MAX338/MAX339

8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to V-

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

30mA (whichever occurs first)
Continuous Current (any terminal) .........ccccoocvviiiiiiiiains 30mA

Peak Current, NO or COM

(pulsed at 1ms, 10% duty cycle max) .........ccocveerveennnn. 100mA

Continuous Power Dissipation (TA = +70°C)
Plastic DIP (derate 10.53mW/°C above +70°C)
Narrow SO (derate 8.70mW/°C above +70°C) ............
16 QSOP (derate 8.3mW/°C above +70°C)..............

Note 1:
maximum current ratings.

16-Pin TQFN (derate 20.8mW/°C above +70°C) ....1666.7mW

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

MAXB3_C o i 0°C to +70°C

MAXB3_E__ oo ...-40°C to +85°C

MAX33_MJE, MSE ...........cocoon. .-55°C to +125°C
Storage Temperature Range ....................
Lead Temperature (soldering, 10S€C) ......cccovevviiernennnn. +300°C
Soldering Temperature (reflow)

Lead(Pb)-free packages.........ccccoovviiiiiiiiiciiii

Packages containing lead(Pb)

Signals on NO, COM, EN, A0, A1, or A2 exceeding V+ or V- are clamped by internal diodes. Limit forward 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+ = +15V, V- = -15V, VGND = 0V, VAH = +2.4V, VAL = +0.8V, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN (N-(I;tYePZ) MAX UNITS
SWITCH
. VNO,
Analog S IR Note 3 -15 15 V
nalog Signal Range Veou (Note 3)
= Ta = +25°C 220 400
On-Resistance RoN INO = 0.2mA, A Q
Vcowm = =10V Ta = TMIN to TMAX 500
On-Resistance Matching AR INO = 0.2mA, Ta=+25°C 4 10 o
Between Channels ON" | Voom = =10V (Note 4) Ta = TMIN to TMAX 15
_ Ta = +25°C -0.02 0.001 0.02
Vcom = +10V,
NO-Off Leak C t
(Noto 5) eaxage Lurren INO(OFF) | VNO = £10V, Ta=Tmn | C E -1.25 1.25 nA
VEN = 0V to TMAX M -20 20
VNG = £10V, Ta = +25°C 005 0005 005
Veom = +10V, | MAX338 | Ta = Tpin | C. E -3.25 3.25
COM-Off Leakage Current || VEN =0V o TMax [ M 40 40 "
(Note 5) O o = +10v Ta=+25°C 005 0005 005
Veom = £10V, | MAX339 | Ta = Ty | C. E -1.65 165
VEN =0V o TMAX | M -20 20
Ta = +25°C -0.05 0.006 0.05
Vcom = +10V, | MAX338 | Ta = Tyin | C. E -3.25 3.25
COM-On Leakage Current ICOMON) \S/g‘guzn’—’céovv to TMAX M -40 40 "
(Note 5) cach switch Ta = +25°C -0.05 0.008 0.5
on MAX339 [ Ta =Ty | C. E 165 165
to Tmax M -20 20
2 M AXIN
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS —Dual Supplies (continued)

