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PART TEMP. RANGE PIN-PACKAGE

MAX381CPE 0°C to +70°C 16 Plastic DIP
MAX381CSE 0°Cto +70°C 16 Narrow SO
MAX381C/D 0°C to +70°C Dice*
MAX381EPE -40°C to +85°C 16 Plastic DIP
MAX381ESE -40°C to +85°C 16 Narrow SO
MAX381EJE -40°C to +85°C 16 CERDIP**
MAX381MJE -55°C to +125°C 16 CERDIP**

Ordering Information continued on last page.
* Dice are tested at T, = +25°C only.
** Contact factory for package availability.
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ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to GND

-0.3Vto +17V
...+0.3V to -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) ..........

Note 1:
maximum current rating.

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

MAX38_C_E 0°C to +70°C

MAX38_E_E .... ...-40°C to +85°C

MAX38_MJE ....... .-55°C to +125°C

Storage Temperature Range .. .-65°C to +150°C

Lead Temperature (soldering, 10sec)

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

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 = 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) V- V+ \Y
VNC
V+ =45V, V-=-4.5V,| Tp = C E 20 35
. VNC or VNO = £3.5V, +25°C M 20 30
On-Resistance RoN lcom = -10mA, Q
VINH = 2.4V, TA=TmIN C.E.M 45
VINL = 0.8V to TMAX
_ Ta=
On-Resistance Match Between VNe OF_VNO = #3V, +25°C CEM 05 2
RoN Icom = -10mA, Q
Channels (Note 4) V4 = 5V V- = .5V Ta=TMmIN CEM 4
' to TMAX T
_ Ta=
On-Resistance Flatness VN(? or VNO__ 3V, ov, +25°C CEM 4
RFLAT(ON) | -3V; Icom = -10mA, — Q
(Note 4) VH=BViV-=-5v | TAZTMING ¢ gy 6
' to TMAX T
Ta= C,E -0.2 -0.01 0.2
NC or NO Off Leakage Current | 'NC(OFF) | VCOM = £4.5V, +25°C M 0.1 -0.01 0.1
Note 5 or VNC or VNO = +4.5V, nA
(Note 5) INO(OFF) | V+=55V,V-=-55v | TA=Tmin| C.E 25 25
to TMAX | M -5.0 5.0
Ta= C,E -0.2 -0.01 0.2
COM Off Leakage Current ICOM(OFF) Veom = +4.5V, +25°C M 01 -001 0.1
VNC or VNO = +4.5V, nA
(Note 5) V+ =55V V.= 58y | TA=Tmin| G E 25 25
to TMAX | M -5.0 5.0
Ta= C,E -0.4 -0.04 0.4
COM On 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 C,E -5.0 5.0
to TMAX M -20.0 20.0
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 = TMIN to TmAX, unless otherwise noted.)

SBEXVIN/ESEXVIN/IBEXVIN

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 IINL VIN = 0.8V, all others = 2.4V 1.0 0.005 1.0 HA
Logic High Input Voltage|  VaH TA = TMIN to TMAX 2.4 \
Logic Low Input Voltage VAL TA = TMIN to TMAX 0.8 \
DYNAMIC
Turn-On Time t V =3V, Figure 2 Ta = +25°C 100 175 ns
ON com =3V, Fig Ta = TMIN to TMAX 225
Turn-Off Time t V =3V, Figure 2 TA=+25°C €0 100 ns
OFF com =3V, Fig TA = T 10 Thax 150

Break-Before-Make . — °
Time Delay (Note 3) tb MAX383 only, Figure 3 Ta =+25°C 10 20 ns
Charge Injection CL = 1.0nF, VGen = 0V, _ o
(Note 3) VCTE | Reen = 0Q, Figure 4 Ta=+25°C 2 5 pC

) RL = 100Q, C|_ = 5pF, _ o
Off Isolation (Note 6) Viso f = 1MHz, Figure 5 Ta = +25°C 72 dB

