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+15kV ESD

250kbps

MAX3385E
ESD 3V EIA/TIA-232
V.28/V.24
IEC1000-4-2
+ 15kV IEC1000-4-2
+ 8kV +15kV
ESD
3.0v 5.5V RS-232
+3.3V
4  0.1pF
MAX3385E RS-232
250kbps
MAX3385E 2 2
1pA
1pA
MAX3385E SSOP
(0] +70 )
(-40 +85 )
TOP VIEW
N.CAE ° Em
C1+|Z E Ve
v 3] 18] anD
o1-[4] amaxam |iz] Tiout
Cor[5|  MAX385E  [1e] RN
c2- [} [15] RioUT
v-[7] [14] TIN
T20UT [ 8] 3] Ton
R 9] [12] R20UT
N.c. o m
SSOP

INAKXI WV

3.0V 5.5V
RS-232

0 RS-232 1/0 ESD
+15kV( )
+8kV(IEC 1000-4-2 )
+15kV(IEC 1000-4-2 )
O
O 300pA
O 1pA ( )
O 250kbps
OV+ 3kQ
250ps
O 6V/us
O 3.0V EIA/TIA-232
PART TEMP. RANGE PIN-PACKAGE
MAX3385ECAP 0°C to +70°C 20 SSOP
MAX3385ECWN 0°C to +70°C 18 SO
MAX3385EEAP -40°C to +85°C 20 SSOP
33V
RE | 19
Caypass —~
= 21 c1s ee 3
e+l Rl s
0F T4l ZMAXIM T o1uF
5 MAX3385E _
c2 & | o2+ VI c4
01wF T ___6hc) TF o1uf
]

RS-232
QUTPUTS

TTL/CMOS
INPUTS

13| T2IN > T20UT | 8
> —>
_15] r1our < RINJ 16

5
12 RaoUT < RaNj9

5k

TTL/CMOS
OUTPUTS

RS-232
INPUTS

N
|

son Bl

GND

J__18

* €3 CAN BE RETURNED TO EITHER Vg OR GROUND.
NOTE: SEE TABLE 2 FOR CAPACITOR SELECTION

tCovered by U.S. Patent numbers 4,636,930; 4,679,134; 4,777,577, 4,797,899; 4,809,152; 4,897,774, 4,999,761, and other patents pending.
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MAX3385E

+15kV ESD
250kbps

3.0V 5.5V
RS-232

ABSOLUTE MAXIMUM RATINGS
VCC O GND ..o -0.3V to +6V
V+ to GND (Note 1) -0.3Vto +7V
V-1to GND (Note 1) +0.3Vto -7V
Ve + IV-EINOEE 1) o +13V
Input Voltages
T_IN, SHDNt0 GND .....ooviiiiiiiiiiiiceeeee -0.3V to +6V
RUINTO GND oo, +25V
Output Voltages
T_OUTHI0GND ... +13.2V
R_OUT oo -0.3V to (Vcc + 0.3V)
Short-Circuit Duration, T_OUT to GND............cc...co.... Continuous

Continuous Power Dissipation (Ta = +70°C)

20-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mwW

18-Pin SO (derate 9.52mW/°C above +70°C)............... 762mW
Operating Temperature Ranges

MAX3385ECAP

MAX3385ECWN

MAXS385EEAP ....coiiiiiiiii
Storage Temperature Range .............cocceeevnennn, -65°C to +150°C
Lead Temperature (soldering, 10S€C) ......cccoovvviieiieinnnn. +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

(Vcec = +3V to +5.5V, C1-C4 = 0.1F, tested at 3.3V £10%; C1 = 0.047uF, C2-C4 = 0.33F, 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 +5V, Ta = +25°C)