(V+ = +15V, V- = -15V, VGND = OV, VaH = +2.4V, VAL = +0.8V, Ta = TMIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN (N.(I;LPZ) MAX UNITS
INPUT
Input Current with _
Input Voltage High IAH Va = 2.4V or 15V -1.0 0.001 1.0 PA
Input Current with VEN = 0OV or 2.4V,
Input Voltage Low AL Va =0V 10 1.0 WA
SUPPLY
Power-Supply Range +4.5 +20 \
Ta = +25°C 50 100
VEN = VA = OV AT LA
Positive Supply Current |+ TA = TMIN 0 TMAX 150
= Ta = +25°C 290 500
VEN = 2.4V, A=+ UA
VA(ALL) = 2.4V TA = TMIN to TmAX 600
. VEN = OV or 2.4V, Ta = +25°C -1 1
Negative Supply Current - VAALL) = OV, 2.4V or 5V | Ta = TMIN 10 TMAX 10 10 KA
DYNAMIC
Transistion Time tTRANS Figure 2 Ta = +25°C 200 500 ns
Break-Before-Make Interval tOPEN Figure 4 Ta = +25°C 10 140 ns
Ta = +25°C 160 500
Enable Turn-On Time toN(EN) | Figure 3 Ti — ;MlN T TuAx 750 ns
Ta = +25°C 100 500
Enable Turn-Off Time tOFF(EN) | Figure 3 Tﬁ - :FMlN 10 TVAX =50 ns
- CL = 100pF,
(Cthiggg)'”JeC“O” Q | Vno=ov, Tp = +25°C 15 5 oC
Rs = 0Q, Figure 6
) VEN = 0V,
Off Isolation Viso RL = 1kQ, Ta = +25°C -75 dB
(Note 6) f = 100kHz
VEN = 2.4V,
Crosstalk Between Channels Vet {/g;,\?(zk:'\fp b Ta = +25°C -92 dB
RL = 1kQ, Figure 7
Logic Input Capacitance CIN f=1MHz Ta = +25°C 2 pF
f = 1IMHz,
NO-Off Capacitance CNO(OFF) | VEN = VNO =0V, Ta = +25°C 3 pF
Figure 8
! Mie | maxsss 11
COM-Off Capacitance CCOM(OFF) VE’(\DII\; :'Ovv TA = +25°C pF
Figure 8 MAX339 6
[ MHe | maxass 16
COM-On Capacitance CCOM(ON) VENOI\; :.OVY Ta = +25°C pF
Figure 8 MAX339 9
AKXV 3
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

@) ELECTRICAL CHARACTERISTICS—Single Supply
n (V+ = +12V, V- =0V, VgND = OV, VaH = +2.4V, VAL = +0.8V, Ta = TMmIN to TmAX, unless otherwise noted.)
n PARAMETER SYMBOL CONDITIONS MIN TYP ~ MAX UNITS
* (Note 2)
< SWITCH
: VNO,
Anal IR N 12 \
E nalog Signal Range Veom (Note 3) 0
\ | _
) NO = 0.2mA _ o
m On-Resistance RoN Veon = 3V or 10V Ta = +25°C 460 650 Q
n DYNAMIC
Q VNO1 = 8V,
Transition Time VNO8 = 0V, _ o
< (Note 3) tTRANS VIN = 2.4V, TA = +25°C 210 500 ns
Figure 1
E VINH = 2.4V,
Enable Turn-On Time VINL = 0V, _ o
(Note 3) tON(EN) VNO1 = 5V, Ta = +25°C 280 500 ns
Figure 3
VINH = 2.4V,
Enable Turn-Off Time VINL = OV, _ o
(Note 3) tOFF(EN) VNO1 = 5V, Ta = +25°C 110 500 ns
Figure 3
. CL = 100pF,
(Clj‘jt"egg)'mec“‘)” Q | Vno=ov, Tp = +25°C 18 5 0C
Rs = 0Q

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 = RON(MAX) - RON(MIN).

Note 5: Leakage parameters are 100% tested at the maximum rated hot temperature and guaranteed by correlation at +25°C.

Note 6: Worst-case isolation is on channel 4 because of its proximity to the drain pin. Off isolation = 20log Vcom/VNO, where
Vcom = output and VNO = input to off switch.

