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PDAHS L VEBFEEZH. 3V, +15kV ESDfFEE,
AutoShutdown Plus RS-232 5 >2—/Y

ABSOLUTE MAXIMUM RATINGS

VCC 10 GND .. -0.3V to +6V Short-Circuit Duration T_OUT to GND.............cc.covee Continuous
VLIOGND ... -0.3Vto (Vce + 0.3V) Continuous Power Dissipation (Ta = +70°C)
V+1oGND ..o, -0.3Vto +7V 24-Pin TSSOP (derate 12.2mW/°C above +70°C) ........ 976mwW
V-10 GND ........ccoveis +0.3Vto -7V Operating Temperature Ranges
Va4 | V- (NOE 1) v, +13V MAXB3B7ECUG ....covviiiiiiiiiieee
Input Voltages MAXB387EEUG ..........
T_IN, FORCEON, FORCEOFFto GND.................. -0.3V to +6V Junction Temperature
RUINTO GND o +25V Storage Temperature Range ......................
Output Voltages Lead Temperature (soldering, 10s)
T_OUT 0 GND ..o +13.2V Soldering Temperature (reflow) ...,

-0.3V to (VL + 0.3V)
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

(Vcc = VL = 43.0V 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 |

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

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

Plus FORCEOFF = Vg, all T_IN idle

Supply Current FORCEOFF = FORCEON = Vg, no load 03 1 mA

LOGIC INPUTS

Input Logic Threshold Low %EON, Xt : :ggz or +5.0V 82 v
VL = +5.0V 2.4

Input Logic Threshold High %EON’ zt - :23 f:i v
VL = +1.8V 0.9

Transmitter Input Hysteresis 0.5 V

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 \(/Jl._G_ \(/Jl._1_ %

RECEIVER INPUTS

Input Voltage Range -25 +25 \

Input Threshold Low Ta = +25°C VL= +50V 08 15 v
VL = +3.3V 0.6 1.2

Input Threshold High Tp = +25°C VL= 5.0V 18 24 v
VL = +3.3V 1.5 2.4

2 MAXIMN




AutoShutdown Plus RS-232 5 >2—/Y

DC ELECTRICAL CHARACTERISTICS (continued)

(Vec = VL = +3.0V to +5.5V; C1-C4 = 0.1yF, 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 V
Input Resistance Ta = +25°C 3 5 7 kQ
TRANSMITTER OUTPUTS
Output Voltage Swing All transmitter outputs loaded with 3kQ to 45 454 v
ground
Output Resistance Vce = V+ = V- = 0V, transmitter output = +2V 300 10M Q
Output Short-Circuit Current VT ouT =0V +60 mA
VT _out = =12V, transmitters disabled;
Output Leakage Current Voe = OV or +3.0V 1o +5.5V +25 pA
ESD PROTECTION
Human Body Model =15
R_IN, T_OUT IEC 1000-4-2 Air-Gap Disch thod +15 kV
ESD Protection ~4-< Ar-aap bischarge metho -
|IEC 1000-4-2 Contact Discharge method +8
AutoShutdown Plus (FORCEON = GND, FORCEOFF = Vcc)
Receiver Input Threshold to Figure 3a Positive threshold 2.7 v
INVALID Output High Negative threshold 2.7
Receiver Input Threshold to .
INVALID Output Low Figure 3a 03 0.3 v
INVALID Output Voltage Low lout =-1.6mA 0.4 \Y
INVALID Output Voltage High lout =-1.0mA V_-06 \
Receiver Positive or Negative B ,
Threshold to TNVALID High UNVH | Voo = +5V, Figure 3b ! HS
Receiver Positive or Negative _ ,
Threshold to TNVALID Low NV | Vee = +5V, Figure 3 %0 Hs
Receiver or Transmitter Edge to _ :
Transmitters Enabled twu Vee = +5V, Figure 3b 100 HS
Receiver or Transmitter Edge to _ ,
Transmitters Shutdown TAUTOSHDN| VoC = +5V, Figure 3b 1 30 60 S

