Precision, 4-Channel/Dual 2-Channel,
Low-Voltage, CMOS Analog Multiplexers

ABSOLUTE MAXIMUM RATINGS
(Voltage Referenced to GND)

Ve -0.3V to +17V Continuous Power Dissipation (Ta = +70°C)
V- +0.3Vto -17V Plastic DIP (derate 10.0mW/°C above +70°C) . 800mwW
V+to V- -0.3V to +17V Narrow SO (derate 8.0mW/°C above +70°C) ... 640mwW
Voltage into NO_, NC_ (Note 1) ....... (V--0.3V) to (V+ + 0.3V) or QSOP (derate 9.52mW/°C above +70°C)...... . 162MmW
30mA (whichever occurs first) CERDIP (derate 9.09mW/°C above +70°C)................. 727TmW
Voltage into EN, A0, Al (Note 1) ............ (V--0.3V) to (V- + 17V) Operating Temperature Ranges
Current into Any Terminal .........ccceeveeiieniienieeneesee e 30mA MAX4518C_ _ IMAX4519C_ _ ..ooooiiiiieiieeien 0°Cto +70°C
Peak Current, Any Terminal MAXA4518E_ _ /IMAXA519E_ _ ...ccooviieieiiiee, -40°C to +85°C
(pulsed at 1ms, 10% duty cycle max) .........ccoceervvrivernns 40mA MAX4518MID/MAXA519MID.......cccvevrienne. -55°C to +125°C
Storage Temperature Range

Lead Temperature (soldering, 10S€C) .......ccccevvverrreeernnenn +300°C
Note 1: Signals on any terminal exceeding V+ or V- are clamped by internal diodes. Limit forward current to maximum current ratings.
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.

MAX4518/MAX4519

ELECTRICAL CHARACTERISTICS—Dual Supplies

(V+ = +4.5V to +5.5V, V- = -4.5V to -5.5V, GND = 0V, VAH = VENH = 2.4V, VaL = VENL = 0.8V, Ta = TMIN to TMAX,
unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYp MAX UNITS
(Note 2)
SWITCH
Analog Signal Range Vcom, Vo | (Note 3) V- V+ \%
Channel On-Resist R INO = 1MA, V. +3V TA=+257C 0 100 Q
annel On-Resistance =1mA, =+
ON NO com Ta = TmIN to Tmax 125
On-Resistance Matching AR INO = 1mA, Vcom = =3.5V, Ta=+25°C 4 a
Between Channels (Note 4) ON v+ =5v,v-=-5V Ta = TMIN to TMAX 6
On-Resistance Flatness INO = 1mA; V, =+3V,0V; |TA=+25°C 10
RELAT(ON) | (1O T YCOM Q
(Note 5) V+ =5V; V- =-5V Ta = TMIN t0 TMAX 13
Ta = +25°C -0.1 0.1
NO-Off Leakage Current VNO = 4.5V, Vcom =54.5V,
(Note 6) INO©OFF) | \/4 = 5.5V, V- = 5.5V Ta=Tminto |G E 2 2 nA
TmAx M -20 20
Ta = +25°C -0.2 0.2
MAX4518 [ Tp = Tynto |CE | -5 5
COM-Off Leakage Current VCO'\ff 4.5V, TmAX M -40 40
(Note 6) Icom(OFF) | VNO =F4.5V, TAs 125 o1 o1 nA
V+ =55V, V-=-55V A= e :
MAX4519 Ta=TmIN tO C E -3 3
TmAx M -20 20
Ta = +25°C -0.4 0.4
MAX4518 [ Tp = Tyynto | C E | -10 10
COM-On Leakage Current Vcom = +4.5V, Tmax M -100 100
IcomM(ON) _ nA
(Note 6) VNO = +4.5V, Ta = +25°C -0.2 0.2
MAX4519 [ Tp = Tyun to | C. E 5 5
TmMAX M -50 50
2 IV /1 X1V
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Precision, 4-Channel/Dual 2-Channel,
Low-Voltage, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ =+4.5V to +5.5V, V- = -4.5V to -5.5V, GND = 0V, VaH = VENH = 2.4V, VAL = VENL = 0.8V, TA = TMIN to TMAX,
unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN (N-cr)\t(EZ) MAX UNITS
DIGITAL LOGIC INPUT
Logic High Input Voltage VaH, VENH Ta = TMIN t0 TMAX 2.4 V+ \
Logic Low Input Voltage VAL, VENL TA = TmIN to TmAX 0 0.8 \
Input Current with _ _
Input Voltage High IAH, IENH | VA = VEN = 2.4V -0.1 0.1 HA
Input Current with _ _
Input Voltage Low AL, IENL | VA =VEN = 0.8V -0.1 0.1 HA
SUPPLY
Power-Supply Range V+, V- +2.7 +8 \
. VEN = VA = OV/V+, Ta =+25°C -1 1
Positive Supply Current I lvi=55v,v-=-55v TA=TMIN®GO TmAx | -10 10 HA
Negative Supply Current - VEN = VA = OVIV+, TA= +25°C 1 ! A
9 PRl V+ =55V, V- = -5.5V TA = TMIN 10 TMAX -10 10 H
VEN = VA = OV/V+, Ta=+25°C -1 1
Ground Current IGND V+ = 5.5V, V- = -5.5V TA= Tom 10 Triax 10 0 HA
DYNAMIC
» . . Ta = +25°C 150
Transition Time tTRANS Figure 2 T T o7 250 ns
A = TMIN 10 TmAX
Break-Before-Make Interval tOPEN Figure 4 Ta = +25°C 0 40 ns
. . Ta = +25°C 60 150
Enable Turn-On Time toN(EN) | Figure 3 A TuntoT 250 ns
A = TMIN 10 TmAX
. . Ta = +25°C 40 150
Enable Turn-Off Time torrFEN) | Figure 3 T T — 200 ns
A = TMIN 10 TmAX
Charge Injection (Note 3) Q Elgu:reoz CL = 1.0nF, Vs =0V, Ta = +25°C 0 5 pC
Off Isolation (Note 7) Viso r'zglllgeosH;/EN =0V, RL = 1kQ, Tp = +25°C 75 dB
Crosstalk Between Figure 6, Ven = 2.4V, f = 100kHz, _ o .
Channels ver VGEN = 1Vp-p, RL = 1kQ Ta=+25°C 92 dB
Logic Input Capacitance CIN f=1MHz Ta = +25°C 8 pF
NO-Off Capacitance CNo(oFF) | f=1MHz, VEN = VD = OV Ta =+25°C 5 pF
. | MAX4518 16
COM-Off Capacitance Ccom(FF) | f=1MHz, VEn = Vp = 0V Ta=+25°C MAXAS19 T pF
. MAX4518 27
COM-On Capacitance CcomonN) | f=1MHz, VEN = Vp = 0V Ta=+25°C NAXAELO 17 pF
AXI 3
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MAX4518/MAX4519

