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PART TEMP. RANGE PIN-PACKAGE

MAX394CPP 0°C to +70°C 20 Plastic DIP
MAX394CWP 0°C to +70°C 20 Wide SO
MAX394C/D 0°C to +70°C Dice*
MAX394EPP -40°C to +85°C 20 Plastic DIP
MAX394EWP -40°C to +85°C 20 Wide SO
MAX394MJP -55°C to +125°C 20 CERDIP**
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TOP VIEW
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[13] com3
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[11] N3

DIP/SO

SWITCHES ARE SHOWN WITH LOGIC "0" INPUT
N.C.=NOT INTERNALLY CONNECTED

* Contact factory for dice specifications.
** Contact factory for availability.

goooog

INPUTS QUTPUTS

—

Vi

Va2

0sC
IN

V3

FLYING CAPACITOR
LEVEL TRANSLATOR
(2-CHANNEL)

MAXIN

Maxim Integrated Products 1

P6EXVIN



MAX394

ooooooonnnSsPDT
cmMoso oo

ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to GND

COM_, NO_, NC_, IN_ (Note 1)....

-0.3Vto +17V
..+0.3Vto -17V
-0.3Vto +17V

(V- - 2V) to (V+ + 2V)

or 30mA, whichever occurs first

Continuous Current, Any Pin
Peak Current, Any Pin

(pulsed at 1ms, 10% duty cycle max) ..........

Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 10.53mW/°C above+70°C) ........... 842mwW

Narrow SO (derate 8.70mW/°C above +70°C) ............ 696mwW

CERDIP (derate 10.00mW/°C above +70°C)............... 800mwW
Operating Temperature Ranges

MAX394C_P 0°C to +70°C

...-40°C to +85°C
.-55°C to +125°C
.-65°C to +150°C

MAX394E_P.

MAX394MJP ..........
Storage Temperature Range ..
Lead Temperature (soldering, 10sec)....

Note 1: Signals on NC, NO, COM, or IN exceeding V+ or V- are clamped by internal diodes. Limit forward diode current to

maximum current rating.

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—Dual Supplies
(V+ =5V £10%, V- = -5V £10%, GND =0V, VINH = 2.4V, VINL = 0.8V, Ta = TMmIN to TMAX, unless otherwise noted.)

TEMP. MIN TYP MAX
PARAMETER SYMBOL CONDITIONS RANGE (Note 2) UNITS
SWITCH
Vcowm,
Analog Signal Range VNO, (Note 3) V- V+ \
VNC
V+=45V,V-=-45V, | Tp = CE 20 35
‘ VNC or VNO = £3.5V, | +25°C M 20 30
On-Resistance RonN Icom = 10mA, Q
VINH = 2.4V, Ta=TMIN C.E.M 25
VINL = 0.8V to TmAx
— Ta=
On-Resistance Match Between VNc °r_VNO = *3V, +25°C CEM 05 2
RoN Icom = 10mA, — Q
Channels (Note 4) Vi =5V Ve = -5V Ta=TMmIN CEM 4
’ to TmMAX T
_ Ta=
On-Resistance Flatness VN(.: or VNO__ 3V, OV, | o5ec CEM 4
RFLAT(ON) | -3V; Icom = 10mA, — Q
(Note 4) VH=5V:V-=-5v | TAZTMING ¢ gy 6
’ to TMAX T
Ta = C E -0.2 -0.01 0.2
INC(OFF) | Vcom = +4.5V, +25°C M 0.1 -0.01 0.1
NC or NO Off Leakage Current - . . .
N 5 or VNC or VNO = 4.5V, nA
(Note 5) INO(OFF) | V+=5.5V,V-=-55V | TA=Tmin| C.E 25 2.5
toTMAX | M -20 20
Ta = C E -0.4 -0.04 0.4
COM Leakage Current ICOM(ON) Veom = 14'5\/’ +25°C M 0.2 -0.04 0.2
VNC or VNO = 4.5V, nA
(Note 5) V+ =55V, V-=-55v | TA=Tmin| G E -5.0 5.0
to TMAX M -20 20
2 MAXI
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ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)
(V+ =5V £10%, V- = -5V +10%, GND =0V, VINH = 2.4V, VINL = 0.8V, Ta = TMmIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN (N-(I)-IEPZ) MAX UNITS