Supply Current SHDN = V¢, no load 0.3 1 mA

Shutdown Supply Current SHDN = GND 1 10 pA

LOGIC INPUTS

Input Logic Threshold Low T_IN, SHDN 0.8 V

. . — Vce = 3.3V 2.0

Input Logic Threshold High T_IN, SHDN \Y
Vce = 5.0V 2.4

Transmitter Input Hysteresis 0.5 Vv

Input Leakage Current T_IN, SHDN +0.01 +1 pA

RECEIVER OUTPUTS

Output Leakage Current R_OUT, receivers disabled +0.05 +10 pA

Output Voltage Low lout = 1.6mA 4 \

Output Voltage High louT = -1.0mA Ve~ Vee- v

0.6 0.1

RECEIVER INPUTS

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

Input Threshold Low Ta = +25°C Vv
Vce = 5.0V 0.8 15

. Vce = 3.3V 1.5 2.4

Input Threshold High Ta=+25°C V
Vce = 5.0V 1.8 2.4

Input Hysteresis 0.5 vV

Input Resistance Ta = +25°C 3 5 7 kQ
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+15kV ESD
250kbps

3.0V 5.5V
RS-232

ELECTRICAL CHARACTERISTICS (continued)

(Vce = 43V to +5.5V, C1-C4 = 0.1F, tested at 3.3V £10%; C1 = 0.047uF, C2-C4 = 0.33yF, 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
TRANSMITTER OUTPUTS
Output Voltage Swing All transmitter outputs loaded with 3kQ to ground +5 +5.4 Y
Output Resistance Vce = V+ = V- = 0, transmitter output = £2V 300 10M Q
Output Short-Circuit Current +60 mA
Output Leakage Current Vce = 0or 3Vto 5.5V, Vout = +12V, transmitters disabled +25 pA
ESD PROTECTION
Human Body Model 15
R_IN, T_OUT IEC1000-4-2 Air Discharge 15 kV
IEC1000-4-2 Contact Discharge +8

TIMING CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Maximum Data Rate RL = 3kQ, CL = 1000pF, 250 kbps
one transmitter switching
. . tPHL Receiver input to receiver output 0.15
Receiver Propagation Dela ' S
Time to Exit Shutdown Vout = +3.7V, RLoaD at V+ = 3kQ 250 us
Transmitter Skew [tPHL - tPLH| | (Note 2) 100 ns
Receiver Skew [tPHL - tPLH| 50 ns
Vce = 3.3V, CL = 150pF to 6 30
Ta = +25°C, 1000pF
Transition-Region Slew Rate RL = 3kQ to 7kQ, V/us
measured from +3V | CL = 150pF to 4 -
to -3V or -3V to +3V | 2500pF
Note 2: Transmitter skew is measured at the transmitter zero cross points.
3
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MAX3385E

+15kV ESD
250kbps

3.0V 5.5V
RS-232

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

TRANSMITTER OUTPUT VOLTAGE

vs. LOAD CAPACITANCE

SLEW RATE vs. LOAD CAPACITANGE

OPERATING SUPPLY CURRENT
vs. LOAD CAPACITANCE

6 13 16 ] 45 T T T T T T ]
s Vodm g y N g © | T1 TRANSMITTING AT 250kbps Par
s , g \\ g T2 TRANSMITTING AT 15.6kbps g
2 3 12 I~ SLEW = — 7
= o | T TRANSMITTING AT 250kbps = N \\ E % 250kbps | A

B 2) L £
; ] T2 TRANSMITTING AT 15.6kbps =0 S ~ = \3 LA 1ookbps
E = SLEW | T~ £ 2 e
5 0 < 8 + ‘\\‘\ > / LT
S = —~ 2 « , —
= 2 @ O E 15 // // 20kbps
= N =) =
2 3 4 ? C— |
= 10
= Vour- 2 5
-5 = FOR DATA RATES UP TO 250kbps
6 0 L L L L L L L
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 CAPACITANCE (pF)

SO SSOP

1 1,10, 11 N.C.

2 2 Cl+

3 3 V+ +5.5V

4 4 C1-

5 5 C2+

6 6 C2-

7 7 V- -5.5v

8, 15 8,17 T_OUT RS-232
9,14 9,16 R_IN RS-232
10, 13 12,15 R_OUT TTL/CMOS
11,12 13,14 T_IN TTL/CMOS

16 18 GND

17 19 Ve +3.0V +5.5V

18 20 SHDN
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+15kV ESD 3.0V 5.5V
250kbps RS-232
Vee A Vee A
01uF 1~ 01uF =
o Vee Vs e s Vee Vs
cl cl
T e mmam I+ca B T oo mmam o
o MAX3385E — — o MAX3385E — —
o = I 9 o EE V- 9
T | T T | e T
S R {>¢ ror| T I R {>¢ 0
ROUTQ<} R R_IN ROUT9<} R R_IN
% = B 5 = -
Vee SHDN Vee SHDN
GND 3k 2500pF GND 7K 150pF
T T L T T L
MINIMUM SLEW-RATE TEST CIRCUIT MAXIMUM SLEW-RATE TEST CIRCUIT