Precision, 4-Channel/Dual 2-Channel,
Low-Voltage, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Single +5V Supply
(V+=+4.5V to +5.5V, V- = 0V, GND = 0V, VAH = VENH = 2.4V, VAL = VENL = 0.8V, Ta = TmIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(Note 2)
SWITCH
Analog Signal Range Vcom, VNo | (Note 3) V- V+ Vv
= = Ta =+25°C 150 225
On-Resistance Ron INO_ 1mA, Vcom = 3.5V, A Q
V+ =45V Ta = TMIN to TmAX 280
On-Resistance Matching AR INO = 1mA, Vcom = 3V, Ta=+25°C 10 o
Between Channels (Note 4) ON V+ =45V Ta = TMIN to TMAX 12
= : = .| TA = +25°C 10 19
On-Resistance Flatness RFELAT INO_ 1mA; Vecom =3V, 2V, 1V;| ‘A Q
V+ =5V Ta = TmIN to TmAX 15 23
Ta =+25°C -0.1 0.1
NO-Off Leakage Current VNO = 4.5V, Vcom = 0V, 3
(Note 8) INOOFF) | v+ = 5.5v TA=Tminto |C.E | -1.0 10 nA
TMAX M -10 10
Ta = +25°C -0.2 0.2
MAX4518 | Tp = Tminto | C. E | -25 2.5
COM-Off Leakage Current VCOM_: 4.5V, TmAx M -20 20
(Note 8) Icom(oFF) | VNO =0V, o nA
V+ = 5.5V Ta = +25°C -0.2 0.2
MAX4519 | Tp = Tyinto |G E | -15 15
TMAX M -10 10
Ta = +25°C -0.4 0.4
MAX4518 | Tp = Tminto |C.E | -5 5
COM-On Leakage Current VCOM_: a3V, Tmax M -40 40
(Note 8) Icom©nN) | VNO = 4.5V, — o nA
V+ - 55V TA = +25 C '02 02
MAX4519 | Tp = Tminto |G E | -25 2.5
TMAX M -20 20
DIGITAL LOGIC INPUT
Logic High Input Voltage VaH, VENH Ta = TMIN t0 TMAX 2.4 V+ \Y
Logic Low Input Voltage VaL, VENL Ta = TMIN t0 TMAX 0 0.8 \
Input Current with _ _
Input Voltage High IAH, IENH | VA = VEN = 2.4V 0.1 0.1 WA
Input Current with _ _ )
Input Voltage Low AL, IENL | VA = VEN = 0.8V 0.1 0.1 A
SUPPLY
Power-Supply Range V+ 2.7 15 Vv
Positive Supply Current I+ VEN = Va =0V, V+; V+ =5.5V; V- = 0V -10 10 HA
Negative Supply Current I- VEN = VA =0V, V+; V+ =55V; V- =0V -10 10 MA
oD Subalv Current onp | VEN =V OViVa =0V, Ta=+25°C -1.0 1.0 °
upply turren V+ =55V, V- =0V Ta = TMIN to Tmax -10 10
4 NAXI/N
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Precision, 4-Channel/Dual 2-Channel,
Low-Voltage, CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)
(V+ = +4.5V to +5.5V, V- = 0V, GND = 0V, VaH = VENH = 2.4V, VAL = VENL = 0.8V, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYp — MAX UNITS
(Note 2)
DYNAMIC
Transition Time tTRANS VNO = 3V 90 245 ns
Break-Before-Make Interval tOPEN Ta = +25°C 10 40 ns
. Ta = +25°C 90 200
Enable Turn-On Time tON(EN) ns
Ta = TMIN to TMAX 275
. Ta = +25°C 50 125
Enable Turn-Off Time tOFF(EN) ns
Ta =TMmIN to TMAX 200
Charge Injection (Note 3) Q CL=1.0nF,Vs=0V,Rs=0Q | Ta = +25°C 0 5 pC

