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PART TEMP. RANGE PIN-PACKAGE

MAX1406CPE 0°C to +70°C 16 Plastic DIP
MAX1406CWE 0°C to +70°C 16 Wide SO
MAX1406CAE 0°C to +70°C 16 SSOP
MAX1406C/D 0°C to +70°C Dice*
MAX1406EPE -40°C to +85°C 16 Plastic DIP
MAX1406EWE -40°C to +85°C 16 Wide SO
MAX1406EAE -40°C to +85°C 16 SSOP

*Dice are specified at Ta = +25°C, DC parameters only.
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ABSOLUTE MAXIMUM RATINGS

-0.3Vto +7V
-0.3V to +14V
+0.3V to -14V

-0.3V to +6V
................... +30V

RouT.... -0.3V to (Vcc + 0.3V)
Short-Circuit Duration

Tour (one at a time)... Continuous

RouT (one at a time) ...Continuous

Continuous Power Dissipation (Ta = +70°C)
DIP (derate 10.53mW/°C above +70°C) .........cccccerurnnen. 842mwW
Wide SO (derate 20.00mW/°C above +70°C)
SSOP (derate 8.00mW/°C above +70°C) ..
Operating Temperature Ranges
MAX1406C_E
MAX1406E_E
Storage Temperature Range
Lead Temperature (soldering, 10sec) ...

...-40°C to +85°C

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 = +4.5V to +5.5V, Vpp = +10.8V to +13.2V, Vss = -10.8V t0 -13.2V, TA = TmIN to Tyax, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS

DC CHARACTERISTICS

Vee 45 55
Operating Voltage Range VbD 10.8 13.2 \

Vss -13.2 -10.8

Icc 230 1000
Supply Current IbD No load 185 500 HA

Iss 185 500
LOGIC
Input Logic Threshold Low VILT TN 0.8 \Y
Input Logic Threshold High VIHT TN 2.0 \Y
Input Leakage Current 0.01 1 HA
Output Voltage Low VOLR R_ouT; IsiNk = 3.2mA 0.4 \Y
Output Voltage High VOHR R_ouT; ISOURCE = 1mA Vcc - 0.6 Y
TRANSMITTER OUTPUTS

. Vpp = 7.0V, Vss = -7.0V, RL = 3kQ +5.
Output Voltage Swing \%
Vpp =12V, Vss =-12V, RL = 3kQ +9.5
Transmitter Output Resistance Vce = Vpp = Vss = 0V, VT_out = £2V 300 Q
EﬁrrZ;Zt Output Short-Circuit 435 460 mA
RECEIVER INPUTS
Operating Range " 2 =
RS-232 Input Threshold Low 0.75 \Y
RS-232 Input Threshold High 24 Y
RS-232 Input Hysteresis 0.65 Vv
2 MAXI
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +4.5V to +5.5V, Vpp = +10.8V to +13.2V, Vss = -10.8V to -13.2V, Ta = TMIN to TmAX, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
RECEIVER INPUTS (continued)
RS-232 Input Resistance 3 5 7 kQ
Ei(r:reei:?r Output Short-Circuit +10 mA
ESD CHARACTERISTICS
Human Body Model +15
ESD Protection IEC1000-4-2 (Contact Discharge) +8 kv
IEC1000-4-2 (Air-Gap Discharge) +15

TIMING CHARACTERISTICS

(Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Transmitter Output Propagation _ _ - -
Delay, Low to High tPLHT Vpp = 12V, Vss = -12V, RL = 3kQ, CL = 1000pF 4 us
Transmitter Output Propagation _ _ - _
Delay, High to Low tPLHT Vpp =12V, Vss = -12V R = 3kQ, CL = 1000pF 4 us
Transmitter Propagation Dela)
pag Y| skt | Vbb =12V, Vss = -12V R, = 3kQ, CL = 1000pF 04 | us
Skew, |tPLHT - tPHLT|
CL = 150pF to
Vpp = 12V, Vss = -12V, 2500pF 4 12 30
Transition Output Slew Rate SR RL = 3kQ to 7kQ, measured Vius
from +3V to -3V or -3V to +3v | CL = SO0pF to 8 12 30
1000pF
Receiver Output Propagation _ _
Delay, Low to High tPLHR | Vcc =5V, CL = 50pF 4.0 us
Receiver Output Propagation _ _
Delay, High to Low tPHLR | Vcc =5V, CL = 50pF 4.0 us
Receiver Propagation Delay ¢ Vee =5V, Gl = 500F 04 us
Skew, [tPLHR - tPHLR| SKR ce oL P ’
| S| e
Guaranteed Data Rate DR VCC__ 5V, Vop - 12v, kbps
Vss =-12V, R = 3kQ to 7kQ _
CL = 50pF to 230
1000pF