RL = 50Q, CL = 5pF, _ o
Crosstalk (Note 7) Ver f = 1MHz, Figure 6 Ta = +25°C 90 dB
Off Capacitance COFF f = 1MHz, Figure 7 Ta =+25°C 12 pF
COM Off Capacitance |Ccom(Fr)| f=1MHz, Figure 7 Ta =+25°C 12 pF
Channel On Capacitance |Ccom(oN)| f=1MHz, Figure 8 Ta =+25°C 39 pF
SUPPLY
Power-Supply Range +3 +8 \
- All channels on or off,

Positive Supply Current I+ V+ = 5.5V, V- = 5.5V, Vi = OV or V+ -1.0 0.06 1.0 HA
Negative Supply } All channels on or off, : }
Current ! V+ =5.5V, V- =-55V, VN =0V or V+ 10 0.01 10 WA

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 4. Off isolation = 20log10 Vcom/VNc or VNo, Vcom = output, VNC or NO = input to off switch.

Note 7:  Between any two switches. See Figure 5.

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

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—Single +5V Supply

(V+ = +5V £10%, V- = 0V, 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) ov V+ \Y
VNC
= = C,E 25 65
V+=5.0V,V-=0V, Ta=+25°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 CEM 7
= Ta=+25°C| C,E,M 0.5 2
On-Resistance Match VNC or VNO = 3V,
ARON Icom = 1.0mA, o
Between Channels (Note 4) Vi = 5V Ta=TMIN
t0 TmAx C,E,M 4
- Ta=+25°C| C,E, M 6
On-Resistance Flatness VN,C °rVN9 3V, ?V’
(Note 4) RFLAT(ON) | 1V; Icom = 1.0mA; - Q
V+ =5V; V- =0V TA=TMIN CEM 8
to TmMAX T
Tazsomc CE 0.2  -0.01 0.2
NC or NO Off Leakage INC(OFF) | Vcom =0V, AT M 01 -00L 01
Current (Note 8) or | VNCOrVno =4.5V, C.E 25 25 A
INO(OFF) | V+=5.5V, V- =0V TA=TMIN ) 2. .
to TMAX M -5.0 5.0
Tazsomc CE 0.2  -0.01 0.2
COM Off Leakage Current Veom = 4.5V, AT M 01 001 01
Icom(oFF) | VNC or VNO = 0V, nA
(Note 8) (OFF) E 2 2
V+ =55V, V- = 0V Ta=Tmn | © 2.5 5
to TMAX M -5.0 5.0
Ta = 495°C CE -0.4 -0.04 0.4
COM On Leakage Current Veom = 4.5V, AT M 02 004 02
Icom(ON) | VNC or VNO = 4.5V, nA
(Note 8) (ON) E
V+ =55V, V-=0V Ta=Tmin | © -5.0 5.0
to TMAX M -20.0 20.0
DIGITAL LOGIC INPUT
Input Current with Input _ _ )
Voltage High lINH VIN = 2.4V, all others = 0.8V 1.0  0.005 1.0 PA
Input Current with Input _ _
Voltage Low IINL ViN = 0.8V, all others = 2.4V 1.0 0.005 1.0 pA
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 t V 3V, Figure 2 Ta = +25°C 160 250 ns
urn- i = 3V, Figu
ON com 9 Ta = TMmIN to TMAX 300
Turn-Off Time t V 3V, Figure 2 Ta = +25°C co 125 ns
urn- i = 3V, Figu
OFF com 9 Ta = TMmIN to TMAX 175
Break-Before-Make Time _ o
Delay (Note 3) tb MAX383 only Ta =+25°C 10 20 ns
Charge Injection CL = 1.0nF, VGen = 0V, _ o
(Note 3) VCTE | Reen = 00 Ta=+25°C 2 5 pC
SUPPLY
Power-Supply Range V+ 2.7 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
. All channels on or off, ViN = OV or V+,
Negative Supply Current I- V+ = 5.5V, V- = OV -1.0 -0.01 1.0 HA
ELECTRICAL CHARACTERISTICS—Single +3.3V Supply
(V+=3.0Vto 3.6V, GND =0V, VINH = 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
= .= CE 75 185
V+ =3V, V. 3 ov, Ta= +25°C
VNC or VNO = 1.5V, M 175
On-Resistance Ron Icom = 1.0mA, Q
VINH = 2.4V, TA=TMIN
VINL = 0.8V to TMAX CEM 250
A= 425°C CE -0.2 -0.01 0.2
= A=
NC or NO Off Leakage INC(OFF) | Voom =0V, _ M -0.1 -0.01 0.1
Current (Note 8) or VNC or VNo = 3V, C 2 2 nA
INO(OFF) | V+ = 3.6V, V-= 0V Ta=Tmn | G E 25 S
to TmAX M -5.0 5.0
Ta = 425°C CE -0.2 -0.01 0.2
= A=
COM Off Leakage Current Veom =3V, _ M -0.1 -0.01 0.1
(Note 8) ICOM(OFF) | VNC or VNO = 0V, — CE 25 25 nA
V+=3.6V,V-=0V TA=TMIN | & : :
to TmAX M -5.0 5.0
Ta = 425°C CE -0.4 -0.04 0.4
= A=
COM On Leakage Current Veowm =3V, _ M -0.2 -0.04 0.2
(Note 8) Icom©Ny) | VNC or VNo = 3V, nA
V+ =36V, V- = 0V Ta=Tmn | CE 5.0 50
to TMAX M -20.0 20.0