ELECTRICAL CHARACTERISTICS—Single +3V Supply
(V+=+2.7Vto +3.3V, V- = 0V, GND = 0V, VaH = VENH = 2.4V, VAL = VENL = 0.8V, Ta = TMIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYp MAX UNITS
(Note 2)
SWITCH
Analog Signal Range VANALOG | (Note 3) V- V+ \
= = Ta =+25°C 230 375

On-Resistance RoN INO_ 0.1ImA, Vcom = 1.5V, A Q
V+ =3V Ta = TmIN to TMAX 425

DYNAMIC

Transition Time (Note 3) tTRANS \F/Rliri %)’VVI\';‘NEE-:A\l/’SV Ta = +25°C 230 575 ns

Enable Turn-On Time (Note 3) | toN(EN) \F/Ilglir: gvvwﬁofzzf\gv Ta = +25°C 200 500 ns

Enable Tum-Off Time (Note 3) | TOFEEN) | yyor < oyt Wi 21 B Ta = +25°C 75 400 | ns

Charge Injection (Note 3) Q \F/ISglirg\? Igsl‘::g'g?n': Ta = +25°C 0 5 pC

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: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal ranges; i.e., VNo = 3V to OV and 0V to -3V.

Note 6: Leakage parameters are 100% tested at maximum rated hot operating temperature, and guaranteed by correlation at +25°C.

Note 7: Worst-case isolation is on channel 4 because of its proximity to the COM pin. Off isolation = 20log Vcom/VNO, Vcom = output,
VNO = input to off switch.

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

MAXIMN 5
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Precision, 4-Channel/Dual 2-Channel,

Low-Voltage, CMOS Analog Multiplexers
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Precision, 4-Channel/Dual 2-Channel,
Low-Voltage, CMOS Analog Multiplexers