M AXIN 3
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(Vcc = +5.0V, Vpp = +12.0V, Vss = -12.0V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT (mA)

SLEW RATE (V/us)

SUPPLY CURRENT
vs. SUPPLY VOLTAGE

Ipp, 240kbps
e e |

IS ey

MAX1406 T0C-1

Iop, 120Kbps

Ipp, Zﬂkbps

1 TRAN
Icc | 2 TRAN

SMITTER AT DATA RAT
ITTERS AT DATA RAT

E -
E/16

3kQ + 2500pF LOAD

Iss, ZOkas

Iss, 120kbps

T
Iss, 240Kbps

——

——

—

10.8 114
SUPPLY VOLTAGE (V)

12,

0 126

SLEW RATE
vs. LOAD CAPACITANCE

132

MIAX1406 T0C-4

TN FALL

1 RISES
NN

N

1 TRANSMITTI

ER AT DATA RATE
2 TRANMITTERS AT DATA RATE/16
3kQ + CL LOAD

I/

0

1000

2000

3000 4000

LOAD CAPACITANCE (pF)

5000

SUPPLY CURRENT (mA)
o

125
=100
75
5.0
25

25
5.0
75

£-100

125

ANSMITTER OUTPUT VOLTAGE
o

SUPPLY CURRENT
vs. LOAD CAPACITANCE

Ipp, 240kbps
|

MIAX1406 T0C-2

L —
[——

T
—T | Ipp, 120kbps
|

et

I[J[)1 20ka5

o 3kQ + G|

1 TRANSMITTER AT DATA RATE
2 TRANMITTERS AT DATA RATE/16

L Iss, 20kbps
—
e
Iss, 240kbps
0 1000 2000 3000 4000 5000

LOAD CAPACITANCE (pF)

TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE

120kbps

WMAX1406 T0C-3

‘ 2‘40kbps’

-2 TRANMITTERS AT DATA RATE/16 ——

1 TRANSMITTER AT DATA RATE

34Q + C LOAD
\
240kbps
[ 120kbps
0 1000 2000 3000 4000 5000

LOAD CAPACITANCE (pF)

MAXIM




+ 15kV[] ESD[] [0 [0 [0 EMCL] [0 [1 230kbps

3-Tx/3-Rx RS-232 IC

gooo
oo ooo aoog
1 VbD 000000 (+10.8V0 +13.2V)
3,57 T10UT, T20UT,T30UT 000000000 (VppOVssO0OOOOODO)
2,4,6 R1IN, R2IN, R3IN oooooo
8 Vss 000000 (-10.8V0-13.2V)
9 GND 0000000000000000000000
10, 12, 14 T3IN, T2IN, T1IN 00000000000000000GNDOOVcOOOO0OD0000
11,13, 15 R30UT, R20UT, R10UT 000000(@GNDOVcOOOOD0O0O0)
16 Vce 000000 +4.5V0 +5.5V)
od0oD0ooOo0ooDoOOoOoooboooooooo
Dwif} GNDOOVeeOOODOOOO000
INPUT 1.8V
ov L -~ RS-2320000
e =

Vo

Vour ov

SIGNAL AL

+
GENERATOR I G

01 0000000O00000000000
o

RS-2320000000

gooooOooooceMosOOOooOoOoOO0O0O0+ 5vOo

+ 13.2VOEIA/TIA-23200000003Q 0O 7kQ 0

Oo0o00o0oooooooooboooboMAX1I4060 0
3kQ 0 1000pF0 00000000 230kbps0 000

gooooooooOoooboopcObO0OODOOOODOO

ooooooo

gooo0OO00o0o0ob0O0OMAXI40600000000
+15vO0dooooboooooobooooooooon

M AXIN

goboooboooRrs-232000cCcMosOOonOonOn
00000000000 O00OMAX1I4060 0 650mvO
g0oo0o000Oo0000Ob0000000O000D00OGND
OvecOOOOOOOooobooo

