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ABSOLUTE MAXIMUM RATINGS

VCCTO GND ..o -0.3V to +6V
VLIOGND . ....oooviiiii ....-0.3V to (Vcc + 0.3V)
VA 10 GND oo -0.3Vto +7V
V=10 GND Lo +0.3V to -7V
Vet 4| V-T(NOte 1) oo +13V
Input Voltages

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

RUINTO GND .o +25V
Output Voltages

T_OUTHI0 GND ..o +13.2V

R_OUT o -0.3V to (VL + 0.3V)

Short-Circuit Duration T_OUT to GND.............cc......... Continuous
Continuous Power Dissipation (Ta = +70°C)

24-Pin TSSOP (derate 7.8mW/°C above +70°C) .......... 625mwW
Operating Temperature Ranges

MAXB3B7ECUG .....oooiiiiiiicc

MAX3387EEUG ............
Junction Temperature
Storage Temperature Range .............cocceeevvnennn.

Lead Temperature (soldering, 10S) .....c..ccccoviviiiiriinne.

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.

DC ELECTRICAL CHARACTERISTICS

(Vec = VL = +3.0V to +5.5V; C1-C4 = 0.1yF, tested at +3.3V £10%; C1 = 0.047pF, C2-C4 = 0.33pF, tested at +5.0V +10%;
Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = VL = +3.3V, Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS

DC CHARACTERISTICS (Vcc = +3.3V or +5V, Ta = +25°C)

Supply Current, AutoShutdown AllR_IN idle, FORCEON = QND, 10 10 UA

Plus FORCEOFF = Vcc, all T_INidle

Supply Current FORCEOFF = FORCEON = Vg, no load 0.3 1 mA

LOGIC INPUTS

Input Logic Threshold Low %EON* Xt - gzz ors.0v 82 v
Vi =5.0V 2.4

Input Logic Threshold High 7IIE)HF\JCFE%EEEON Xt : g:z fj v
Vi = 1.8V 0.9

Transmitter Input Hysteresis 0.5 vV

Input Leakage Current T_IN, FORCEON, FORCEOFF +0.01 +1 pA

RECEIVER OUTPUTS

Output Voltage Low louT = 1.6mA 0.4 \

Output Voltage High louT = -1mA \él‘6 \(/)L1 %

RECEIVER INPUTS

Input Voltage Range -25 +25 Vv
Vi =5.0V 0.8 1.5

Input Threshold Low Ta = +25°C Vv
Vi =3.3V 0.6 1.2

i VL =5.0V 1.8 2.4

Input Threshold High Ta = +25°C Vv

Vi =3.3V 1.5 2.4

MAXIN
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = VL = +3.0V to +5.5V; C1-C4 = 0.1pF, tested at +3.3V +10%; C1 = 0.047uF, C2-C4 = 0.33pF, tested at +5.0V +10%;
TA = TMIN to TmaX, unless otherwise noted. Typical values are at Vcc = VL = +3.3V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Hysteresis 0.5 \
Input Resistance Ta = +25°C 3 5 7 kQ
TRANSMITTER OUTPUTS
Output Voltage Swing All transmitter outputs loaded with 3kQ to 45 154 v
ground
Output Resistance Vce = V+ = V- = 0, transmitter output = +2V 300 10M Q
Output Short-Circuit Current VT ouT=0 +60 mA
VT _out = £12V, transmitters disabled;
Output Leakage Current Voe = 0 or 3.0V 10 5.5V +25 PA
ESD PROTECTION
Human Body Model +15
R_IN, T_OUT - -
ESD Protection IEC 1000-4-2 Air-Gap Discharge method +15 kV
IEC 1000-4-2 Contact Discharge method +8
AutoShutdown Plus (FORCEON = GND, FORCEOFF = V¢()
Receiver Input Threshold to ) Positive threshold 2.7
s . Figure 3a - \
INVALID Output High Negative threshold 2.7
Receiver Input Threshold to )
INVALID Output Low Figure 3a 03 03 v
INVALID Output Voltage Low lout =-1.6mA 0.4 \
INVALID Output Voltage High lout =-1.0mA V-06 Vv
Receiver Positive or Negative _ ,
Threshold to TNVALID High tNvH | Vee = SV, Figure 3b ! bs
Receiver Positive or Negative _ ,
Threshold to TNVALID Low UNvL | Vee =5V, Figure 30 30 ks
Receiver or Transmitter Edge to B ,
Transmitters Enabled twu Vee =5V, Figure 3b 100 HS
Receiver or Transmitter Edge to _ .
Transmitters Shutdown tAUTOSHDN | Voe = 5V, Figure 3b 15 30 60 S

MAXIN 3

JLB8EEXVIN



MAX3387E

PDARUIBFEESZH. 3V. +15kV ESDIFES
AutoShutdown Plus RS-232 5 >2—/Y

TIMING CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum Data Rate RL = 3ke, CL = 1000pF, 250 kbps
one transmitter switching
. . tPHL Receiver input to receiver output 0.15
Receiver Propagation Dela ' S
pag y — CL = 150pF 0.15 g
Time to Exit Shutdown |VT_out| > 3.7V 100 ys
Transmitter Skew [tPHL - tPLH | | (Note 2) 100 ns
Receiver Skew [tPHL - tPLH | 50 ns
o Ta = +25°C, 1000pF
;;atZS|tlon Region Slew RL = 3kQ to 7k, Vius
measured from +3V CL = 150pF to
4 30
to -3V or -3V to +3V 2500pF

4 MAXI N
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REEFRE

(Vcc = VL = +3.3V, Ta = +25°C, unless otherwise noted.)

