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MAX3386E PART TEMP. RANGE PIN-PACKAGE
v MAX3386ECUP 0°C to +70°C 20 TSSOP
Vi L MAX3386EEUP -40°C to +85°C 20 TSSOP
MAX3386E TSSOP
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PDA
3.0V +15kV ESD

RS-232

ABSOLUTE MAXIMUM RATINGS

.............................................................. -0.3V to +6V

-0.3Vto (Vcc + 0.3V)

......................................... -0.3Vto +7V

V=10 GND Lo +0.3Vto -7V

Vi 4| V=[(NOE 1) o, +13V

Input Voltages

T_IN, SHDN t0 GND .......oocooiiiiiiiiiiii, -0.3V to +6V

RUINTO GND .o, +25V
Output Voltages

T_OUT 10 GND ..ottt +13.2V

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

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

20-Pin TSSOP (derate 7.0mW/°C above +70°C) ....... 559mwW
Operating Temperature Ranges

MAXB386ECUP ..o

MAX3386EEUP ..........
Junction Temperature
Storage Temperature Range .............ccocevevnennn,
Lead Temperature (soldering, 10sec)

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

(Vce = 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
DC CHARACTERISTICS (Vcc = +3.3V or +5V, Ta = +25°C)
Shutdown Supply Current SHDN = GND, all inputs at Vcc or GND 1 10 pA
Supply Current SHDN = Vcc, no load 0.3 1 mA
LOGIC INPUTS
) - VL =3.3Vorb5.0V 0.8
Input Logic Threshold Low T_IN, SHDN V
VL =25V 0.6
VL =5.0V 2.4
) . — VL =3.3V 2.0
Input Logic Threshold High T_IN, SHDN \
VL =25V 1.4
VL =1.8V 0.9
Transmitter Input Hysteresis 0.5 \
Input Leakage Current T_IN, SHDN +0.01 +1 pA

RECEIVER OUTPUTS

Output Leakage Currents

R_OUT, receivers disabled

+0.05 +10 pA

Output Voltage Low loyt = 1.6mA 4 V
. _ VL - VL -
Output Voltage High louT =-1TmA 06 01 \
RECEIVER INPUTS
Input Voltage Range -25 +25 Y
VL =5.0V 0.8 1.2
Input Threshold Low Ta =+25°C \
VL =25V or3.3V 0.6 1.5
. VL =5.0V 1.8 24
Input Threshold High Ta = +25°C Vv
VL =25Vor3.3V 15 2.4
Input Hysteresis 0.5 \
Input Resistance Ta = +25°C 3 5 7 kQ

MAXIMN




PDA
3.0V +15kV ESD RS-232

DC ELECTRICAL CHARACTERISTICS (continued)

(Vcec = VL = +3.0V to +5.5V; C1-C4 = 0.1yF, tested at +3.3V +10%; C1 = 0.047puF, 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

TRANSMITTER OUTPUTS

J98EEXVIN

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 our=0 +60 mA
VT _out = =12V, transmitters disabled;

Output Leakage Current Voe = 0 or 3.0V 1o 5.5V +25 WA

ESD PROTECTION

o Human Body Model +

R_IN, T_OUT - -

ESD Protection IEC 1000-4-2 Air-Gap Discharge method +15 kV
IEC 1000-4-2 Contact Discharge method +8

TIMING CHARACTERISTICS

(Vce = VL = 43V 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 Vcc = VL = +3.3V, 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
Receiver Output Enable Time 200 ns
Receiver Output Disable Time 200 ns
Time to Exit Shutdown |VT_out| > 3.7V 100 ys
Transmitter Skew |tPHL - tPLH | (Note 2) 100 ns
Receiver Skew |tPHL - tPLH | 50 ns
Vce = 3.3V, CL = 150pF to 6 30
o Ta = +25°C, 1000pF
graatr;smon Region Slew RL = 3KQ to 7kQ, Vius
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 crosspoint.