Pin Description

PIN
MAX4518 MAX4519 NAME FUNCTION
DIP/SO QSOP DIP/SO QSOP
1 1 1 1 AO Address 0 Logic Input
2 2 2 2 EN Enable Logic Input
3 3 3 3 V- Negative Supply Volt_age Input. Connect to GND for
single-supply operation.
4 4 — — NO1 Analog Signal Normally Open number 1
5 5 — — NO2 Analog Signal Normally Open number 2
— — 4 4 NO1A | Analog Signal Normally Open number 1 -A switch
— — 5 5 NO2A | Analog Signal Normally Open number 2 -A switch
— — 6 8 COMA | Analog Signal Common -A switch
6 8 — — COM Analog Signal Common
7,8,9 6,7,9,6 10, 11 7,8 6,7,10, 11 N.C. Not internally connected
— — 9 9 COMB | Analog Signal Common -B switch
— — 10 12 NO2B | Analog Signal Normally Open number 2 -B switch
— — 11 13 NO1B | Analog Signal Normally Open number 1 -B switch
10 12 — — NO4 Analog Signal Normally Open number 4
11 13 — — NO3 Analog Signal Normally Open number 3
12 14 12 14 V+ Positive Supply Voltage Input
13 15 13 15 GND Logic Ground Input
14 16 14 16 Al Address 1 Logic Input
W AXI 7
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MAX4518/MAX4519

Precision, 4-Channel/Dual 2-Channel,
Low-Voltage, CMOS Analog Multiplexers

Applications Information

Operation with Supply Voltages
Other than 5V
Using supply voltages less than +5V reduces the analog
signal range. The MAX4518/MAX4519 muxes operate
with £2.7V to 8V bipolar supplies or with a +2.7V to
+15V single supply. Connect V- to GND when operating
with a single supply. Both device types can also operate
with unbalanced supplies, such as +10V and -5V. The
Typical Operating Characteristics graphs show typical
on-resistance with £3V, 5V, +3V 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 can cause permanent damage to the devices.
Always sequence V+ on first, then V-, followed by the
logic inputs, NO, or COM. If power-supply sequencing
is not possible, add two small signal diodes (D1, D2) in
series with supply pins for overvoltage protection
(Figure 1). Adding diodes reduces the analog signal
range to one diode drop below V+ and one diode drop

+5V

*Dl

INAXIMN
V MAX4518
MAX4519
* *
COM — —— NO
* *

D2

-5V * INTERNAL PROTECTION DIODES

Figure 1. Overvoltage Protection Using External Blocking Diodes

above V-, but does not affect the devices’ low switch
resistance and low leakage characteristics. Device
operation is unchanged, and the difference between
V+ and V- should not exceed 17V. These protection
diodes are not recommended when using a single supply.

Test Circuits/Timing Diagrams

+5V
|
V4
V+ EN NO1 +5V
NO2-NO3 —_|_
MAXIM —
A0 MAX4518  No4 |—— -5v
tz < 20ns
AL CcoM LOGIC ~ +3V [ \ < 20ns
Vour INPUT 50% F
GND V- v, /
500 35pF EN oV
| 300Q
— —= — - V| , VY
— = — Ly = = No1A VNO1B T
| SWITCH
Vi OUTPUT
V+ EN NO1B +5V Vour  qv
COMA, NO1A-NO2A —_l_ 90%
Ao NI — Vnoa, Vno2s
Al MAX4519 No2B b— 5v
— — |-—
CcOMB Vour tTRANS tTRANS
GND V-
500 | 3000Q I S5pF
L L — -5V
Figure 2. Transition Time
8 MNMAXIM
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Precision, 4-Channel/Dual 2-Channel,
Low-Voltage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

V+
|
vV V+
ENT N NO1 v+
NO2-NO4 fF——
INAXIM =
MAX4518
A0
M con Vour R o O
500 GND V- EN 50% F
T s _ (N
| 1k ov
- = — — -5V — —
V+ - -
l \
out
Ven| gy V' o v v
90% 90%
NO2B
COMA, NO1A-NO1A %
po MAXIMN =
MAX4519
Al comB o
Vour ton — > forF
50Q GND V- 35pF
| 1k
= = — = -5V = =
Figure 3. Enable Switching Time
+5V
VEN v+ tp <20ns
240 ——EN R
Logic  *3V tF < 20ns
NO1-NO4 +5V U\‘A PuT oV
NAXIM Y
— A0 *
Y N MAX4518 80%
SWITCH
com Vour ouTPUT
GND V- 350 Vour
50Q | 3000 v o
— -5V — —
Figure 4. Break-Before-Make Interval
W AXI 9
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MAX4518/MAX4519