MAXIMN 3
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PDAHS L VEBFEEZH. 3V, +15kV ESDfFEE,
AutoShutdown Plus RS-232 5 >2—/Y

TIMING CHARACTERISTICS

(Vce = Vi = +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
Time to Exit Shutdown |VT70UT| > +3.7V 100 ys
Transmitter Skew |tPH|_ - tPLH | (Note 2) 100 ns
Receiver Skew |tPH|_ - tPLH | 50 ns
Vce = +3.3V, CL = 150pF to
Transition-Region Slew TA=+25°C, 1000pF ° %
Aot g RL = 3kQ to 7k, V/ps
measured from +3V CL = 150pF to
4 30
to -3V or -3V to +3V 2500pF
Note 2: Transmitter skew is measured at the transmitter zero crosspoints.
IREEEIHE
(Vce = VL = +3.3V, Ta = +25°C, unless otherwise noted.)
TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE SLEW RATE vs. LOAD CAPACITANCE
75 = 16 o
"
50 E E
DATA RATE = 250Kkbps ” \‘
S 55 | LOAD=3kQINPARALLELWITHCL | 2 \ SLEW RATE -
% = 10 \\\\
S S g |— sLewRate+ ~—
= z
S 25 @ 6
4
5.0
2
75 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000

LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
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AutoShutdown Plus RS-232 5 >2—/Y

REBEEREGERES)

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

TRANSMITTER OUTPUT VOLTAGE

vs. DATA RATE SUPPLY CURRENT vs. LOAD CAPACITANCE
75 2 60 =
L LOAD = 3k, g
— g ONE TRANSMITTER g
50 = S0 | SWITCHING AT DATA :
_ LOAD =3k, 1000pF = RATE, OTHER /
< 95 ONE TRANSMITTER __| E 4o | TRANSMITTERS 250kbps A
& SWITCHING AT DATA = AT 1/8 DATA RATE /
= RATE, OTHER =
S o TRANSMITTERS ~ —] < g A 120Kbps
5 AT 1/ DATA RATE 2 -
= )
5 25 £ 2 —T 0k —
\ D M
50 A= 10
75 0
0 50 100 150 200 250 0 1000 2000 3000 4000 5000
DATA RATE (kbps) LOAD CAPACITANCE (pF)
°n
EVEE
TOP VIEW ;
ct+ [1] [24] FORCEOFF
V+ IZ E Vee
ci- 3] [22] o

o2 [4] amaxam [21] Tour
C2- E MAX3387E EI T20UT

v- 6] [19] T30uT
TN 7] 18] RiN
T2IN [ 8] [17] Roin
INVALID [ 9] [16] RaiN
73N [10] [15] v
FORCEON [11] [14] R10UT
RIOUT [12] 73] RoouT
TSSOP
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il ¥ £ BB