MAXIMN 3




MAX3386E

PDA

3.0V +15kV ESD

RS-232

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

OUTPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)
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75
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DATA RATE = 250kbps
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MAX3386E toc 01

0

1000

2000

3000 4000
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RS-232

1 Cl1+

2 V+ +5.5V
3 C1-

4 C2+

5 C2-

6 V- -5.5Vv
7 T1IN

8 T2IN TTL/CMOS

9 T3IN

10 R20UT

P R TOUT TTL/CMOS 0 V_
12 VL CMOS
13 R2IN

14 R1IN RS-232

15 T30UT

16 T20UT RS-232

17 T10UT

18 GND

19 Vce +3.0V +5.5V

20 SHDN 0= 1=

MAXIMN

J98EEXVIN



MAX3386E

PDA
3.0V +15kV ESD RS-232

RS-232
MAX3386E
MAX3386E +3.0V +5.5V Ve 12V
+5.5V( ) -5.5V(
) GND V|
5.5V RS-232
5.5V RS-232 CMOS
V+ V-
(C1 C2) MAX3386E
(C3 C4)
RS-232
CMOS
+5.0V EIA/TIA-232 MAX3386E (SHDN
) 1A
MAX3386E 3kQ
1000pF 250kbps V+ Vce V-
LapLink™ PC
( )
100ps(typ) ( 2)
1 SHDN VCC
«C )
1.
SO | TRANSMITTER | RECEIVER | CHARGE
— OUTPUTS OUTPUTS PUMP
MATRSENENT | som High-Z High-Z Inactive
oD H Active Active Active
Y
1/0 CHIP
POWER SUPPLY Vi
MAam
- MAX3386E S —
B > \ S S e S
. T |
CHIP > 50 /div
WITH
UART
CPU [ °<
L < / Ve =33V i
_C1-C4=0.1uF
T T sl
1. PMU 2.

LapLink Traveling Software
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3.0V *15kVv ESD RS-232
Vi
R
0 Vcc RS-232 i fo
MAX3386E a_
CHARGE-CURRENT DISCHARGE
VOH LIMIT RESISTOR RESISTANCE
Vo)
HIGH- DEVICE
VOLTAGE Cs STORAGE UNDER
0c 100pF CAPACITOR TEST
SOURCE o
(1.8v V. Vco) PDA/
+15kV ESD
3a. ESD
(ESD)
ESD
MAX3386E
+15kV ESD Ip 100% Ir PEAK-TO-PEAK RINGING
90% | — (NOT DRAWN TOQ SCALE)
ESD
ESD AMPERES
ESD 36.8%
E
RS-232 10“/5 -
0 L TIME —»
ESD - — o ——>
CURRENT WAVEFORM
3b.
1) +15KkV
2) IEC1000-4-2 +8KV IEC1000-4-2
3) IEC1000-4-2 +15kV IEC1000-4-2 ESD
IC
ESD MAX3386E ESD
ESD IEC1000-4-2 a( )
IEC1000-4-2
IEC1000-4-2
IEC1000-4-2 ESD
3a 3b
ESD
4a IEC 1000-4-2
1.5kQ ESD
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Re Rp
50M to 100M 330Q
p —
CHARGE-CURRENT DISCHARGE
LIMIT RESISTOR RESISTANCE Ci1 C4
HIGH- »  DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR TEST 3.3V 0.1pF
SOURCE
2 2
- ( 2 )
4a. |IEC 1000-4-2 ESD
Cil C2 C3 c4
(C1
I A ) c1
A R R DI CcC2 C3 C4a
90% | - A
£ 074
(ESR)
V+ V-
10% = 0.1pF Vee
tR =0.7ns to Tns —| [— T
< 30ns > C1
«—— 60ns ——p Vce
IC
4b. |IEC 1000-4-2 ESD
2.7V
2.
+2.7V
Vce C1 C2,C3,C4 EIA/TIA-562 +3.7V
V) (HF) (HF)
3.0t03.6 0.1 0.1
451055 0.047 0.33 2 2
3.0t05.5 0.22 1 > RS-232
(
) 3kQ 2500pF
ESD
200pF V-
3V
RS-232
I/0
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PDA