TRANSMITTER OUTPUT VOLTAGE

vs. LOAD CAPACITANCE SLEW RATE vs. LOAD CAPACITANCE
75 = 16 g
g 14 g
50 z |
_ DATA RATE = 250kbps 12 \
S )5 | L0AD=3kQ NPARALLELWITHC, 2 \\\SLEW RATE -
% E 10 AN \\
S o < 8 | SLEWRATE+
5 =
a T
3 25 @
4
50 —
2
75 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANGE (pF)
TRANSMITTER OUTPUT VOLTAGE
vs. DATA RATE SUPPLY CURRENT vs. LOAD CAPACITANCE
75 “ 60 s
£ LOAD = 3k, £
g ONE TRANSMITTER g
50 - E 50 | SWITCHING AT DATA z
_ LOAD = 3k, 1000pF = RATE, OTHER /
= ONE TRANSMITTER | E 4o | TRANSMITTERS ~ 250kbps 4
= 25 p
& SWITCHING AT DATA = AT 1/8 DATA RATE /
= RATE, OTHER & A1 120kbps
S 0 TRANSMITTERS ~ — = v
S AT 1/8 DATA RATE i~
5 25 ) —T  20kops —
w ——
\ —
50 A i 10
75 0
0 5 100 150 200 250 0 1000 2000 3000 4000 5000
DATA RATE (kbps) LOAD CAPACITANGE (pF)
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W EFsies
N W £ B
g 1 Cl+ BESYTSFv— IR TAVFUHDERF
n 2 V+ Frv =R THER T B+5.5V
* 3 Ci- BEYTSFr—URyTAVTUFOAERF
< 4 Co+ R&F+— Ry TAVF oY OERTF
E 5 Co- REF +— VR TAVF U OEETF
6 V- Fv =R THERT B-5.5V
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5 o TTL/CMOS bS5V 2 2 & AN
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13 R20OUT TTL/CMOSL > —/StH 3, OLVI.DETRA >,

14 R10OUT

15 VL A2y IILNIVER, 2 COCMOSANRUHEAIIZOERICEFZELTNET,

16 R3IN

17 R2IN RS-232L->—/\XANH

18 R1IN

19 T30UT

20 T20UT RS-232h 2223 vHHED

21 T10UT

22 GND g5 R
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+0.3V ———
RfIN‘{
30us
COUNTER —— INVALID
-0.3V— RT

TRANSMITTERS ARE DISABLED, REDUCING SUPPLY CURRENT TO 1uA IF
ALL RECEIVER INPUTS ARE BETWEEN +0.3V AND -0.3V FOR AT LEAST 30us.

M2a. INVNALID D 7> 02325 A7 05
(INVALID = O—)

+2.1V———
R_IN {
30us
COUNTER —— INVALID
R
2.7V —
L

TRANSMITTERS ARE ENABLED IF:
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IS DREAFRINEEESNTINET, YFLRIG,
+1BKVDESDICE I A=V EZITIROVFHBEZHHE
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RUONT—=F 7 DETDIRREICSVTHESDICTFA D
ZENTEET, ESDARYMNDE, YFLHD
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®R1. HOFHESEER

RECEIVER OR
— VALID | TRANSMITTER
OPERATION STATUS FORCEON FORCEOFF RECEIVER T _OUT R_OUT
EDGE WITHIN
LEVEL
30sec
Shutdown . .
(Forced Off) X 0 X X High-Z | Active
Normal Operation . .
(Forced On) 1 1 X X Active Active
Normal Operation . .
(AutoShutdown Plus) 0 1 X Yes Active Active
Shutdown . )
(AutoShutdown Plus) 0 ! X No High-Z | Active
Normal Operation INVALID 1 Yes X Active Active
Normal Operation INVALID 1 X Yes Active Active
Shutdown INVALID 1 No No High-Z Active
Normal Operation INVALID INVALID Yes X Active | Active
(AutoShutdown)
Shutdown . )
(AutoShutdown) INVALID INVALID No X High-Z Active
X=F=R
Re Rp
M 4_
R A Ip 100% Ir PEAK-TO-PEAK RINGING
CHARGE-CURRENT DISCHARGE 90% (NOT DRAWN TO SCALE)
LIMIT RESISTOR RESISTANCE
AMPERES
HIGH- DEVICE
VOLTAGE Cs STORAGE UNDER 36.8%
DC 100pF CAPACITOR o TEST
SOURCE 10% §-
0
0 L TIME —
-t — fp ——P>
® CURRENT WAVEFORM

