19-1982; Rev 1, 5/04

MNAXIMN

0.8, Low-Voltage, Single-Supply
SPDT Analog Switch in SC70

General Description

The MAX4714 is a low on-resistance, low-voltage sin-
gle-pole/double-throw (SPDT) analog switch that oper-
ates from a single +1.6V to +3.6V supply. The
MAX4714 has break-before-make switching. This
device also has fast switching speeds (toN = 18ns,
max, tOFF = 12ns, max).

When powered from a +3V supply, the MAX4714 fea-
tures 0.8Q (max) on-resistance (RoN), with 0.18Q (max)
RonN matching and flatness. The digital logic input is 1.8V
CMOS compatible when using a single +3V supply.

The MAX4714 is pin compatible with the MAX4599 and
is available in a 6-pin SC70 or uDFN package.

Applications

Power Routing

Battery-Operated Equipment

Audio and Video Signal Routing
Low-Voltage Data-Acquisition Systems

¢

* o

* & o o

Features
Low RoON
0.8Q2 (max) (+3V Supply)
2.5Q (max) (+1.8V Supply)
0.18Q max RoN Flatness (+3V Supply)

+1.6V to +3.6V Single-Supply Operation

Available in 6-Pin uDFN (1.5mm x 1mm) and SC70
Packages

Fast Switching: toN = 18ns (max), toFF = 12ns (max)
1.8V CMOS Logic Compatible (+3V Supply)

Pin Compatible with MAX4599

Guaranteed Break-Before-Make

Ordering Information

PIN- TOP
PART TEMP RANGE PACKAGE MARK
MAX4714EXT-T  -40°C to +85°C 6 SC70-6 AAY
MAXA4714ELT-T -40°C to +85°C 6 uDFN-6 AJ

Communications Circuits

PCMCIA Cards
Cellular Phones
Modems
Hard Drives
Pin Configurations/Functional Diagrams/Truth Table
TOP VIEW
MNAXI NI
MAX4714 MAX4714
L] )
N> e o N [1 —[>-TJ—£| NO LOGIC | NC | NO
vV o : P CoM V+|Z : E CoM 0 on OFF
- I_i { 1 OFF | ON
N GND
GNDJi 3 L 4ne [5] [4] e SWITCHES SHOWN
FOR LOGIC 0 INPUT
UDFN SC70-6
X1V Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at

1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX4714

0.8, Low-Voltage, Single-Supply
SPDT Analog Switch in SC70

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to GND 6-Pin SC70 (derate 3.1mW/°C above +70°C)............... 247mW
Ve, IN -0.3V to +4V 6-Pin uDFN-6 (derate 2.1mW/°C above +70°C) ........... 167mwW
COM, NC, NO (Note 1)....ccoviiiiiiiiiiiieane, -0.3Vto (V+ + 0.3V) Operating Temperature Range

Continuous Current NO, NC to COM........ccccoviiiiiinnne +150mA MAXATAAEXT oo

Peak Current NO, NC to COM Junction Temperature
(pulsed at 1ms, 10% duty cycle max) ............cccc.co..... +300mA Storage Temperature Range ............ccoocvvevennnnn -65°C to +150°C

Continuous Power Dissipation Lead Temperature (soldering, 10S) ........cccceevviiieiiinieenn, +300°C

Note 1: Signals on NC, NO, and COM exceeding V+ or GND are clamped by internal diodes.

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—Single +3V Supply

(V+ = +2.7V to +3.6Y, VIH = +1.4V, V| = +0.5V, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at V+ = +3.0V and

Ta = +25°C.) (Notes 2, 3)