3.0V +15kV ESD RS-232
MAX3386E RS-232
iSOV Vee
+
S o.mFé
6 120kbps —
7 250kbps . Vee
1
6 L1 mmam V[ 1,
c1
1000pF RS-232 120kbps T | maxsseer T
7 1000pF RS-232 =
,_— CZ+ V_
0 = Lo
1 250kbpS C2- :E-
L TN T_out|
3V 5V — »
MAX3386E ACT HCT CMOS 5V
R_OUT i R_IN
- * -
Vi %k —— 1000pF
Voo SHDN = =
GND =
PDA/ 1
MAX3386E PDA
2 2
5.
PC UART
IR 1 svidiv
RI PDA
e 5V/div
RI LI S
+6V :
RS-232 R10UT | svidiv
PC UARTRI
UART .
2us/div
PDA PC RS-232
6. (120kbps)
PDA
(Vo)
1 Vi
(Li+) +2.7V
+4V Vi
1.8V 1.8V A
(
MAX3386E )

MAXIN

1.8V
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TIN |

THOUT

R10UT

2us/div

5V/div

5V/div

: 5V/div

(250kpbs)

TRANSISTOR COUNT: 1267
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3.0V +15kV ESD

PDA
RS-232

100 5 COMMON _DIMENSIONS
I— ! 100 X % [MILLIMETERS INCHES
% MIN. MAX. MIN. MAX.
SN Al — 110 043
] ” ” ” ” ” ” ” ” Al 005 015 | 002 | .006
\& A 085 | 095 | .033 | .037
[ H ] b[ 019 30 | .007 [ 012
bl 0.9 25 007 .010
100 Y c| 0090 020 0035 | .008
3 [l 0090 | 0135 | 0035 | .0053
D [SEE_VARIATIONS [SEE VARIATIONS
E] 430 [ 450 | 160 [ .177
| e[ 065 BSC 026 BSC
_ ) Hl 625 | 650 | 246 | 256
S A L] 050 [ 070 | 020 | 028
N[SEE_VARIATIONS [SEE_VARIATIONS
N Y| 28 [ 315 112 124
I0P VIEW TTOM VIEW el 0° | 8° Q° 8
JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
cal A [ MIN. MAX. MIN. MAX.
fe AB 12 290 | 510 | 193 | 201
. Y \ ¢ AC 16 4.90 510 | 193 [ 201
ﬂ;jgjmjm’d]:D:D:Eé i (= S AC-EP |16 [D | 290 [ 510 | 193 | 201
= X | 285 | 315 | 12 124
! AD 200D | 640 | 660 | 252 | 260
'\ SEATING see—~"  b— ¢ AD-FP [20|D | 640 | 660 | 252 | .260
D PLANE DETAIL *A X 4.00 4.34 157 171
AE 24 770 | 7.90 | .303 | .31l
SIDE VIEW ND VIEW AF 28 560 | 980 | .378 | .386
AF—EP 960 | 980 | .378 | .386
. X | 535 | 565 [ 211 222
%&5 T bl
J_ PARTING - VITH PLATIMG\/V\
7 a LEAD TIP DETAIL
% L. peran ).
© BASE METAL —1
NDTES: »,
I. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J K I /VI
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 1S mm PER SIDE. e Al
3. CONTROLLING DIMENSION: MILLIMETER. e
4. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.
S. DIMENSIONS X AND Y APPLY TO EXPOSED PAD (EP> VERSIONS ONLY. PACKAGE OUTLINE, TSSOP, 4.40nn BODY, 065rm PITCH
6. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002°. APPROVAL ““‘"‘""2’1“'3"0‘;: *‘(‘; 1/
- 1

MAXIMN
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NOTES
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