+ 15kvOESDO O

oobooobooooooobOooobooooooogd
goooobOoobOoobOoooOooboOoooDbOoo
O0D0oOESDOODOOOOODOOODODOOMAX1I406
gooooobooooooobooobooobooooo
goobooobooooboooobooobooboooooog
00000+ a5kv0ESDOOOOOOOOOOOOO
oobooobooooooobOooboboooboooood
goooesb00gogooonnOmMAX14o0o60000
goooooooooooooooo

ESDOOOOOOOOCOOOOCOOOOOOODOO
goooooooooooooouobooboooo
gobooooooooooooo

1) 0000000000000+ 15kv

2) EC1000-4-2(0 IEC801-2)0 000000000
O00oooO0o=* 8kv

3) EC1000-4-2(0 EC801-2)0 000000000
OoOo0ODOO0ODOoOOD0O% 15ky

ESDOODOODO

ESsDO0O0OO0OOO0OOCOOOO0OOOOOOOO0O000
gobobooooooooooooOooOoooboOoooog
gobooooooooOooooooOoobooooooo

90V EXVIN



MAX1406

+ 15kVv[] ESD[] [0 [0 [0 EMCL] [J [T 230kbps

3-Tx/3-Rx RS-232 IC

obooooood
D200000000000000002000000
goooooooOooOoooooOooooooooo
goooooboOOoOoOoooooobbOo0ooooo
goopooesbOO0OOO0OO0OOOao0opFOODOOOO
goobo0oooooobooOoooooooaskeOoOon
gbooooooooooooooo

IEC1000-4-2
IEC1000-4-20000000ESDOOOOOOODOO
gobobooooooOoooboOooboobobOooobooo
goboOoo00OMAX1I40600000000ESDOODO
O0o0ooooooleciooo4-20 00040000
0)yoooooooooooooooooooo

g0o0000000000000IEC1I000-4-2000
goOo0oO0oo0ooof0leCcioo0-4-200000000
Oooooooo@3)OIEC1I000-4-20ESDO OO

gooooocoooooocooobooboooooao
gboooooooooboooobooobooooooao
0000003bO0O+ 8kvOIEC1000-4-20 0040
ESDOO0O0OOOOODOOOODOOO0OO0

gboooooooooboooobooobooooooao
ocoooooooooooobooboooobooooOoDoboOooo
goooooooooboooooboo

oooobooo
goboooOoboooesbOobDOooOoOoOoOOoDOOOO
200pF0 00 000O00DO0O0DOOOO0OO0O00O00OO
gboooooooooobooooooboooboooon
gooooOboOoooooooooboboOoooooooon
O0bb000000RrRs232000000000000
cobobooooooobooooOooooboboooo
ooooooooobooo00ooooolEC1000-4-2
goyoooooooooooooo

Rc 1M Rp 1500Q

CHARGE-CURRENT
LIMIT RESISTOR

DISCHARGE
RESISTANCE

HIGH- L—»  DEVICE
VOLTAGE Cs —L— STORAGE UNDER
oC 100pF T~ CAPACITOR TEST
SOURCE

Rc 50M to 100M Rp 330Q

DISCHARGE
RESISTANCE

CHARGE-CURRENT
LIMIT RESISTOR

HIGH- L DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR TEST

a) a)
'y
100% | oy m mmmmmbee e b
Ip 100% PEAK-TO-PEAK RINGING 90% | - |
? 90% | ——— (NOT DRAWN TO SCALE)
AMPERES / £ \>g
36.8%
10% |+ ‘ 10% |—
0 »
0 W T\MEtDL—> tr=0.7ns to 1ns —p] 500 t
CURRENT WAVEFORM [ 05—
b) b)
02 OESDOOOOOOESD 03. [EC1000-4-2000ESDOODDOOOESDOO