PARAMETER | symsoL | CONDITIONS | Ta MIN TYP  MAX |UNITS
ANALOG SWITCH
. Vcowm,
Analog Signal Range 0 V+ vV
g9 ¢ VNO, VNC
= = +25°C 0.6 0.8
On-Resistance (Note 4) RoN V= 2.7V, lcom = 100mA, Q
VNO or VNG = 1.5V TMIN to TMAX 0.9
On-Resistance Match V+ =27V, Icom = 100mA, +25°C 0.03  0.06
ARON Q
Between Channels (Note 5) VNO or VNG = 1.5V TMIN to TMAX 0.08
On-Resistance Flatness V+ =27V, Icom = 100mA, +25°C 0.1 0.18
RFLAT(ON) Q
(Note 6) VNO or VNC =0.6V, 1.5V, 2.1V TMIN to TMAX 0.2
NO or NC Off-Leakage INO(OFF), | V+=3.3V,Vcom=0.3V, 3V, +25°C -1 +1 A
Current INC(OFF) | VNO or VNC =3V, 0.3V TMINto Tmax| -5 +5
V+ =33V, Vcom = 0.3V, 3V, +25°C -2 +2
COM On-Leakage Current | . nA
9 COM(ON) VNo or VNC = 0.3V, 38V or floating | Tmin to TMAX -10 +10
DYNAMIC
= = 25°C 13 18
Turn-On Time tON VNO or VNG ) 1.5V, RL =500, i ns
CL = 35pF, Figure 1 TMIN to TMAX 20
= = 25°C 6 12
Turn-Off Time tOFF VNO or VNG ) 1.5V, R =500, i ns
CL= 35pF, Figure 1 TMIN to TMAX 15
Break-Before-Make Delay _y VNO or VNG = 1.5V, RL = 509, +25°C 1 9 ns
(Note 7) CL = 35pF, Figure 2 TMIN to TMAX 1
Charge Injection Q VGEN, RGeN, CL= 1.0nF, Figure 3 +25°C 22 pC
. f = 1MHz, Vcom = 1VRMS, o
Off-Isolation (Note 8) VIso RL = 500, C\ = 5pF, Figure 4 +25°C 54 dB
f=1MHz, Vcom = 1VRMS, o )
Crosstalk (Note 9) RL = 500, C\ = 5pF, Figure 4 +25°C 54 dB
Total Harmonic Distortion THD f = 20Hz to 20kHz, Voom = 2Vp-p, +25°C 0.01 %
RL = 32Q
2 AKXV




0.8, Low-Voltage, Single-Supply
SPDT Analog Switch in SC70

ELECTRICAL CHARACTERISTICS—Single +3V Supply (continued)

(V+ = +2.7V 1o +3.6V, VIH = +1.4V, V|L = +0.5V, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at V+ = +3.0V and
Ta = +25°C.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS Ta MIN TYP MAX | UNITS
NC or NO Off-Capacitance CNO(OFF), f = 1MHz, Figure 5 +25°C 30 pF
CNC(OFF)

COM On-Capacitance Ccom©N)y | f=1MHz, Figure 5 +25°C 65 pF
LOGIC INPUT

Input Voltage Low ViL 0.5 \
Input Voltage High VIH 14 \
Input Leakage Current lIN VIN =0V or V+ -1 +1 pA
SUPPLY

Power-Supply Range V+ 1.6 3.6 \

. +25°C 0.04 0.2
Positive Supply Current I+ V+ =+3.6V,ViN=0Vor V+ pA
TMIN to TMAX 2

ELECTRICAL CHARACTERISTICS—Single +1.8V Supply

(V+ = +1.8V, VI = +1V, VL = +0.4V, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 2, 3)

PARAMETER | symoL | CONDITIONS | Ta MIN TYP MAX |UNITS
ANALOG SWITCH
. Vcom,
Analog Signal Range 0 V+ \
9>18 9 VNO, VNC
= +25°C 1.2 25
On-Resistance RoN Icom = 10mA, Q
VNO or VNG = +0.9V TMIN to TMAX 5
NO or NC Off-Leakage INO(OFF), | Vcom = 0.3V, 1.5V, +25°C -1 0.01 +1 A
Current INC(OFF) VNO or VNG = 1.5V, 0.3V TMIN to TMAX 5 +5
Vcom = 0.3V, 1.5V, VNo or +25°C -2 +2
COM On-Leakage Current | ) nA
¢ COMON | v = 0.3V, 1.5V or floating TMIN to Tuax | 10 10
DYNAMIC
! VNO or VNC = 1.5V, RL = 50Q, +25°C 18 25
Turn-On Time t ) ns
ON CL= 35pF, Flgure 1 TMIN to TMAX 30
= = +25°C 9 15
Turn-Off Time tOFF Vo or Ve ) 1.5V, R = 500, ns
CL = 35pF, Figure 1 TMIN to TMAX 18
Break-Before-Make Delay 880 VNO or VN = 1.5V, RL = 509, +25°C 2 s
(Note 7) CL = 35pF, Figure 2 TMIN tO TmAx | 2
Charge Injection Q V,GEN = 0V, Raen =0, CL=1nF, +25°C 12 pC
Figure 3