DIGITAL LOGIC INPUT
Input Current with Input

Voltage High lINH ViN = 2.4V, all others = 0.8V -1.0 0.005 1.0 HA
Ulggg(;u&?t with Input IINL Vin = 0.8V, all others = 2.4V -1.0 0.005 1.0 HA
Logic High Input Voltage| VA _H Ta = TMIN to TmAX 24 \
Logic Low Input Voltage Va L Ta = TMIN to TMAX 08 v
DYNAMIC
f _ . Ta=+25°C 82 130
Turn-On Time toN Vcom = 3V, Figure 2 A= Tum 19 T — ns
Turn-Off Time toFF Vcowm = 3V, Figure 2 Ta=+257C 57 75 ns
Ta = TMIN to TMAX 100
Break-Before-Make - Figure 5 Ta= +25°C 5 10 -

Time Delay (Note 3)

Charge Injection CL =1.0nF, VGen = 0V,

(Note 3) VCTE | Rgen = 0Q, Figure 6 Ta=+25°C 5 10 pC
) RL = 50Q, C| = 5pF, e

Off Isolation (Note 6) Viso f = 1MHz, Figure 3 Ta = +25°C 66 dBm

RL =50Q, CL = 5pF, _ o

Crosstalk (Note 7) Ver f = 1MHz, Figure 8 Ta = +25°C 88 dBm

Off Capacitance CoFF f = 1MHz, Figure 3 Ta = +25°C 12 pF

COM Off Capacitance |Ccom(©Fr)| f=1MHz, Figure 3 Ta = +25°C 12 pF

Channel On Capacitance |Ccom(oN)| f=1MHz, Figure 4 Ta = +25°C 39 pF

SUPPLY

Power-Supply Range +2.4 +8 \Y

Positive Supply Current 1+ All channels on or off, -1.0 0.06 1.0 HA

V+ =5.5V, V- =-5,5V, VN = OV or V+

Negative Supply All channels on or off,

Current V+ = 5.5V, V- = -5.5V, Vi = OV or V+ 10001 10 WA

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—Single +5V Supply

(V+ =5V £10%, V- =0V, GND = 0V, VI|NH = 2.4V, VINL = 0.8V, TAa = TMIN to TmAX, unless otherwise noted.)

TEMP. MIN TYP MAX
PARAMETER SYMBOL CONDITIONS RANGE (Note 2) UNITS
SWITCH
Vcowm,
Analog Signal Range VNO, (Note 3) ov V+ Y
VNC
= - = C.E 25 65
V+ =5.0V, \/_ ov, Ta = 425°C
VNC or VNO = 3.5V, M 60
On-Resistance Ron Icom = 1.0mA, Q
VINH = 2.4V, Ta=TmIN
VINL = 0.8V to TMAX C.EM 5
= TA=+25°C| C,E,M 0.5 2
On-Resistance Match Ve °r_VNO 3V,
Between Channels (Note 4) ARoN | lcom = 1.0mA, Q
V+ =5V Ta=TMIN C.E.M 4
to TmMAX
- Ta=+25°C| C,E, M 6
On-Resistance Flatness VN_C OrVNE) 3V, 2.V,
(Note 4) RFLAT(ON)| 1V;Icom = 1.0mA; Q
V+ =5V: V- = 0V Ta=TMIN
, C E,M 8
to TmMAX
Th = 425°C CE -0.2 -0.01 0.2
= A=
NC or NO Off Leakage INC(OFF) | Voom =0V, M 01 00l 01
Current (Note 8) or VNC or VNo = 4.5V, C,E 25 25 nA
INO(OFF) | V+=5.5V, V- =0V TA=TMIN , -2. .
to TMAX M -20 20
Th = 425°C CE -0.4 -0.04 0.4
= A=
COM Leakage Current Veom 4'5\£ M -0.2 -0.04 0.2
Note 8) Icom(oN) | Vnc or VNo = 4.5V, — nA
( Ve = 5.5V, V- = OV Ta=Tmin | G E 5.0 5.0
to TMAX M -20 20
DIGITAL LOGIC INPUT
Input Current with Input _ _ }
Voltage High lINH VIN = 2.4V, all others = 0.8V 1.0 0.005 1.0 HA
Input Current with Input _ _ ~
Voltage Low IINL VIN = 0.8V, all others = 2.4V 1.0 0.005 1.0 HA
4 MNAXI
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ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)
(V+ = +5V £10%, V- = 0V, GND = 0V, VINH = 2.4V, VINL = 0.8V, Ta = TMIN to TMAX, unless otherwise noted.)