gooooooo

MAXIMV




+ 15kV[] ESD[] [0 [0 [0 EMCL] [J [1 230kbps
3-Tx/3-Rx RS-232 IC

oooooooooo oooooo

MAX14060 000000000000000000

000000000000000000000300

00000000000000000000000000

000000000000000ESDODOOOOO § -
00000000000000000000 RIN L _F Ri0UT

e GOAD D ODOODOODOOOODODOODODOODODODO
gooooooooobobooooooobooooo
oooooooo

oobooobOooooooooooooo R2IN ——

TIoUT— £

° R20UT
e 0000000 AmmOOODOODOO Mw‘mm;fo- _ = o
e ESDODOIODDONDDODONONDODDODDO.ANF (3.89mm)

0000000000 VeeDVppD DOVssOOODO
000000000000000000000

oooboooooOoooooO0ooOoooOooao
Oo0o0boOGeNDOOVeecOOOoOooooo R3IN —

R30UT

T30UT ——
; T3IN

TRANSISTOR COUNT: 161
SUBSTRATE CONNECTED TO GND

MAXIMV 7

90V EXVIN



MAX1406

+ 15kVv[] ESD[] [0 [0 [0 EMCL] [J [T 230kbps
3-Tx/3-Rx RS-232 IC

ooooo
INCHES MILLIMETERS
|+ f —— =] DIM
MIN | MAX | MIN | MAX
—— E] —— A - 0.200 - 5.08
‘ D ‘ * AL [ 0015 | - 0.38 _
* A ’ \/_\3 A2 | 0125 | 0175 | 3.8 | 4.45
A A2 + A3 [ 0.055 | 0.080 | 1.40 | 2.08
+ \B ; ] B | 0016 | 0.022 | 041 | 056
; - BL | 0.045 | 0.065 | 1.14 | 165
A A C 0008 [ 0012 | 020 | 030
L a1 ! R b D1 | 0.005 | 0080 | 013 | 2.03
L il e 0°-15 y E | 0300 | 0325 | 7.62 | 8.26
c ol E1 | 0.240 | 0310 | 6.10 | 7.87
€ el || [—B1 . oA e | 0.100 . 2.54 -
| eA | 0.300 | - 7.62 -
eB ——= eB | - 0.400 - 10.16
‘ = D1 L | 0115 | 0150 | 2.92 | 381
e i e e e B e Bl e Bl . INCHES _ |MILLIMETERS
Plastic DIP  |PKG.|DIM |PINSFR TRons TV T max
PLASTIC P [ D[ 8 [0348 0390884 | 991
DUAL-IN-LINE P D 14 |0.735 | 0.765 | 18.67 | 19.43
P | D | 16 |0.745 | 0.765 | 18.92 | 19.43
PACKAGE P | D | 18 |0.885 | 0.015 | 22.48 | 23.24
— e —m— (0.300in.) P | D | 20 [1.015 [1.045 |25.78 | 26.54
N | D | 24 | 1.14 | 1.265 | 28.96 | 32.13
21-0043A
o INCHES MILLIMETERS
MIN | MAX | MIN_| MAX
- D A | 0093 | 0.104 | 235 | 2.65
+ Al [ 0.004 | 0012 | 010 | 0.30
( 0°-8° | B | 0014 | 0019 | 035 | 0.49
* A c [ 0009 | 0013 023 | 032
1 1 pnm E | 0201 | 0299 | 7.40 | 7.60
— | |- —||--PB * + * e 0.050 1.27
Al c L H | 0.394 | 0.419 | 10.00 | 10.65
L | 0016 [ 0050 | 0.40 | 1.27
HE H H HEEH 1
INCHES | MILLIMETERS
T . DIMIPINSIG N T MAX | MIN_| MAX
E H Wide SO D | 16 | 0.398 | 0.413 | 10.10 | 10.50
SMALL-OUTLINE D | 18 | 0.447]0.463|11.35 [ 11.75
| v PACKAGE D | 20 | 0.496|0.512 | 12.60 | 13.00
. D | 24 | 0598 | 0.614 | 15.20 | 15.60
(0.300in.) D | 28 | 0.697 |0.713 | 17.70 | 18.10
21-0042A
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