' ' - [ -
] I I I I
] I I I I
TRANSMITTER : : : i !
VOLTAGE ! : i | !
] I I I
IWVALD Vo : | : i
oUTPUT ! ! | |
] T I I
] 1 I I

* ALL RECEIVERS/TRANSMITTERS INACTIVE

** ANY ONE RECEIVER/TRANSMITTER BECOMES ACTIVE

FORCEON = GND, FORCEOFF = V¢

M4b., A= vy MO TS IRUINVALDDY A I VT

MAXI N
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BETHYITIVT

BB/ AXBREET T )r—3a > nigEsld. C2.
C3RUVCALBABEN AT YT, VB I T RIC
FhHYT)TLTLIES N NA/XRAVT T,
TEBDEFICOELICEYTITTLSZ2E 0,

vy MO VEREO NS ZIYvIEN

M5ICIE. vy MY D VEBRBO NS XIS
DEAZ2DRLET, 2DDO PRIV FTHEDIEF
TOTATIIBDE 2EDEANENIFEDRS-232
LNNWEBDEDICEESNTNEI(—HDIZ R
IUTANEINA L ABBIEO-), BRIV
3kQ/2500pFDEBRMAFLELEODTNET, bFT R
IVSHENE Ty MO UEREICIE) o F T
PEFLLBNEHZRLITA, FIUIXIVHIL,
V-DEEDAEITENHISVEBZ TWDEIZA 1 —T I
SndZelERL TS,

=SEF—5L—h

MAX3238l3. B RTF—% L — MIHIVTHRS-232
FSVRIVIDRBHANDEELD.OVEHFL XTI,
MelZ. FZURIvIDI—T/Vy OREELOIRAETRL
F9, HM7I2IE120kbpsTDIL— /vy OB R A
R~L. E8IZITE L EEA250kbpsTIT D /=1BE& DHE
B2 RLET, R7TIE. 2CTO TR I VHZISERIC
1000pF &AM 1TIC#EFR S NI=RS-232& 7% 1 20kbps
TRIATENTIEY, K8TII. —BNZVRIVY
DFHN250kbps TEEEI SN, ETHORZ VI I VHIL

2V/div |

E - S . TIOUT

Veg =33V 5us/div
C1-C4=01uF

1000pFA T I CHEI S N/=RS-232L > —/\h'&fg &
HOTWEY,

3VRUSVOS Y ¥ L DHEEES

MAX3238(3. ACT. HCT CMOSED k4~ 755V y &
TJ7IVEERA VY TI—RATEET, HEEHED
FLWEEHTEICDNTIE. RAZSHELTLLES N,

x4, BLLGBEBEEEOSYII77IUD
AVNFEY T4

Y2FLO | Ve
BREE | WEEE
W) )

AVNFEUTA

33 33 CMOST 7 I & /T
5 5 TTLECMOST 7 2 & /8F
5 a3 ACTEHCT CMOS. B UAC. HC.
: CD400 CMOSE I/ F
Yoo T+
T
Vee
e il .
C1 /'E I
MAXIM =
C2+ MAX3238 -
2 L] ! e
T e T
il

TN {>¢ T_ouT
R_OUT o@ RN

I FORCEON %51@ —— 1000pF
Vee FORCEOFF - —

ND -

@

|||—

*C3 CAN BE RETURNED TO V¢ OR GND.

X5. vy MO UEBBREXII/NT =7 TRHO NS VR
IYHZEN

MAXIMN

B6. JL—T/\y TR
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LR —
TI0UT |

R10UT

|5V

emm e OV

~={ +bV
= OV
| -5v

| 5y
— o

Voo =3.3V 2us/div
C1-C4=01puF
CrLoap = 1000pF

4 5V
—Iov

-5V

5V

TIIN p——d | I I
TouT |/
| —
R10UT S [ S —— =
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