1.
MAX3385E
+12V
MAX3385E 3V 5.5V Ve
+5.5V( ) -5.5V( GND Ve
)
RS-232
5.5V RS-232 CMOS
5.5V ( 1)
V+ V-
(C1 C2) (C3 C4)
¢ (SADN= )
1pA
RS-232 Vi Vee
CMOS V-
+5.0V  EIA/TIA-232 ( )
100ps(typ)
MAX3385E 3kQ ( 2 SHDN
1000pF 250kbps Vee
LapLink™ PC
1.
SHDN T ouT R_OUT
0 High-Z Active
MAX3385E (SHDN = GND)
1 Active Active

LapLink Traveling Software
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MAX3385E

+15kV ESD 3.0V 5.5V
250kbps RS-232

IEC1000-4-2
e st S -
O ‘—w—-—l e e e e - IEClOOO 4 2 ESD
: : T : : : - T20UT
..... iE RS S IR - MAX3385E
. ESD IEC1000-4-2 4
2V/div |
0k ( )
,,,,,,, IEC1000-4-2
IEC1000-4-2
L N - IEC1000-4-2 ESD
C1-C4=0.1uF ' '
. ESD
A0us/div 4a IEC 1000-4-2
2. 4b  8kV IEC1000-4-2 4
ESD
+15kV ESD
ESD MAX3385E
ESD
+15kV 200pF
ESD
ESD
ESD RS-232
ESD E
RS-232 170
ESD
cC1 c4
1 +15kV 3.3V
2  IEC1000-4-2 +8kV 0.1uF
2
3 IEC1000-4-2 +15kV 5
ESD (
ESD 2 )
c1
c2 c3 c4
(C1 )
3a 3b 2
Vcc C1, CYPASS C2,C3,C4
V) (LF) (LF)
ESD 301036 0.1 0.1
100pF 451055 0.047 033
1.5kQ 301055 0.1 047
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+15kV ESD

250kbps

3.0V 5.5V
RS-232

Re Rp
™
y —
0, - |
CHARGE-CURRENT DISCHARGE i Ir (PNE(#)\$ JSACVENA?SL,N%
LIMIT RESISTOR RESISTANCE L
HIGH- DEVICE AMPERES
VOLTAGE Cs STORAGE UNDER .
DC 100pF CAPACITOR TEST 36.8%
SOURCE
10% |-
0
0| 4 TIME —>
-+ G ip —P
CURRENT WAVEFORM
3a. ESD 3b.
I A
L0157 A [P R
Re Ro 90% | - 1
50M to 100M 3300
y —
CHARGE-CURRENT DISCHARGE <
LIMIT RESISTOR RESISTANCE =
= |74
HIGH- DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR TEST
SOURCE
10% |—
b tr=0.7ns to Tns — ] |@— t
‘. 30ns
l«—— 60ns ——p
4a. IEC 1000-4-2 ESD 4b. IEC 1000-4-2 ESD
Ci c2 C3 2.7V
C4  Cgypass 5 7V
EIA/TIA-562 + 3.7V
2 2
(ESR)
Va o V- 2 RS-232
(
) 3kQ 2500pF
0.1pF Ve
ci V-
IC -3V
7
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MAX3385E

+15kV ESD
250kbps

3.0V 5.5V
RS-232

MAX3385E RS-232 1 250kbps
+5.0V
© 3V 5V
7 120kbps
8 250kbps MAX3385E  ACT HCTCMOS 5V
7
1000pF RS-232 120kbps 3
8 1000pF RS-232
B
01MF j_: :
- Voo TN | 5V/div
] Cl+ Vi —]
C1 * +03
T ¢ T 3 .
AN = SEats fan 1 SV/div
= MAX3385E v mout | - I :
C2 C4 o . Lo
= RIOUT [ 1 Vgg=33v u 5V/div
= A T_ouT b octC4=0teF P
,_—4|>¢ _our} i
2us/div
S L) P
- 7. MAX3385E (120kpbs)
— 1000pF
Vee SHDN™ = e
GND =
L | |
- TIIN 5V/div
6.
T10UT b T 5V/div
R1OUT chm | vy
P C1-C4=01uF . |
2us/div
8. MAX3385E (250kpbs)
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+15kV ESD 3.0V 5.5V
250kbps RS-232

