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2Q, Quad, SPST, CMOS Analog Switches MAX4677/MAX4678/
MAX4679

General Description Features
The MAX4677/MAX4678/MAX4679 quad analog switches e On-Resistance 1.6Q max
feature 1.6Q max on-resistance (Ron) when operating e On-Resistance Flatness 0.4Q max

from a dual +5V supply. Ron is matched between chan-
nels to 0.3Q max and is flat (0.4Q max) over the speci-
fied signal range. Each switch can handle Rail-to-Rail® e Dual £2.7V to 5.5V or Single +2.7V to +11V
analog signals. Off-leakage current is 0.1nA at +25°C. Supply Range

These switches are ideal in low-distortion applications e TTL/CMOS-Logic Compatible

and are the preferrfad solution over mechanical relays: in e Crosstalk -84dB at 1MHz

automated test equipment. They have low power require-

ments, require less board space, and are more reliable e Off-Isolation -65dB at TMHz

than mechanical relays. e -3dB Bandwidth: 66MHz

The MAX4677 has four normally closed (NC) switches, e Rail-to-Rail Signal Range

and the MAX4678 has four normally open (NO) switches.
The MAX4679 has two NC and two NO switches and fea-
tures guaranteed break-before-make switching.

e On-Resistance Matching 0.3Q max

Ordering Information

The MAX4677/MAX4678/MAX4679 operate from either PART TEMP. RANGE PIN-PACKAGE
a single +2.7V to +11V or dual 2.7V to +5.5V supplies, MAX4677EUE -40°C to +85°C 16 TSSOP
making them ideal for use in digital card applications and MAX4677EPE -40°C to +85°C 16 DIP
single-ended 75Q systems. MAX4678EUE  -40°C to +85°C 16 TSSOP
These devices feature a separate logic supply input that MAX4678EPE -40°C to +85°C 16 DIP
operates from +2.7V to V+, allowing independent logic and MAX4679EUE -40°C to +85°C 16 TSSOP
analog supplies. MAX4679EPE ~ -40°Cto +85°C 16 DIP
Appl ications Rail-to-Rail is a registered trademark of Nippon Motorola, Ltd.
e Reed Relay Replacement e Avionics
e Test Equipment e ADC Systems
e Communications e Data-Acquisition

Systems Systems
e Audio Signal Routing e PBX/PABX Systems

Pin Configurations/Functional Diagrams/Truth Tables
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MAX4677/MAX4678/

MAX4679

Absolute Maximum Ratings

V|, IN_ to GND (Note 1)

2Q), Quad, SPST, CMOS Analog Switches

VeoM > YNC s VNO (Note 1) . V-to V+
Current (@ny Terminal) ...........cccoovreerveeeeiriieeeeeeeeeenes +50mA
Continuous Current (COM_, NC_, NO ).....cccovvevvivennnnne +100mA
Peak Current (COM_, NC_, NO_

pulsed at Tms 10% duty cycle) .......ccevveiiiiiiiieiens +200mA

Operating Temperature Range
Storage Temperature Range
Junction Temperature
Lead Temperature (soldering, 10s)

Continuous Power Dissipation (Tp = +70°C)
16-Pin Plastic DIP (derate 10.5mW/°C above +70°C)..842mW
16-Pin TSSOP (derate 5.7mW/°C above +70°C).......... 457mW
........................... -40°C to +85°C

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to www.maximintegrated.com/thermal-tutorial.

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%, V|_ = +2.7V to V+, GND = 0, V|4 = +2.4V, V|_ = +0.8V, Ta = TmiN to Tmax, unless otherwise noted.
Typical values are at Tp = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS | MmN | TYP | mAX |uNiTs
ANALOG SWITCH
Input Voltage Range Veom_ V- V+ \Y
VNo_» VNG
V+=4.5V, V- =-45V, Tp = +25°C 1.2 1.6
On-Resistance Ron Ilcom_=90mA, Q
VNo_Or VNG = £3.3V Ta = TmiN to Tmax 2
On-Resistance Match V+ =45V, V-=-45YV, Tp =+25°C 0.2 0.3
Between Channels ARON lcom_=90mA, Vo _or Q
(Note 3) VNc_ = £3.3V Ta =TmiN to Tmax 0.5
On-Resistance Flatness V+ =45V, V-=-4.5, Ta=+25°C 0.2 0.4
(Note 4) RFLAT lcom_=950mA, Vo _or Q
VNC_ =+3.3V, 0 Ta = TmiN to Tmax 0.5
NC_ or NO_ Off-Leakage oo ool | Ta=25C ! o 1
Current (Note 5) IN_(OFF) | VNo_OrVNc_=*4.5V, nA
Vcom_ = +4.5V Ta = TmiN to Tmax -10 10
V+=+55V,V-=-55V, | Tp=+25°C -1 0.1 1
ga':i; 32’&235";‘99 ICOM_(OFF) | VNo_or Vg = 4.5V, nA
Vcom_ = +4.5V Ta = TmiN to Tmax -10 10
V#=465V, V== 65V, |1, - 405C - 02 )
COM_ On-Leakage | Vcom_=24.9Y, nA
Current (Note 5) COM_(ON) VNo orVng =#4.5Vor
floating - TA = TmiN to Tmax 25 25
LOGIC INPUT
Input Logic High ViH VL =V+ 24 \
Input Logic Low VL VL =V+ 0.8 \Y
Input Leakage Current IIN VL =V+ -1 0.005 1 pA
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MAX4677/MAX4678/ 2Q), Quad, SPST, CMOS Analog Switches
MAX4679