4 MAXIW
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom OVER ON-RESISTANCE vs. Vcom
(DUAL SUPPLIES) TEMPERATURE (DUAL SUPPLIES) (SINGLE SUPPLY)
600 400 : y 1400 .
‘ Ve =115V ‘ g A g
V- =15V 5 3
500 /v £125°C / g 1200 / \ :
i
/ 300 7 1000 5V
400 185°C
10V i
. 7 I o e g
2 300 /1 sty ] S o R, g
£ 1 £ < 600
Iy
200 ~ -55°C 1 2V .
20V 10 w }5%
i
100 =
200
0 0 0
20 45 0 5 0 5 10 15 20 45 40 5 0 5 10 15 0 5 10 15 20
Veom (V) Veom (V) Veom (V)
ON-RESISTANCE vs. Vcom OVER
TEMPERATURE (SINGLE SUPPLY) OFF LEAKAGE vs. TEMPERATURE ON LEAKAGE vs. TEMPERATURE
700 . 1000 T 1000 —
| Vi= 415V 2 ALY 3 LY
600 1=  Zqy / 100 Voo 15y : 100 = - sy
500 T—— ~ = 10 _ 10 /'
+125° = =
— / = /] o /
= 400 +85°C A & 1 IS 1
= o <T <C
= 300 50 = o Icom (0FF) // S04
— = v 3 |
-55°C Wi / 1COM(ON
200 001 ¥ 001 Ve
100 0.001 42—~ o (o) 0.001 .
0 0.0001 1. ‘ ‘ 0.0001 .
0 5 10 15 55 35 15 5 25 45 65 85 105 125 55 35 15 5 25 45 65 85 105 125
Veow (V) TEMPERATURE (<C) TEMPERATURE (<C)
TRANSITION TIME vs.
CHARGE INJECTION vs. Vgom SUPPLY CURRENT vs. TEMPERATURE POWER SUPPLIES
40 ‘ - 1000 — . 1000
Cp = 100pF I+, VagaLy = 2.4V % 900 R =1kQ
30 |v-=ov 100 —1
// = I+, Va=0V B 800 \
2 +15V
/ 10 100 \\ SNGLE SUPPLY
/ / = =
_ 10 +5V_4 < 3 600 \ \
=, T 2 500
> 2V - 2
(=] 0 A Wi =+ g \ \
/ 7 E 40 NN
01
0 / P 300 [—DUAL SUPPLIES X
001 - 200
20 : —
| — 100
0 o.001 ; 15 0 +5 20
45 40 5 0 5 10 15 55 35 15 5 25 45 65 85 105 125 L x
Veow (V) TEMPERATURE (°C) (©NGLE)  (SINGLE)
SUPPLY VOLTAGE (V)
NIV 5
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MAX338/MAX339

8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Pin Description

PIN
MAX338 MAX339 NAME FUNCTION
DIP/SO/QSOP TQFN-EP DIP/SO/QSOP TQFN-EP
1, 15, 16, 15, 14,13 — — A0, A2, A1 Address Inputs
— — 1,16 15, 14 A0, A1 Address Inputs
2 16 2 16 EN Enable
3 1 3 1 V- Negative-Supply Voltage Input
4-7 2-5 — — NO1-NO14 Analog Inputs—Bidirectional
— — 4-7 2-5 NO1A-NO4A Analog Inputs—Bidirectional
8 6 — — COM Analog Output—-Bidirectional
— — 8,9 6,7 COMA, COMB Analog Outputs—Bidirectional
9-12 7-10 — — NO8-NO5 Analog Inputs—Bidirectional
— — 10-13 8-11 NO4B-NO1B Analog Inputs—Bidirectional
13 11 14 12 V+ Positive-Supply Voltage Input
14 12 15 13 GND Ground
. . . . Exposed Pad \E/)fosed Pad (TQFN only). Connect EP to

Applications Information

Operation with
Supply Voltages Other than 15V
Using supply voltages less than £15V will reduce the
analog signal range. The MAX338/MAX339 switches
operate with 4.5V to £20V bipolar supplies or with a
+4.5V to +30V single supply. Connect V- to GND when
operating with a single supply. Both device types can
also operate with unbalanced supplies such as +24V
and -5V. The Typical Operating Characteristics graphs
show typical on-resistance with 20V, 15V, 10V, and 5V
supplies. (Switching times increase by a factor of two
or more for operation at 5V.)

Overvoltage Protection
Proper power-supply sequencing is recommended for
all CMOS devices. Do not exceed the absolute maxi-
mum ratings, because stresses beyond the listed rat-
ings may cause permanent damage to the devices.
Always sequence V+ on first, then V-, followed by the
logic inputs NO and COM. If power-supply sequencing
is not possible, add two small signal diodes in series
with supply pins for overvoltage protection (Figure 1).
Adding diodes reduces the analog signal range to 1V
below V+ and 1V above V-, but does not affect the
devices’ low switch resistance and low leakage charac-
teristics. Device operation is unchanged, and the differ-
ence between V+ and V- should not exceed 44V.