Mba. Ea1—V2RTAETILCEDESDHBET IV

ESDEBRDFEM

ESDMREIIH 2 BFHFICKELEZT, HEBEOEY K
7T, BBOFERUEBRERENSEEH I N/-EREE
LR—MIZDNTIEE. BBNEDLETE0,

10

Mb5b. Ea—VIURTAETIVICKDERELE

E1—-v 2 RFLETIV

Rball. Ea—vYURTFTAETILEZRLE T, E5bII.
B E—FROEFICHELEBSICELI—Y >
RTPAETILDER T DEREFEZRLTNET, 2D
EFILCIE. BIETDESDEEZ THRESIN/=100pFD
AVF oY ZEEFERLTWET, ZOEEIE. 1.5kQM
EnzEL CHBRRFICHMESNE T,
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Re Rp
50M to 100M 330Q

DISCHARGE
RESISTANCE

CHARGE-CURRENT
LIMIT RESISTOR

HIGH- »|  DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR | TesT
SOURCE >

XM6a. IEC 1000-4-2(C K DESDEHBRET IV

IEC1000-4-2

I[EC1000-4-2R#& IR mMDESDE R X O 1E8E(C
DNWTIIRELTWETAHL ICICDNTIIFICHNT
WEFH A, MAX3387EZER I &ICKY . ESD
RESRAEEMET(Z. IEC1000-4-2DLNIA(BS
LNIVICEE T DR EHREtCEET,
E1—VRTAETFTIVEIECTI000-4-2IC K BDEHED
FAHENL. IEC1000-4-20A5lFE—IE RIS
BBZEICHYIFT, ZNIZIECT000-4-20DESD B&
EFINDHITEIERISRNHTT., DD,
BESN/ZESDIEIS—MICE 12—V 2 RT 4 ETIL
ICEDWMELIEB/BLSBEOD>TWNE T, MbBal
IEC1000-4-2FFI)VZERLZT, H6bIC. £8kVD
[EC 1000-4-2L-~NJLAMDESDIZAR B IC KL DER
B AERLET,

I7FvyTREIS. RELZTO—-T%7/N1 ZUC
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(COTF—=F—MIBEHEINTND/ NV T—IHKRIE. BHEPIRBRENTNDEIIRY FE A, BHFD/ VYT — BRI,
www.maxim-ic.com/ja/packages% ZSBT I\, )

(%]
[0
w
321 g
s, COMMON DIMENSIONS S
% [CMILLIMETERS INCHES 3
%[ MIN. MAX. MIN. MAX. o)
G} A| — | 10 043 2
A | 005 015 | 002 | 006 F
H Az| 085 095 | .033 | .037
b | 019 030 | .007 | 012
| 019 | 025 | 007 | 010
c | 005 020 | .004 | 008
1 < | 009 014 | 004 | 006
D |SEE VARIATIONS |[SEE VARIATIONS
Mﬂ M E 4,30 | 450 169 | 177
e 065 BSC 026 BSC
H] 625 | 655 | 246 [ 258
3 SEE DETAIL A ¢ L[| 050 | o070 | o020 | oes
4 fe -~ c N |SEE VARIATIONS |[SEE VARIATIONS
H N \ o 0 ry 3
R | P = [ [Elo [e& [o 8
\_oo.mc[f} AP f
n——l U \_SEATING EA‘
PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. MAX. MIN. MAX.
025 l— T AB-1_[14 | D | 450 | S0 | .193 | .20l
25 _ PARTING ,{CZFI AB__ |16 D[ 4950 | si0 | 193 | .eo1
BSC‘L LINE —% WITH P'-ATING\ , | AC 20 D | 640 | 660 | 252 | 260
“““ 1~ T | AD 24| D | 770 | 790 | 303 | 31
c ¢ AE 28| D | 960 | 980 | .378 | .386
b e |t I
BASE METAL —1 1
DETAL & LEAD TIP DETAIL
NOTES!
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE EDDALLA »,
3, CONTROLLING DIMENSION: MILLIMETER szmoonnuaosn L4V ) 4V 4
4, MEETS JEDEC DUTLINE MO-153. SEE JEDEC VARIATIONS TABLE

PROPRIETARY INFORMATION

. ‘N REFERS TO NUMBER OF LEADS TITLE!

THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE

ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40nn BODY
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE  [*eRavaC TOCIRENT CONTROL NG REV T T
DIRECTION INDICATED 21-0066 FlA
-
/Eﬁmﬁﬂﬂf N

<FILN IV BRASH

T169-0001R REF ER ERMEI-30-16 (KU 1EN)
Y ) TEL.(03)3232-6141 FAX. (03)3232-6149

VFEILMTRE2AIYF O LHBERTREREN TV DEBUADEEDERICDONTIIEEZHSEEA. BEFHFZIEVRIBESsNTHEEA,
VEYLHISERTELLICARRUTEEZEE T 5ENZRELEZT,
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