MAXI 3

VILVXVIN



MAX4714

0.8, Low-Voltage, Single-Supply

SPDT Analog Switch in SC70

ELECTRICAL CHARACTERISTICS—Single +1.8V Supply (continued)

(V+ = +1.8V, VI = +1V, V|L = +0.4V, Ta = TMmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 2, 3)

PARAMETER | symeoL | CONDITIONS | Ta | MIN TYP MAX |UNITS
LOGIC INPUT
Input Voltage Low ViL 0.4 V
Input Voltage High VIH \
Input Leakage Current lIN VIN =0V or V+ 1 pA
SUPPLY
y +25°C 0.04 0.2
Positive Supply Current I+ VIN =0V or V+ PA
TMIN to TMAX 2
Note 2: The algebraic convention, where the most negative value is a minimum and the most positive value is a maximum, is used in

Note 3:

Note 4:
Note 5:
Note 6:

Note 7:
Note 8:
Note 9:

this data sheet.

Parts are 100% tested at +25°C. Limits across the full temperature range are guaranteed by design and

correlation.

Guaranteed by design for uDFN package.

ARON = RoN(MAX) - RON(MIN).

Flatness is defined as the difference between the maximum and minimum values of on-resistance as measured over the
specified analog signal range.

Guaranteed by design.

Off-Isolation = 20log1o [Vcom / (VNC or VNO)], Vcom = output, VNC or VNO = input to off switch.

Between the two switches.

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE
vs. GCOM VOLTAGE OVER SUPPLY VOLTAGE

ON-RESISTANCE
vs. COM VOLTAGE OVER TEMPERATURE

TURN-ON/OFF TIMES
vs. SUPPLY VOLTAGE

12 — T = 0 — g 20 .
11 Al Ve=s18Y_ loom=T00mAll= o7, N 2 A_+fA:+65°F : 18 ‘\ :
/ : N Ny = 25 16 Nl E
1.0 0.65 v \ /\ \
/ \ vi—s20v 0.60 =N 1 ~
1 LNt
= 08 = I
& // \ = 050 / \\1 /A\& sz 10
07 A/ Vi =425V ] ° °
/ 045 = [~ loFF
) (Ve=s21V Ta=0°C  Th=-20C 6 —
06 S—" V+=+3.0V 040 + TR | A s
05 >\ S 33 cont = 100mA /
: NS 035 |- 'com= Ta=-40°C — T 2
Ve 2436V N \ M R.- 500
0.4 . 0.30 0 ‘
0 05 10 15 20 25 30 35 0 05 10 15 20 25 10 15 20 25 30 35
Veom (V) Veom (V) SUPPLY VOLTAGE (V)
4 MAXIV




0.8, Low-Voltage, Single-Supply
SPDT Analog Switch in SC70

Typical Operating Characteristics (continued)

(Ta = +25°C, unless otherwise noted.)