NO

V+

Com

Figure 1. Overvoltage Protection Using External Blocking

Diodes

MAXIW
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams

+15V
|
V+
A2 NO1 +10V
= { Al NO2NO7 [————]
N mmam —
MAX338  Nos F0V < 20ns
<
LOGIC  +3V ﬁ
N oD y coM Vour INPUT ] 50% o fedns
50Q 10pF ov
l | 1hQ I
- = = sy = = Yhor 0%
| SWITCH
Vs OUTPUT
—'—_Em NO1B +10V Vour  ov
e A0
90%
NOTANOMA f——) Vio °
MAXIMN 0 —_—
MAX339 UTRANS  — —| la—  tTRANS
B v ON ON
GND V- out
500 i | 1 10pF
1 1 . 15V
Figure 2. Transition Time
+15V
|
V4
EN NO1 |— -5v
NO2-NO8 |——1__
—1A0 maxxam =
A MAX338
A2
COM v tr<20ns
50 6ND v ouT Logic 3V 1f < 20ns
10pF INPUT
I :
= = = —= -15v = = fouEN e
+15V ov
vl SWITCH
EN ' NOIB b— v OUTPUT
NO1A-NO4A Your
No2BNOsB | -
A0 COMA - Vo
MM
Al MAX339
COMB Vour
50Q GND V-
35pF
L | e I P
— — — — -15V — =

Figure 3. Enable Switching Time
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

k +15V
< o " ’ 3V tr < 20ns
LOGIC 50% tf < 20ns
E NO1-NOB 46V weur -
A0
n MDA }
y ouT
™ MAX338 _
" SWITCH
k GND o Vour OUTPUT
< s 10pF |
E e l | e I ov < lopEN
— -15V L
Figure 4. Break-Before-Make Interval
+15V
Rs
v " +3V
i NPT orF on -
Vs _—_ 20 o o
CHS*ENLE‘E% — A maxam Vour
— a2 MAX338 “
- CL = 100pF J o
Vout
— GND v

1

AVour IS THE MEASURED VOLTAGE DUE TO CHARGE TRANSFER
ERROR Q WHEN THE CHANNEL TURNS OFF.

Q=CLxAVour

Figure 5. Charge Injection
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

+15V  10nF
+5Y  1onF T
= Vour =
ViN NO1 Ve
N1 Vi NO2
I MAXim
_ | Ri=
Rs =500 Noa o Ndg  MAX338
0 COM v
Al ’Vm;("” o Rs =502 AD com
338 RL — — A
— 1kQ A2
GND  EN V- — GND  EN V- -
0—' l_—0 0—' l_—ﬂ
10nF 10nF
B s
OFF ISOLATION = 2010g 0V Vour
=200y CROSSTALK = 20l0g Vin
Figure 6. Off-Isolation Figure 7. Crosstalk
+15V
V+
_w No1 |0
CHANNEL MAXIMN : METER
SELECT 4 — AT MAX338  nogfd<—o— IMPEDANCE
o ANALYZER
COM - =
GND EN V- f=1MHz
|
— -15V
Figure 8. NO/COM Capacitance
M AXI/ 9
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