3. C )
SYSTEM TOP VIEW
POWER-SUPPLY | VCC SUPPLY
VOLTAGE COMPATIBILITY . __
VOLTAGE ne. [1] 18] SHDN
v v ¢
) C1+|Z E Vee
33 33 Compatlblg IWIth all Vi E E GND
CMQOS families |: :|
Cl-L4] mAaxim |15 Tout
and CMOS families *
c-[6 13] RiouT
Compatible with ACT |: :l
; o and HCT CMOS, and v-[7] [12] 1N
' with AC, HC, or T20UT [ 8] [11] T2
CD4000 CMOS
Rain [ 9] [10] RoouT
SO

JSB8EEXVIN

TRANSISTOR COUNT: 1129
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MAX3385E

+15kV ESD

250kbps

3.0V 5.5V
RS-232

10

il
L]

NOTES:

INCHES MILLIMETERS

MIN | MAX | MIN MAX
D] 0.239 |0.249 | 6.07 | 633 | 14L
D] 0.239 |0249 | 6.07 | 633 | l6L
D[0.278]0.289| 7.07| 7.33| 20L
D|0.317]0.328 | 8.07| 833|24L
D|0.397]0.407 |10.07]10.33| 28L

INCHES MILLIMETERS
DIM| MIN | MAX MIN | MAX
A 10.068]0.078 | 1.73 | 1.99
A1 ]10.002 [0.008 | 0.05 | 0.21
B 10.010 [0.015 |025 |0.38
C 10.004 |0.008 |0.09 |0.20
D SEE VARIATIONS
E 10.205]0.209 | 5.20 | 5.38
e 10.0236 BSC |0.65 BSC
H ]0.301 |0.311 | 765 7.90
L |0.025|0.037 | 0.63 | 0.95
a 0° 8° 0° 8°

1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO

EXCEED .15mm (006"

3. CONTROLLING DIMENSION: MILLIMETER

PROPRIETARY INFORMATION

/V /A X /v

PACKAGE OUTLINE, SSOP, 5.3X.65mm

APPROVAL

DOCUMENT CONTROL NO.

21-0056

REV

A

A

SSOP.EPS
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+15kV ESD 3.0V 5.5V
250kbps RS-232

HHHH HHHAH
N

TEEE FEHE ¢

D

%
o ) 1 | 0°-8°
T O » L A N
R S I B LJL%

Al

INCHES MILLIMETERS INCHES MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX |MIN | MAX | N [MS013

A 1009310104 | 2.35]|2.65 D [0.39810.413 [10.10 [10.50[16 | AA
A1]10.004 | 0012 |0.10 ]0.30 D 1044710463 111.35]11.7/5[18 | AB
B 10014 10.019]035]0.49 D 10,496 |0.512 [12.60]/13.00(20 | AC
C|10.009]0013]023]032 D [0.598(0.614 [15.20[15.60(24| AD
e 0.050 1.27 D 1069710713 117.70118.10 (28| AE
E10.291]0299|7.40]|7.60 \OTES.
H]0.394]0419]10.00]|10.69 1. D&E DO NOT INCLUDE MOLD FLASH
h10010 1003010251075 2. MOLD FLASH OR PROTRUSIONS NOT

L [o016 [00S0]040]127 3. LEADS 10 BE COPLANAR WITHIN

102mm (004"
4. CONTROLLING DIMENSION: MILLIMETER
S. MEETS JEDEC MS013-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS

AU piciiic FULY DUTLING SOIC 300 | L | 21-0042 A

120 SAN CABRICL DR SUNNYVALE CA 94086 FAX (4ogd 737 7194
o PROPRIETARY INFORNATION TITLE DOCUNENT CONTROL NUMBER REV

MAXIMN
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MAX3385E

+15kV ESD 3.0V 5.5V
250kbps RS-232

NOTES

<FIN-IPIRREH

0169-005100000000003-30-16000001000
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12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 1999 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products.