MIN TYP MAX

PARAMETER SYMBOL CONDITIONS UNITS
(Note 2)
DYNAMIC
Turn-On Time (Note 3) t V =3V, Figure 2 TA=+25°C 160 250 ns
ON com =3V, Fig TA = TMIN to TmMAX 300
Turn-Off Time (Note 3) t V 3V, Figure 2 TA=+25°C €0 125 ns
- FF M =3V,
© co 9 Ta = TMIN to TMAX 175
Break-Before-Make Time o
Delay (Note 3) to Ta=+25°C 5 20 ns
Charge Injection CL=1.0nF, VGen = 0V, _ o
(Note 3) VCTE | Raen = 00 Ta=+25°C 3 5 pC
SUPPLY
Power-Supply Range V+ 2.4 16 \Y
. All channels on or off, ViN = OV or V+,
Positive Supply Current I+ V+ = 5.5V, V- = OV -1.0 0.01 1.0 HA
Negative Supply Current I- All.channels on or off, Vin = OV or V+, 10 001 1.0 HA

V+ =55V, V-=0V

ELECTRICAL CHARACTERISTICS—Single +3.3V Supply
(V+=3.0Vto 3.6V, GND =0V, VINH = 2.4V, VINL = 0.8V, TA = TMIN to TmAX, unless otherwise noted.)

TEMP. MIN TYP MAX
PARAMETER SYMBOL CONDITIONS RANGE (Note 2) UNITS
SWITCH
Vcowm,
Analog Signal Range VNO, (Note 3) 0 V+ \Y
VNC
= = C,E 75 185
V+ =3V, V- =0V, TA= +25°C
VNC or VNO = 1.5V, M 175
On-Resistance RonN Icom = 1.0mA, Q
VINH = 2.4V, TA=TMIN
VINL = 0.8V to TMAX CEM 250
Ta = 495°C CE -0.2 -0.01 0.2
= A=
NC or NO Off Leakage INC(OFF) | Vcom =0V, - M 01 001 01
Current (Note 8) or VNC or Vo = 3V, C.E 25 25 nA
INO(OFF) | V+=3.6V, V-=0V TA=TMIN ) 2. .
to TMAX M -5.0 5.0
T +95°C CE -0.4 -0.04 0.4
= A=
COM Leakage Current Veom =3V, M 02 004 02
Note 8) Icom©N) | VNc or VNo = 3V, nA
( Ve = 3.6V, V- = OV Ta=Tmn | G E -5.0 5.0
to TMAX M -20.0 20.0

MAXIMN 5
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ELECTRICAL CHARACTERISTICS—Single +3.3V Supply (continued)
(V+=3.0Vto 3.6V, GND =0V, VINH = 2.4V, VINL = 0.8V, TA = TMIN to TmAX, unless otherwise noted.)

MAX394

PARAMETER SYMBOL CONDITIONS MIN TYp MAX UNITS
(Note 2)
DIGITAL LOGIC INPUT
Input Current with Input _ _
Voltage High lINH VIN = 2.4V, all others = 0.8V 1.0 0.005 1.0 HA
Input Current with Input _ _
Voltage Low lINL ViN = 0.8V, all others = 2.4V 1.0 0.005 1.0 HA
DYNAMIC
Turn-On Time (Note 3) toN Vcom = 1.5V, Figure 2 | Ta = +25°C 400 ns
Turn-Off Time (Note 3) toFF Vcom = 1.5V, Figure 2 | Ta = +25°C 150 ns
Break-Before-Make Delay . _ o
(Note 3) tD Figure 5 Ta =+25°C 5 20 ns
L CL =1.0nF, VGen = 0V, _ o
Charge Injection (Note 3) VCTE RGEN = 00, Figure 6 Ta=+25°C 1 5 pC
SUPPLY
Power-Supply Range V+ 2.7 16 Y
" All channels on or off, ViN = OV or V+,
Positive Supply Current I+ Ve = 3.6V, V- = OV -1.0 0.01 1.0 HA
. All channels on or off, ViN = OV or V+,
Negative Supply Current I- Ve = 3.6V, V- = OV -1.0 -0.01 1.0 HA

Note 2:  The algebraic convention, where the most negative value is a minimum and the most positive value a maximum, is used in
this data sheet.

Note 3:  Guaranteed by design.

Note 4:  ARoN = ARon(max) - ARon(min). On-resistance match between channels and flatness are guaranteed only with
specified voltages. Flatness is defined as the difference between the maximum and minimum value of on-resistance as
measured over the specified analog signal range.

Note 5: Leakage parameters are 100% tested at maximum rated hot temperature and guaranteed by correlation at room temperature.