Precision, 4-Channel/Dual 2-Channel,

Low-Voltage, CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

+5V
Rs
NO V+
VEN LOGIC
EN AAXIM U\IPUT . OFF ON OFF
— EN
Vs CHANNEL (—n0  MAX4518 con
SELECT |—{ A1 MAX4519 Vour
= “AV
CL = 1000nF " out
v
— GND V- oot
| — AVour IS THE MEASURED VOLTAGE DUE TO CHARGE TRANSFER
ERROR Q WHEN THE CHANNEL TURNS OFF.
— -5V
Q=AVourxC
Figure 5. Charge Injection
V+  10nF
T | NETWORK OFF ISOLATION = 20log \eﬂ
= ANALYZER IN
v
V+ IN | 50Q 50Q
Vi —] EN o e —> ON LOSS = 20l0g —V\C/’UT
IN
MAXIMN f
| | S oo a5
—p | MEAS. — REF
AKO— A CcoM 9 /\‘. 1
—_EO V- G\D | = §SOQ SOQ% =

V-

—

1o0F —

IIH
I1H

NOTES: MEASUREMENTS ARE STANDARDIZED AGAINST SHORT AT SOCKET TERMINALS.
OFF ISOLATION IS MEASURED BETWEEN COM AND “OFF” TERMINAL ON EACH SWITCH.

ON LOSS IS MEASURED BETWEEN COM AND “ON” TERMINAL ON EACH SWITCH.
CROSSTALK IS MEASURED BETWEEN COMA AND COMB
TERMINALS ON EACH DEVICE.

SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

Figure 6. Off Isolation, On Loss, Crosstalk

+5V
|
'
—] A2 v NO1 |—o
’
CHANNEL MAXIMN H IMHz
SELECT § —]Al  MAX4518 NOB8 |FQ=—O—— CAPACITANCE
MAX4519 \ ANALYZER
\
—] A0 COM o —
GND EN V- f= 1MHz

Figure 7. NO/COM Capacitanc

10

e

Downloaded from AFFOW.Com.

MAXIM



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

Precision, 4-Channel/Dual 2-Channel,
Low-Voltage, CMOS Analog Multiplexers

Functional Diagrams/Truth Tables

6 TSV XVIN/BTSTXVIN

NAXIN IV
MAX4518 v+ V- GND MAX4519 V|+ V| GI\|ID
I I I
NO1 Do NO2A ——4\c 1
NO2 ; }c — NO1A : }c — COMA
NO3 T T AN NO2B T T A )
NO4 ; ; ; ‘\:0—0 coM NO1B : ; ; A\:o—l—- CcomB
@ | @_ o) g_ ? QB T o] ¢ 7
A0 AL EN A0 AL EN
MAX4518 MAX4519
AL | AO | EN | ONSWITCH AL | A0 | EN | ONSWITCH
x| x| o NONE X | x |o NONE
oo | 1 NOL o | o | 1 | NoiANOIB
01| 1 NO2 o | 1| 1 | NoaaNOB
1o |1 NO3 1 | o | 1 | NoiaNO2B
11| 1 NO4 1| 1| 1 | No2aNo2B
LOGIC "0" Va < +0.8V, LOGIC "1" Vay = +2.4V
Pin Configurations (continued)
TOP VIEW
MAXIN NAXIN
MAX4518 MAX4519
e . 7
A [1 [14] AL o [1 14] AL
N 2} —13] eno N [2}— —3] oo
v-[3 Looc ] v V-3 LoGIC [12] v+
NoL [4 |~ a1 Nos NO1A [ |A 1] nois
No2 [5 |4 “a{10] nos Noza [5 |4 “a{10] noze
com [ | 9] ne. COMA [ 6 | 9] coms
NC. [7 3] NC. NC. [7 5] nC.
DIP/SO DIP/SO
N.C. = NOT INTERNALLY CONNECTED
MAXIMN 11
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Precision, 4-Channel/Dual 2-Channel,
Low-Voltage, CMOS Analog Multiplexers

_Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE
MAX4519CPD 0°C to +70°C 14 Plastic DIP
MAX4519CSD 0°C to +70°C 14 SO
MAX4519CEE 0°C to +70°C 16 QSOP
MAX4519C/D 0°C to +70°C Dice*
MAXA4519EPD 0°C to +70°C 14 Plastic DIP
MAX4519ESD -40°C to +85°C 14 SO
MAX4519EEE -40°C to +85°C 16 QSOP
MAX4519MJD -55°C to +125°C 14 CERDIP**

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

MAX4518/MAX4519

Chip Topographies

MAX4518 MAX4519

0.081"
(2.05mm)

I ! =
COMA COMB
0.081"
(2.05mm)

TRANSISTOR COUNT: 86
SUBSTRATE CONNECTED TO V+

L

TRANSISTOR COUNT: 86
SUBSTRATE CONNECTED TO V+

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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