T & HEE

1 Ci+ BEYTSF =R TOAVTF Y DERF

2 V+ Fr =R THERT D+5.5VER

3 Ci- BESY I SF =R TaAF oY DERT

4 Ca+ REF v —RTAUF Y OERT

5 Cc2- REFv—IRyTAVF o OaEF

6 V- Fr =R THER Y B-5.5V

! T TTL/CMOS b2 > 22 v & AA

8 T2IN

9 TNVALD E??E%mﬂﬁm Lo —INABIZBEMERS-232(EENFHET DI5E. INVALIDIE/ A
10 T3IN TTL/CMOShZ >R I U5 AN

11 FORCEON 58174 A, FORCEONZ/N\AICEREIT D&, BEREBERMICLT, FSUYAIVIE

ZFF RSB F 9 (FORCEOFFIZ/\ 1 TRITNIZH Y FBA) (R1),

12 R30UT

13 R20OUT TTL/CMOSL 2—/\HH, OVEV DBEITEILL T,

14 R10OUT

15 VL A2y ILNIVER, CMOSANBIUHEADINTCUIZDERZEEICLET,

16 R3IN

17 R2IN RS-232L->—/NAH

18 R1IN

19 T30UT

20 T20UT RS-232~Z 22X vHth

21 T10UT

22 GND AN

23 Vce +3.0V~+5.5VDEIREE

o4 FORCEORE | &MI# 7 A%, FORCEOFFAO—ICB# Y 2L, FS U2 IV s CNEERA ST b

FOUENET, TNIIEBEEDINT. BKIUFORCEONZEMICL £ (F1).
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ITRDRENSNZTFAT7ILF v =R TTERSN
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1 x—TIVEh, BHBBEHIDSSVEZBZDE. Fr—
RTETFa—TIlehzEzd, EFFv—2R T3
B1MEAOT7Z4 07307205 (Cl1. C2)EZT1BEDERE
A7 (C3. CAHEREEL. V+BKXUV-BEZ
ERLET,

RS-232+352R3v%

oV RIVZIEREELNIVENS AL —5T. CMOS
A2y LNV . OVDEIA/TIA-232LNIVICE#BRL
=R

MAX3387ED > X 2w &I31000pF 23 LTz
BkQDT =R T —ZADEMEIFT250kbpsDT—%
L—hhMREES N, PCABEY 7 b7 (Laplink®
BENTHRLTNE T, BHED NS VA I YT 7T

POWER- FORCEON
MANAGEMENT R
I ok FORCEOFF
KEYBOARD | WVALD
CONTROLLER |
Yy V ¥
1/0 CHIP
POWER SUPPLY Vi
MAXI/
MAX3387E
Vee
_
10
CHIP >¢
WITH < RS-232
UART
CPU [ <
1T
T T

ICEHELT. BHOL D —NKILEIVORZRET D
ZENTEET, R RTLDEENEEREZRL
=S

TINAZD vy ITUE—RIZHDIBEE. INoD
RS-232HABIIF TN A 2V E=F 2V 2)ICHE) F T,
BIREN 7T 85213, MAX3387EIFHAN R AR+12VET
BN TEEEDL Y A

NSRRI YEDABIETIVT y THERL B FE A
ERLENWABIICNDE IV ISR L T LS\,

RS-232L 3 —/N

L o—/NZRS-232E5ZCMOSO >y oHADL NIV
CZ#m L %9, MAX3387TEDL < —/NIF. /34 2 A
Y NI ENTWTCE. BICFOT47TY,
MAX3387EIF VT NODRS-232L > —/NAHICEHES
HEWNMEBICRESNDINVALDE DA HAZTLVE T,
INVALIDIZftDFIE O >y I #EES (33T T, L—N
DANIREDOAZRLFT(K2HL0U3),

+0.3V———
R_lN{
30us
COUNTER —— INVALID
-0.3V— Rj)

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

M2a. INVALIDD D 7 >0 23254742 Z . INVALID = O—

+2. 7V ———
R_IN {
30us
COUNTER —— INVALID
R
-2. N —
I

TRANSMITTERS ARE ENABLED IF:
ANY RECEIVER INPUT IS GREATER THAN +2.7V OR LESS THAN -2.7V;
ANY RECEIVER INPUT HAS BEEN BETWEEN +0.3V AND -0.3V FOR LESS THAN 30us.