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

PARAMETER SYMBOL CONDITIONS MIN (N-(I)—:(ePZ) 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
Input Current with Input _ _
Voltage Low IINL 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 Time — °
Delay (Note 3) to MAX383 only Ta=+25°C 10 20 ns
- CL =1.0nF, _ o
Charge Injection (Note 3) VcTE VGEN = OV, RGEN = 0Q Ta=+25°C 1 5 pC
SUPPLY
Power-Supply Range V+ 2.7 16 \
. All channels on or off, ViN = OV or V+,
Positive Supply Current I+ V+ = 3.6V, V- = OV -1.0 0.01 1.0 HA
. All channels on or off, ViN = 0V or V+,
Negative Supply Current I- V4 = 3.6V, V- = OV -1.0 -0.01 1.0 HA
ogooood
(Ta = +25°C, unless otherwise noted.)
ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom AND ON-RESISTANCE vs. Vgom
AND DUAL-SUPPLY VOLTAGES TEMPERATURE (DUAL SUPPLIES) AND SINGLE-SUPPLY VOLTAGE
35 35 — 120 g
Voo 3, Vo3 Vi =5V 1o [N L
30 A 30 fv-=5 100 [\l ve=25v v-=ov |2
25 ,\/ 25 Ta=+125°C 9 ’, }
’ I~ = T 8 Ve =3V
a Vi = 5V, V- = -5V = TN A ~ 0 U
g 2 e ~ g 20 =4 e g |
z — g LT AT \ 5 60 [ W Vi =5V
€ 15 > R = Ta = +25°C Ny = 50 Y/ 1 Vi =15V ]
— T~ — 40 V4 =9V H
10 Vi = 8V, V- = -8V 10 Tas55°C 30 /\'-/'i / vrmv I
5 5 20 i AN
10 I %"—
0 0 0
8 6 4 -2 0 2 4 6 8 54 -3 -2-10 1 2 3 4 5 0 2 4 6 8 10 12 14 16
Veom (V) Veom (V) Veow (V)