Electrical Characteristics—Dual Supplies (continued)
(V+ = +5V £10%, V- = -5V £10%, V|_ = +2.7V to V+, GND = 0, V| = +2.4V, V| = +0.8V, Tp = TN to Timax, unless otherwise noted.
Typical values are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX |UNITS
POWER SUPPLY
Positive Supply Voltage V+ +2.7 +5.5 Vv
Negative Supply Voltage V- -2.7 -55 Vv
Logic Supply Voltage VL 2.7 V+ \Y
Positive Supply Current I+ IN_=GND or V| 0.001 1 MA
Negative Supply Current I- IN_=GND or V| -1 MA
Logic Supply Current IL IN_=GND or V| 1 MA
Ground Current IcND IN_=0orV+ V+=55V, V-=-55V 1 MA
DYNAMIC
V+ =+4.5V, V- =-4.5V, Tp =+25°C 200 350
Turn-On Time toN VNC_or Vo = $3.3V, ns
V| = V+, Figure 2 Ta=TmiN to Tmax 500
V+=+4.5V, V- = -4.5V, Tp = +25°C 110 150
Turn-Off Time toFF VNe_or VNo_ = $3.3V, ns
V| = V+, Figure 2 Ta=TmiN to Tmax 350
Break-Before-Make Delay tBBM Figure 3, MAX4679 only, R_ = 300Q, C|_ = 35pF 5 ns
Charge Injection Q Rgen =0, C = 1nF, VggN = 0, Figure 4 85 pC
Off-Isolation Viso R =50Q, C|_ = 5pF, f = 1MHz, Figure 5a -65 dB
Crosstalk R =50Q, C|_ = 5pF, f = 1MHz, Figure 6a -84 dB
-3dB Bandwidth BW Rs =50Q, R = 50Q, Figure 7a 66 MHz
ggp‘;rci':g;ﬁ' C(N_OFF) | f=1MHz, Figure 8a 85 pF
COM Off-Capacitance C(comorF) | f=1MHz, Figure 8a 85 pF
On-Capacitance C(on) f=1MHz, Figure 8b 350 pF
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2Q), Quad, SPST, CMOS Analog Switches

Electrical Characteristics—Single Supply

(V+ =45V +10%, V- =0, V= +2.7V to V+, GND =0, V| = +2.4V, V|_ = +0.8V, Tp = TmiN to Tpax, unless otherwise noted. Typical
values are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
ANALOG SWITCH
Vcom_
Input Voltage Range - 0 V+ \%
P g g VNo_ s VNC_
V+=+4.5V, Icom_= Ta = +25°C 1.8 2.7
On-Resistance RonN 50mA, VNo_ or Ve Q
=3.3V TA =TmiN to Tmax 3.5
On-Resistance Match V+=+45V, Icom_= Ta = +25°C 0.05 0.15
Between Channels ARON 50mA, Vo or Ve Q
(Note 3) =3.3V Ta =TmiN to Tmax 0.3
On-Resistance V+=+4.5V, Icom_= | Ta=+25°C 015  0.25
Flatness (Note 4) RFLAT S0mA, Vno_orVine_= Q
3.3V, 1.5V TA=TmiN to Tmax 0.4
NC_ or NO_ Off- V+ =+5.5V, Tp = +25°C -1 0.1 1
Leakage Current IN_(OFF) | VNo _orVnc =45V, nA
(Note 5) 1V;Veom_ =1V, 4.5V | TA=Twmin to Tmax -10 10
COM_ Off-Leakage V+ = +5.5V; B Ta =+25°C -1 0.1 1
Current (Note 5) lcom_(oFF) | VNo_orVinc_=4.5V, nA
1V:Veom =1V, 45V | Ta=Twmin to Tmax -10 10
COM_ On-Leakage Vit = +5-.5V; Vcom_= Ta=+25°C -2 0.2 2
Current (Note 5) |COM_(ON) 1V, 4.5V, VNo_or Ve nA
=1V, 4.5V, or floating Ta=TmiN to Tmax -25 25
LOGIC INPUT
Input Low Voltage VL VL =V+ 0.8 \%
Input High Voltage ViH VL =V+ 24 \%
Input Leakage Current N VL =V+ -1 0.005 1 MA
POWER SUPPLY
Positive Supply Voltage V+ 2.7 6 V
Logic Supply Voltage VL 2.7 V+ Vv
Positive Supply Current [+ VIN_=0orV, VL =V+ 1 1 MA
Logic Supply Current IL VIN_=0orV, V+=5.5V 1 MA
Ground Current IcND VIN_=0orV, V+=5.5V 1 10 MA
DYNAMIC
xL = V+,\\//+ = +4:.55:\>’/\;/ Tp = +25°C 600 1000
- . NC_ or NO_ = 9.9V,
Turn-On Time toN R, = 3000, C| = 35pF, ns
Figure 2 Ta=TmiN to Tmax 1400
V| =V+, V+ = +4.5V; Tp = +25°C 120 165
) ) VNe_or Vno_ =3.3V,
Turn-Off Time toFF R, = 3000, C| = 35pF, ns
Figure 2 TA =TmiN to Tmax 400
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MAX4677/MAX4678/
MAX4679