Note 6:  See Figure 6. Off isolation = 20log10 Vcom/VNc or VNo, VcoMm = output, VNC or NO = input to off switch.

Note 7:  Between any two switches. See Figure 3.

Note 8: Leakage testing at single supply is guaranteed by testing with dual supplies.

6 MAXIMN
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(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom

(DUAL SUPPLIES)
35
30
AEEZN
25 V=3V V==V T
o 20 ‘
£ 15 — V\
V4 =5V, V- = -5V
TN
10 afl
V4 =8V, V- = -8V
5
0
8 6 -4 2 0 2 4 6 8
Veom (V)
ON-RESISTANCE vs. Vcom
OVER TEMPERATURE (SINGLE SUPPLY)
50 -
&:5\\// +125°C
40
/ +85°C
+25°C
= 30
c
: U
20
10
0
0 1 2 3 4 5
Veom (V)

MAXIMN

MAX394-01

MAXG94-04

100
90
80
70
60
50
)
30
20

Ron (Q)

1000

100

0.1

OFF LEAKAGE (pA)

0.01

0.001

0.0001

ON-RESISTANCE vs. Vgom
(SINGLE SUPPLY)

\ V+ =3V,
L\

,V-=0V—]

RN

N
V4 = 5V, V- = OV

0 1 2 3 4 5 6

Veom (V)
OFF LEAKAGE CURRENT
vs. TEMPERATURE
V+ L 5.5\)
V- =55V

Vg or Vo = +4.5V

lcowo? é

NAX394-02

AY
A

4

\

.

Al

2™ Inc(oFF) or INo(oFF)

A

-,
e

\

MAX394-05

<75 -50 25 0 25 50 75 100 125

TEMPERATURE (

°C)

50

40

30

Ron (Q)

20

1000

100

o i
= - >

OFF LEAKAGE (pA)

o
2

0.001

0.0001

ON-RESISTANCE vs. Vcom
OVER TEMPERATURE (DUAL SUPPLIES)

Il
V+=+5V
V-=-5V

+125°C

L~
L~

+85°C

ALY

+25°C

5 -4 -3 -2-10 1 2 3 45

Veom (V)

ON LEAKAGE CURRENT

vs. TEMPERATURE

1 1
V+ =55V
| V- =-55V.

Vgom = 4.5V

Icom

ON) /

]

2171 Inc (oFF)

or Ino(on) ]|

NAX394-03

NAX394-06

<75 -50 25 0 25 50 75 100 125

TEMPERATURE (°C)

P6EXVIN



MAX394

ooooooonnnSsPDT
cmMoso oo

gogoobmoog

(Ta = +25°C, unless otherwise noted).
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com1 com4
NC1
V- NC4 g 128"
GND V+ (3.25mm)
NC2 NC3
com2 coM3

0.100"
(2.54mm)

SUBSTRATE IS CONNECTED TO V+
TRANSISTOR COUNT: 137

ooooo
INCHES MILLIMETERS
|- ——»] DIM

MIN | MAX | MIN_ | MAX

D [——— E] — A - 0.200 - 5.08

‘ l * Al | 0.015 0.38 -

* i ’ \A3 A2 | 0125 | 0175 | 3.18 | 445
A A2 + A3 | 0.055 | 0080 | 1.40 | 2.03
+ ¥ i . B | 0016 | 0022 | 0.41 | 056
i \ Bl | 0.045 | 0065 | 1.14 | 165

i * C | 0008 | 0012 | 020 | 030
L a1 i o " D1 | 0005 | 0080 | 013 | 2.03
V \ | 0°-15 " E | 0300 | 0325 | 7.62 8.26
|| C—m E1 | 0.240 | 0.310 | 6.10 | 7.87

€ la—B1 < eA » e | 0.100 2.54 -

B | | eA | 0.300 7.62 -

eB ———| eB | - [ 0400 - 10.16

+‘ = D1 L | 0115 | 0150 | 292 | 381
I A W | . INCHES _ |MILLIMETERS
Plastic DIP DIM [PINSFGIN"TMAX | MIN | MAX

PLASTIC D | 8 [0.348[0.390 | 8.84 | 9.91
DUALAIN-LINE e e e Tiaes [ 1049
PACKAGE D | 18 |0.885 | 0.915 | 22.48 | 23.24
= = = (0.300in.) D | 20 [1.015 | 1.045 | 25.78 | 26.54
D | 24 | 1.14 |1.265 |28.96 | 32.13
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are

implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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