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

ON-RESISTANCE vs. Vcom AND OFF LEAKAGE CURRENT vs. ON LEAKAGE CURRENT vs.
TEMPERATURE (SINGLE SUPPLY) TEMPERATURE TEMPERATURE
70 : R 100 — R 100 .
Vi =5V H Vi = 5.5V, V- = 5.5V z V=55V, V- = 5.5V g
60 [V-=0V : 10 10 /
50 Ta=+125C——— -
— R\ I I //
o 40 —— & / &
= Ta= +85°C N 2 2 /I
3 T = 0 x 01 /
< 30 Ta=+25°C u / i /
— & 0.01 4 Z 001
20 Ta= -55°C N S ) / 4
0.001 0.001
10 /’
0 0.0001 0.0001
0 1 2 3 4 5 -75 -25 +25 +75 +125 -75 -25 +25 +75 +125
Veom (V) TEMPERATURE (°C) TEMPERATURE (°C)
CHARGE INJECTION MAX383 SUPPLY CURRENT vs. LOGIC INPUT
vs. Vcom SUPPLY CURRENT vs. TEMPERATURE FREQUENCY (BOTH INPUTS DRIVEN)
30 100 s 1000 g
20 10 100 / 72
< 10
10 Vi =5V 1 :1 Vi =5V //
~ V-=-5 z z ! 4
g 4 1 2 o /
s = = =Y 5 o 7
" \ = lT at V‘+:5.‘5V > / Vi =3V
-10 Vi = 5V 0.01 — g oo 7
Vo I-at V- = 5.5V 2 o001 4
.| Y
-20 0.001 /
0.0001 |=H
-30 0.0001 0.00001
5 -4 -3-2-101 2 3 4 5 75 +25 +125 T R Y
S S NI
Veom (V) TEMPERATURE (°C) MR NN xS

INPUT FREQUENCY (kHz)

MAX383 SUPPLY CURRENT vs. LOGIC
INPUT VOLTAGE (BOTH INPUTS DRIVEN)

T~
100 1'\1 I~

1000

MAX3B1/35-10

- 3
I

V+:CV\ V4= V\

=g
2

SUPPLY CURRENT (1)
o
—
—
|

0.001 / \

0.0001
005 1 15 2 25 3 35 4 45 5
Vin (V)

MAXIMN 7
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Logie v - +5V MAXIN
r<20ns RL=1000Q  MAX381
INPUT T 50% fy< 208 | CLo3F  MAX383
ov V+ MAX385
Veom = +3V (for ton) v
f < COM o+ _NCorNO our
oFF Veom = -3V (for torr) O/l
Vour |
0.9xVour IN {>|
o gy - — 1
— |ty |— INPUT | | = =
0.9%V,
Vour our = W 5
REPEAT TEST FOR EACH SWITCH  vig7 = Vo (L )
LOGIC INPUT WAVEFORM IS INVERTED FOR R +Ron
SWITCHES THAT HAVE THE OPPOSITE LOGIC FOR LOAD CONDITIONS, SEE Electrical Characteristics.
SENSE CONTROL. CL INCLUDES FIXTURE AND STRAY CAPACITANCE.
02 0O0O0O00O0OOOO0OOOOOd
+V MAXIMV
| MAX383
LOGIC  +3V
INPUT r 50% % Vi y
oum
o Veou = +3V COM OIA NC _ |
COM NO Vour2 1
VouTi Veom =+3V —45:/‘— Rt
SWITCH 0.9 x Vout N CLy
QUTPUT 1 4|>_' Ro
C — —
LOGIC GND V- ko= =
INPUT
SWITCH Vour2 0.9x Vour | | - =
OUTPUT2 — o 5V RL =1000Q
- CL = 35pF

C( INCLUDES FIXTURE AND STRAY CAPACITANCE.
LOGIC 0 INPUT

03 000000000000000000(MAX38300)

AVout +

Q

(&Vour) (CL)