TURN-ON/OFF TIMES ON/OFF-LEAKAGE CURRENT
vs. TEMPERATURE vs. TEMPERATURE CHARGE INJECTION vs. COM VOLTAGE
16 s 40 ‘ a 50 8
ol : V=33V H 5 LA E
14 = g 35 § g
// E = E 40 [ \ E
12 = 30 | T\
= Icom(oN) % \
= 10 % 2.5 30 l \
~ (&b} ) —
£ 8 8 20 2 % ’ \ J
< = =] \ / CL=1nF
= = 20 AT\
6 forF 515 / N N
= lcom(oF) / 15 A
4 S 10 / I
Vi =427V 3 10 V=18V
2 RL=50Q — 05 CL=1nF
0L = 350F = 5 ||
0 ‘ 0 0
40 20 0 2 4 60 80 40 20 0 20 40 60 8 0 04 08 12 16 20 24 28 32 36
TEMPERATURE (°C) TEMPERATURE (°C) Veom (V)
LOGIC THRESHOLD VOLTAGE TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE vs. SUPPLY VOLTAGE vs. FREQUENCY N
20 T T 5 11 8 1 T
ON-L0SS g g RL =320
0 N g — 10 P § V=3V
NIPNE = / ]
20 (Sl g 9 )
R A 5 Vi RISING /// 01
g 554 3
: Y : v gl S SR SR SSii
S 60 rail & 07 A =
LA = L e . \
80 udl ‘ﬁ)N—‘P‘I-‘IASF S 06 / '
[
//OFF-1SOLATION/CROSSTAL = /
-100 \ 0.5 \
-120 04 0.001
10k 100k M 10M 100M 1G 1.0 15 2.0 25 3.0 35 10 100 1k 10k 100k
FREQUENCY (Hz) SUPPLY VOLTAGE (V) FREQUENCY (Hz)
Pin Description
PIN NAME FUNCTION
1 IN Digital Control Input
2 V+ Positive Supply Voltage Input
3 GND Ground
4 NC Analog Switch—Normally Closed
5 COM Analog Switch—Common
6 NO Analog Switch—Normally Open

MAXIM 5
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MAX4714

0.8, Low-Voltage, Single-Supply
SPDT Analog Switch in SC70

Detailed Description

The MAX4714 is a low-on-resistance (RoN), low-volt-
age, single-pole/double-throw (SPDT) analog switch
that operates from a +1.6V to +3.6V supply. The
MAX4714 has break-before-make switching. This
device also has fast switching speeds (toNn = 18ns,
max, tOFF = 12ns, max).

When powered from a +3V supply, the 0.8Q (max) RoN
allows high continuous currents to be switched in a
variety of applications.

Applications Information

Logic Inputs
The MAX4714 logic input can be driven up to +3.6V
regardless of the supply voltage. For example, with a

+3.3V supply, IN may be driven low to GND and high to
+3.6V. Driving IN rail-to-rail minimizes power consump-
tion.

Analog Signal Levels
Analog signals that range over the entire supply voltage
(V+ to GND) can be passed with very little change in
on-resistance (see Typical Operating Characteristics).
The switches are bidirectional, so the NO, NC, and
COM pins can be used as either inputs or outputs.

Chip Information

TRANSISTOR COUNT: 135
PROCESS: CMOS

Test Circuits/Timing Diagrams

C( INCLUDES FIXTURE AND STRAY CAPACITANCE.

R
Vour =Vn_ (RL +LR0N )

MAXIMN
MAX4714 “
I
V+
o e e ot Vour
. RL CL
! 500 35pF
b I
LOGIC GND B B
INPUT T

tr < 5ns

SWITCH gy
OUTPUT

LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE LOGIC SENSE.

Figure 1. Switching Time

INAXAM
MAX4714 V|+
V+
VN tm—v coM Vour
NO N
| -
,N_[>____. 500 —|—35pF
LOGIC @ GND = =
INPUT J_

C( INCLUDES FIXTURE AND STRAY CAPACITANCE.