1. PMURIEIRDA 571 —2X

LaplinkiZLaplink Software, Inc. DEREIZ T,

MAXIMN

®2b. INVALIDD 7 7 >0 23254472955, INVALID =/\A1
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EDGE
TN pevect
O— AUTOSHDN
EDGE
RN — perect
X 2c. AutoShutdown Plusb >y &
FORCEOFF FOWERDOWN

FORCEON
AUTOSHDN

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

R2d. NO—=ForoaOTy o

AutoShutdown Plus®— K

MAX3387EldMaximdAutoShutdown Plust¥aE%
FALTIVADEBERERZER LTI, TOHEEL
FORCEOFFA'Y/\1 TFORCEONA'O— D& ICENEL
F9, INSDOFT/NAZIH30BBINDL T —/N
BLUONSIVAZI YT ADICEENRESERZRE
LEBIMEE. AEFv—2R 3o vy IO L.
B %/JlbLi1UAL«.TEE/mL/§3_o ZnIFRS-23245—7J)L
WIS N TS H X ISTHR S NBDHERD N>
ZIYIDATICHEODTNDH. XU RIVE
ANZEH T DHUARTH 7T 14 TTRIMEEICEL
F9, BWEEBBANWTNADRS-232L > —/NF=1S
NSRRI YFARICHNNMENZIESICO AT AIZBY
AN E T, ZOHER. VAT LIIEEEFEDBIOS
FEARXNNL =T A VIO RTLAEEETDZ EEL
BHZEEHHILET,
R3aldBEME. BLUEWLERS-232L 2 —NEE
LNIVERLTWLWE T, INVALIDIE L > —/ XD A JTIREE
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Fth, R2BIUORTIIMAX33B7TEDEIEE— K&
FHLTLVET, FORCEONS LUFORCEOFFIZ

TRANSMITTERS ENABLED, INVALID HIGH
+2.7V

INDETERMINATE

+0.3V
AutoShutdown, TRANSMITTERS DISABLED,
1uA SUPPLY CURRENT, INVALID LOW

-0.3V

RECEIVER INPUT LEVELS
2

INDETERMINATE

N
3
<

TRANSMITTERS ENABLED, INVALID HIGH

X3a. INVALDD L >—/NZ Ly 3)b kB

AutoShutdown PlusEIBZEMICLE T, L\ D
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BEIRICINOSDIREZRIRL T,
FORCEONZINVALIDICH#d D&, 0B, BMA
Lo—NIANIBKUL—NFRENZ ORI VS
TyIhBmREESNEEEICMAX3387EIE S v
oL, BWEL I —ININIWEIFL o —NNE L
NSUZIvsyT Y I BREESNhDE D407V T
LFEd,

FORCEONB LU FORCEOFFZINVALIDIC#E#td D &
BB L —NLN)hEH I NG E . MAX3387E
Fovy bSO LET,

AutoShutdown PlusZ#ES E VO XX IEZEDMD
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RECEIVER — = - ——————------------——C Y a—— }INVALID
INPUTS = - Ao - ------ REGION
| | | |
1 1 1 | | | 1
1 1 ! : | | !
TRANSMITTER ; i | | ' i !
INPUTS [ [ ! , . . [
1 1 1 ! | : |
1 1 1 ! | | |
1 1 1 1 ! | |
TRANSMITTER i i : i | ! !
OUTPUTS | | i i | , ,
| | [ 1 ! | 1 1 1 1
| | I : : | | | | |
|
WVALD Voo ———T. . . — i i —
oUTPUT ] BRI ! A L b
| | —l ytoson e \ taurosron | | !
1 1 1 1 — ! twy 1 | | — twy 1*—
1 1 1 1 ! | 1 1 1
1 1 1 1 ! | 1 1 1
1 1 1 1 ! | 1 1 1
1 | 1 1 ! | 1 1 1
| | 1 1 | | | | |
| I I I ! | I I |
' ' ' ! | | | | |
V+ ! | \ | ]
I\ A | | |
Vg === ——————-——————=——=——————~ 1= e e et L I—--l —————
|
|
: I
X |
' |

X 3b. AutoShutdown Plus/INVALIDD %Y 1 = K

POWER- N
MANAGEMENT MASTER SHDN LINE .