(o)) Pin Configurations/Functional Diagrams/Truth Tables (continued)
* Vs V- GND
TOP VIEW | |
E NO1A ora
L '
+ 7\ |
N A0 4 [16] A1 NO2A or 1 o
g EN 2 5] ano NO3A oTA : i
! 1
_ |
™ V5] amasam el v NO4A ——oTs ; i |
k NotA[q|  MAX339  [i3] nos NOTB ! ! : yia_
NO2A NO2B ! ! !
! [5] 2] NO2B : : oTh ;
NO3A [6 | [11] NosB i | | ! ¢ coms
E NO3B : y:/A . r
NO4A E E NO4B L | ! :
COMA [5 5] coms A I ! : !
CMOS DECODE LOGIC
DIP/SO/QSOP I ] ]
[ [ |
A A0 EN
MAX339 DUAL 4-CHANNEL MULTIPLEXER
ON
A2 A1 A0 EN
SWITCH A1 A0 EN S\I\?I!I\'ICH
X X X 0 None
0o | o | o1 1 X | x | o | None
o o | 1|1 2 o o | 1
o |1 | o1 3
0 | 1 1] 4 0 |1 1 2
1 0 0 1 5 1 0 1 3
1o | 1|1 6 ] )
11 0|1 7
T |1 8
MAX339
MAX338 LOGIC “0” V. < 0.8V, LOGIC “1” Vpy > 2.4V
LOGIC “0” Var < 0.8V, LOGIC “1” Vpy > 2.4V
10 MAXIW
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Pin Configurations/Functional Diagrams/Truth Tables (continued)

ﬂ Ty

TOP VIEW

e
NO1 ZI—‘_A

w2 [T—A&

FC

LOGIC |

GND V-

B

| Oz w

NO1B

[32]
EW

A Ll 10 | Nos

NO1A

NO2A NO2B

o, %“ﬁ

6EEXVIN/BEEXVIN

NO3 Il—'_A i L[5 |nos  nos NO3B
| | *EP
5 7 8
NO4 COM  NO8  NO7 NO4A COMA COMB  NO4B
M AKX/ M AKX/
MAX338 MAX339
TQFN-EP TQFN-EP
*CONNECT EP TO Vi+
Ordering Information (continued)
PART TEMP RANGE PIN-PACKAGE PART TEMP RANGE PIN-PACKAGE

MAX338EPE+ -40°C to +85°C 16 PDIP MAX339EEE+ -40°C to +85°C 16 QSOP

-40° ° 16 Narrow SO _Epwx
MAX338ESE+ 40°C to +85°C MAX339ETE + 40°C 10 +85°C 16 TQFN-EP
MAX338EJE -40°C to +85°C 16 CERDIP (5mm x 5mm)
MAX338MJE -55°C to +125°C 16 CERDIP*** MAX339EPE+ -40°C to +85°C 16 PDIP
MAX338MSE/PR3 -55°C to +125°C 16 Narrow SO MAX339ESE + -40°C to +85°C 16 Narrow SO
MAX339CEE+ 0°C to +70°C 16 QSOP MAX339EJE -40°C to +85°C 16 CERDIP
MAX339CPE+ 0°C to +70°C 16 PDIP MAX339MJE -55°C to +125°C 16 CERDIP***
MAX339CSE+ 0°C to +70°C 16 Narrow SO MAX339MSE/PR3 -55°C to +125°C 16 Narrow SO
MAX339C/D 0°C to +70°C Dice*

*Contact factory for dice specifications.
**EP = Exposed Pad
***Contact factory for availability.
+Denotes a lead(Pb)-free/RoHS-compliant package.
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

[« Package Information
ﬂ For the latest package outline information and land patterns (footprints), go to www.maxim-ic.com/packages. Note that a “+”, “#”, or
n “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing per-
* tains to the package regardless of RoHS status.
PACKAGE TYPE PACKAGE CODE OUTLINE NO LAND

< : PATTERN NO.
E 16 PDIP P16+1 21-0043 —
B 16 Narrow SO S16+1 21-0041 90-0097
n 16 QSOP E16+5 21-0055 90-0167
n 16 TQFN-EP T1655+3 21-0140 90-0073
k 16 CDIP J16+4 21-0045 —

12 /A1
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8-Channel/Dual 4-Channel,
Low-Leakage, CMOS Analog Multiplexers

Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
Added the MAX338CEE+ / MAX338EEE+/ MAX338MSE /PR3 / MAX339CEE+ /

MAXB39EEE+ part and packaging information

4 4/12 1,2,6,10, 11

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. The parametric values (min and max limits) shown in
the Electrical Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.

13 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2012 Maxim Integrated Products Maxim is a registered trademark of Maxim Integrated Products, Inc.

Downloaded from ArFfOwW.com.

6EEXVIN/BEEXVIN


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