ViNH

LOGIC

INPUT ]L 50%
VI

Vour 0.9x Vour

- ) ——

Figure 2. Break-Before-Make Interval
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0.8, Low-Voltage, Single-Supply
SPDT Analog Switch in SC70

Test Circuits/Timing Diagrams (continued)

MAXIMN Ve AVour ¢
MAX4714 |
Vi Vour
R
SN Ing ‘\:O coM _ . *
ORNO | T out IN
+ oL OFF OFF
VeEN _— T ON
_—l_ GND IN =
= = o
N OFF OFF
ViNL TO Ving Q= (AVour)(CL)
= IN DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.
Figure 3. Charge Injection
+3V 10nF v
our
OFF-ISOLATION = 20log ~—
T |__|_ NETWORK Vin
= ANALYZER y
Vi 50Q 50Q Vour
—] V] ON-LOSS = 20lo!
00RV+ IN com —2 N -— — q iy
MAXIM f Vour
= CROSSTALK =20log ——
. Waxaria V MEAS REF K i
our —> —
GND = $509 50Q % =
l = =
MEASUREMENTS ARE STANDARDIZED AGAINST SHORTS AT IC TERMINALS.
OFF-ISOLATION IS MEASURED BETWEEN COM_ AND "OFF" NO_ OR NC_ TERMINAL ON EACH SWITCH.
ON-LOSS IS MEASURED BETWEEN COM_ AND "ON" NO_ OR NC_TERMINAL ON EACH SWITCH.
CROSSTALK IS MEASURED FROM ONE CHANNEL TO ALL OTHER CHANNELS.
SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

Figure 4. On-Loss, Off-Isolation, and Crosstalk

1o0F U
i

V+
COM MAXI
MAX4714

VINL

IN
CAPACITANCE| <4 ' | X\~ <]__ OR

METER 7 INCor VinH
g NO
- O0—

f=1MHz

Figure 5. Channel Off/On-Capacitance
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MAX4714

0.8, Low-Voltage, Single-Supply
SPDT Analog Switch in SC70

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

(%]
o]
D 015 REF, COMMON_DIMENSIONS 3
¥ SYMBOL | MIN MAX g
5 A 0.80 110 @
l = Al 000 | 0.0
A2 0.80 1.00
b 015 0.30
c 0.0 0.8
Ly D 1.80 2.20
mariNG —~J|[ ' ' e 0.65 BSC.
N E 115 1.35
HE \A_FTA_ E HE | 180 | 240
0.0 0.41
e L1 0.425 TYP.
e
— J m \\ Q1 010 | 0.40
PIN1

- e

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS ARE INCLUSIVE OF PLATING.
| 3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.
\ 4. COPLANARITY 4 MILS. MAX.
A

/A FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM "A” AND LEAD SURFACE.
/A\ MARKING 1S FOR PACKAGE ORIENTATION REFERENCE ONLY.
‘ 7. LEAD CENTERLINES TQ BE AT TRUE POSITION AS DEFINED BY
BASIC DIMENSION “e”, +0.05.

_|_|_ _|__

AL
=
BRALLAS /N X1V
e PACKAGE OUTLINE, 6L SC70
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0077 C /
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0.8, Low-Voltage, Single-Supply
SPDT Analog Switch in SC70

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

[© B>
6L UDFN.EPS

—*— NN
. S AAA T (U L e
|

PIN 1 _E -

L
INDEXAREA\\ T |::| ‘_91 |: i
I | N B

TOP VIEW SIDE VIEW BOTTOM VIEW

COMMON DIMENSIONS

nidls

s
Y“
B
2 [ MmN NOM. MAX.
W A | 064 | 072 | 080
Al - 0.20 -
D 1.45 1.50 1.55
SECTION A-A E 0.95 1.00 1.05
L 0.30 0.35 0.40
1 - - 0.08
2 = - 0.05
b 0.17 0.20 0.23
e 0.50 BSC.
NOTES:
% DIMENSIONS ARE IN MILLIMETERS. D
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. ALLAS -,
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC Egsmucm / VI/“I/ VI

DIMENSION “e", +0.05.

TITLE:

PACKAGE OUTLINE, 6L uDFN, 1.5x1.0x0.8mm

T %

DOCUMENT CONTROL NO.

21-0147

REV.

-DRAWING NOT TO SCALE- C

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.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 9

© 2004 Maxim Integrated Products Printed USA MAXIM s a registered trademark of Maxim Integrated Products.

VILVXVIN