UNIT 0.1uF M

FORCEQFF FORCEON

MAXIMN
MAX3387E

M4, SRTFLETIADT Y TIEDODWEPY— 7>
& DAutoShutdown

VIO I PHEADI Y FIDY

VI DI 7L > TEESIELZOMBEEIE. INVALID
HEDTREI IA4 o —5E8%RT T=HOICER
AIBET9, FORCEOFFEFORCEONZMEZIE#HL T
AutoShutdownZ /N1 /X292 &, ZDZA IFSHDN
ANEBLBEBEELET,

MAXIMN

+15kVODESDRE

IANTOMaximDT/NA X ERERIC, INTOE >
ICESDIREBEN KA I N, BURWB X UHEII THFIC
BEBI2HEBEIMEB(ESD)RENESNTIVET,
MAX3387ED KA /N\HAE L —/NAAISERERIC
WL THAICHREENTIVE T, MaximliIZIh oD
i FAEIBIET DI EHL+1BKVDESDY SHRET &
SLANIOEEERELE LIz, ZOESDIEEICL DT,
BEEE. vy NI BEONRNT—=FO0D
IRTDORRETHESDICAD ZEATEF T, ESD
EZ2D%E. MaximDIEJ/N—23 > DF/INA ZF = F
TUTRLTEHEZRITE TN, HmE T DRS-2328 5
EovFFTYvITIazeEnbY. S vFT7Y TERER
IBEDICIINT—=F O LEITnIdRY) F8 A, ESD
REISEIFZLHETHBIDIENTEEZT, 2D
HRIT7IUDN SV RAIYIBRNDBEIOL T —/NAS
I RICRIRABORERFEZMATIVET,

1) £15kV (£ 21—V 2 RF 1 EFILOER)

2) £8kV (IEC 1000-4-2Rtg D EEDHER)

3) +15kV (IEC 1000-4-20D T 7 X+ v =D EH)
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®R1. LDHHOERER

RECEIVER OR
—— VALID TRANSMITTER
OPERATION STATUS FORCEON FORCEOFF RECEIVER T OUT R_OUT
EDGE WITHIN
LEVEL
30
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 1 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 . )
(AutoShutdown) INVALID INVALID Yes X Active Active
Shutdown . .
(AutoShutdown) INVALID INVALID No X High-Z Active
X=F=
Re Rp
M 1500Q Ip 100% Iy PEAK-TO-PEAK RINGING
A 90% | —— (NOT DRAWN TO SCALE)
CHARGE-CURRENT DISCHARGE
RESISTANCE
LIMIT RESISTOR AMPERES
HIGH- > DEVICE %
VOLTAGE Cs —L— STORAGE UNDER 36.8%
0c 100pF CAPACITOR | TEsT -
SOURCE o 8 A
0 L TIME —»
- — fpp ——P>
® CURRENT WAVEFORM

Mba. E1—V2RT A ESDEBRETIV

ESDEAER DR

ESDMEEIS T I ERREICMKEL T I, ABRBR.
HEBEESIURBERAZSSMLEEREL R— NI
DVTIIMaximlc BB EHLELLEE L\,

10

Mbb. E 31—V RT 1 BREF

E1—VYVRF4EFI

Mbaldb1—v2RT1ETIVERL. E5bIdO—
A VE—FVRIHET D ESICER S NDERRIE
ZRLCWET, COTTIVSFREDESDERXZFE
L7Z100pFD I T TER S . ZDBEIFZED
#. 1.5kQZ B L CHBYRT /A RICRESNE I,

MAXIN
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+15kV ESDfF:E.

Re Rp
50M to 100M 330Q

DISCHARGE
RESISTANCE

CHARGE-CURRENT
LIMIT RESISTOR

HIGH- » DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR o TEST
SOURCE o

M6a. [EC 1000-4-2 ESDEEBEET IV

IEC 1000-4-2

IEC 1000-4-2fR &3 RIS HBDESDA R & MEEZE TR
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