Electrical Characteristics— Single Supply (continued)

2Q), Quad, SPST, CMOS Analog Switches

(V+ =45V +10%, V- =0, V= +2.7V to V+, GND =0, V| = +2.4V, V|_ = +0.8V, Tp = TmiN to Tpax, unless otherwise noted. Typical

values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
gs:;'Befme' Make tBBM MAX4679 only, R, = 300Q, C| = 35pF, Figure 3 5 ns
Charge Injection Q RgeN =0, C_ = 1nF, Vggn = 0, Figure 4 9 pC
Off-Isolation Viso R =50Q, C|_ = 5pF, f = 1MHz, Figure 5b -65 dB
Crosstalk R =50Q, C|_= 5pF, f = 1MHz, Figure 6b -84 dB
-3dB Bandwidth BW Rs =50Q, R =50Q, Figure 7b 63 MHz
NC or NO Off- _ .

Capacitance C(N_OFF) f = 1MHz, Figure 8a 85 pF
COM Off-Capacitance CcomorF) | f=1MHz, Figure 8a 85 pF
On-Capacitance CoN) f = 1MHz, Figure 8b 350 pF

Note 2:

this data sheet.
Note 3:
Note 4:

Note 5:

ARON = RoN(MAX) - RON(MIN)-
Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal ranges.
Leakage parameters are 100% tested at maximum-rated hot operating temperature and the highest supply voltage, and

guaranteed by correlation at +25°C.

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)
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ON-RESISTANCE vs. VCOM
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The algebraic convention, where the most negative value is a minimum and the most positive value a maximum, is used in

ON-RESISTANCE vs. Vcom AND
TEMPERATURE (DUAL SUPPLIES)
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MAX4677/MAX4678/
MAX4679

2Q), Quad, SPST, CMOS Analog Switches

Typical Operating Characteristics (continued)

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom AND
TEMPERATURE (SINGLE SUPPLY)
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MAX4677/MAX4678/

MAX4679

Typical Operating Characteristics (continued)

(Ta = +25°C, unless otherwise noted.)

INSERTION LOSS,

OFF-ISOLATION, AND CROSSTALK
vs. FREQUENCY (DUAL SUPPLIES)

2Q), Quad, SPST, CMOS Analog Switches

INSERTION LOSS,
OFF-ISOLATION, AND CROSSTALK
vs. FREQUENCY (SINGLE SUPPLY)

K Mk ik
0 < G 0 E i
- 3 - 3
A0 [V =45V i INSERTION LOSS T T L A0 FV* =45V i SERTION LOSS T L=
20 BV-=SVOLIE LA 20 LYY L i A
V= V+ OFF-ISOLATION// VL=V+ T[|OFF-ISOLATION /"
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2/ / /
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A1 / /1
. - .
-90 - “’#/ -90
0.1 1 10 100 0.1 1 10 100
(MHz) (MHz)
Pin Description
PIN
NAME FUNCTION
MAX4677 MAX4678 MAX4679
IN1, IN2, .
1,8,9, 16 1,8,9, 16 1,8,9, 16 IN3, IN4 Logic Inputs
COM1, COM2, . .
2,7,10,15 2,7,10,15 2,7,10,15 COM3, COM4 Analog Switch Common Terminals
NC1, NC2, . .
3,6,11,14 — — NC3, NC4 Analog Switch Normally Closed Terminals
NO1, NO2, . )
— 3,6,11,14 — NO3, NO4 Analog Switch Normally Open Terminals
— — 3,6 NO1, NO4 Analog Switch Normally Open Terminals
— — 11, 14 NC2, NC3 Analog Switch Normally Closed Terminals
4 4 4 V- Negative Supply-Voltage Input. Connect to GND
for single-supply operation.
5 5 5 GND Ground
12 12 12 VL Logic Supply Input
13 13 13 V+ Positive Supply Input

www.analog.com
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MAX4677/MAX4678/
MAX4679