+5V MAXM
| MAX381
m MAX383
Reen + MAX385
NC or NO Vour

=y

|||—||I
>

Veen GD

L.
:I: 1.0nF

04 0OO000OO0OOOOOOODOOODOOO
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Mmaxim c 45V
MAX381
MAX383
SIGNAL MAX385 =
GENERATOR . Ve
FREQUENCY SIGNAL
§ l Voo TESTED GENERATOR ANALYZER
= B Oor2.4v TRACKING
— <N 1MHz oare SPECTRUM
ANALYZER — ANALYZER
NC or NO =
CHA
CHB . GND V- c y
. - J_ + OFF ISOLATION = 20l0g —
Vnc or NO
= = 5V =
05 OO0O0O0O0O00O0OO
MAXIMN c 45V
MAX381
MAX383 _I:| e
SIGNAL MAX385 L
GENERATOR G o= 500
NCORN
& A i ekl
= | = = FREQUENCY SIGNAL
—= N
- O or24v _9‘ el Iﬂw—i— OV or 24 TESTED GENERATOR ANALYZER
I TRACKING
ANALYZER = — AUTOMATIC
oHA NG or NO com] = MHz SYNTUESIZER SPECTRUM
ANALYZER
CHB GND V- C
ERR R s
= = 5V —
06 ODOUOOOOOOoOOoOO
MBUM c 5V AN ; oy
Maxss |—+ MAX381
Maxses MAX383

MAXS8; = MAX385 —— Vit

V
com
CAPACITANCE :
METER o—\
\
- <]ﬂ— OV or 2.4V CAPACITANCE '
Ne METER !
or NO J
o—

— <M ovoraav

()
(=)
\_v =

GND V- C GND V- C

J—_ 5V = J_

= R — = -5V =
Ov7. ODOoOoOoOooono 08 0OOoo0ooood
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PART TEMP. RANGE PIN-PACKAGE
MAX383CPE 0°C to +70°C 16 Plastic DIP
MAX383CSE 0°C to +70°C 16 Narrow SO
MAX383C/D 0°C to +70°C Dice*
MAX383EPE -40°C to +85°C 16 Plastic DIP
MAX383ESE -40°C to +85°C 16 Narrow SO
MAX383EJE -40°C to +85°C 16 CERDIP**
MAX383MJE -55°C to +125°C 16 CERDIP**
MAX385CPE 0°C to +70°C 16 Plastic DIP
MAX385CSE 0°C to +70°C 16 Narrow SO
MAX385C/D 0°C to +70°C Dice*
MAX385EPE -40°C to +85°C 16 Plastic DIP
MAX385ESE -40°C to +85°C 16 Narrow SO
MAX385EJE -40°C to +85°C 16 CERDIP**
MAX385MJE -55°C to +125°C 16 CERDIP**

* Dice are tested at Tp = +25°C only.

** Contact factory for package availability.
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DIM INCHES MILLIMETERS
MIN MAX MIN MAX
A 0.053 0.069 1.35 1.75
Al | 0.004 0.010 0.10 0.25
H H H H H H H H _ B 0.014 0.019 0.35 0.49
% C 0.007 0.010 0.19 0.25
D 0.386 0.394 9.80 10.00
E H E 0.150 0.157 3.80 4.00
¢ e 0.050 BSC 1.27 BSC
— H 0.228 0.244 5.80 6.20
- h 0.010 0.020 0.25 0.50
L 0.016 0.050 0.40 1.27
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*‘ |=D1 MIN_ [ MAX [ MIN | MAX
Al | 0.015 - 0.38 -

A2 | 0.125 | 0.150 3.18 3.81
A3 | 0.055 | 0.080 1.40 2.03
B [ 0.016 | 0.022 0.41 0.56
Bl | 0.050 | 0.065 127 1.65
C | 0.008 | 0.012 0.20 0.30
D | 0.745 | 0.765 | 18.92 | 19.43
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* A ’ \E [ ] e 0.100 BSC 2.54 BSC
A A2 en 0.300 BSC 7.62 BSC
] e - 0.400 - 10.16
+ -— ! i L [ 0115 [ 0150 | 2.92 | 3.81
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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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