Applications Information

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 ratings
can cause permanent damage to the devices. Always
sequence V+ on first, then V-, then V| followed by the
logic inputs, NO_, NC_, or COM. If proper power-supply
sequencing is not possible, add two small signal diodes
(D1, D2) in series with the supply pins, and a Schottky
diode between V+ and V| for overvoltage protection
(Figure 1). Adding diodes reduces the analog signal range
to one diode drop below V+ and one diode drop 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 11V.

2Q), Quad, SPST, CMOS Analog Switches

Power-supply bypassing improves noise margin and pre-
vents switching noise from propagating from the V+ upply
to other components. A 0.1uF capacitor connected from
V+ to GND is adequate for most applications.

MAX4677
MAX4678
MAX4679

V+
i D1

‘ ﬁ
N N \'
COM_

A NO_

- '
V-

V2

*INTERNAL PROTECTION DIODES

Figure 1. Overvoltage Protection Using External Blocking Diodes

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.

Vour = Vcom (RLRJ,%RON)

MAX4677 " "
MAX4678
MAX4679 | |
v Ve SWITCH
SWITCH ygoy —{COM _aNO_ il
INPUT 'ORNC_ out
| RL CL
N : 3000 I 35pF
GND - e _
LOGIC I v
INPUT |
oV V-

tr < 20ns

LOGIC
INPUT

0.9 x Vout

SWITCH g
OUTPUT

Figure 2. Switching Time

LOGIC +3V
INPUT 50%
Vour1 0 / \

v+ v+
MAX4679 | |
comt - " No
Veoms = +3V A I
I
Veonz = +3v —fCOM2 Lz NC2 Vour2
I
I
| — —
LOGIC N2 GND V- -
INPUT T
JE - T
- RL =300Q
CL = 35pF

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.

' N

SWITCH
OUTPUT 1 09xVourt \
(Vour1) 0
SWITCH
OUTPUT 2 0.9 x VouT?
(Vour2) ~_ |
0 tp l@— —| tp |-

Figure 3. Break-Before-Make Interval (MAX4679 Only)
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MAX4677/MAX4678/

MAX4679

MAX4677
MAX4678
MAX4679

RGEN

V+

2Q), Quad, SPST, CMOS Analog Switches

?

NC_ OR

AVout ¢
Vourt
o/ * Vourt f
T w
OFF OFF
VGEN —_ CL ON
1 T I
— J_— — ON
= = V— N OFF OFF
Q = (AVour)(CL)
VIN = +3V
— IN DEPENDS ON SWITCH CONFIGURATION;
- INPUT POLARITY DETERMINED BY SENSE OF SWITCH
Figure 4. Charge Injection
=
NETWORK INT ~ MAX4677 NETWORK ;; —
ANALYZER MAX4678 ANALYZER :
Y4 MAX4679 _ N_1 / o COM(
N_1 \o COM{ PORT1
PORT 1 * = A
50Q MAX4677 N
500 " MAX4678 =
& — MAX4679 <7
i N__ COoM_
PORT2 — ‘ N A coM_ PORT 2— i A
_— — V- GND WL V+ fp—
— V- GND L V+ = = —
5V ——e@ J_— 4>—l—o +5V _._ i oY
I T =
Figure 5a. Off-Isolation Test Circuit, Dual Supplies Figure 5b. Off-Isolation Test Circuit, Single Supply
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MAX4677/MAX4678/ 2Q), Quad, SPST, CMOS Analog Switches
MAX4679
NETWORK
MAX4677 ANALYZER mng%
NETWORK MAX4678 MAX4679
MAX4679
ANALYZER com / \
PORT 1 COM! o// A N PRt 4lg ||;1
IN1 L ov+
——OV+ 500 50Q
PORT 2 COM_ o/-/ A N__ o L
SORT2 coM_ o// = AN IN2 -
A IN2
GND Vi v+
V- GND Vi V+
B sy e wall O
= 1 3 < v+
€L €L = —
= = T
Figure 6a. Crosstalk Test Circuit, Dual Supplies Figure 6b. Crosstalk Test Circuit, Single Supply
NETWORK ANALYZER
PORT 1 com . N
AN
! OV+
MAX4677
PORT 2 MAX4678
com. MAX4679
L
V- GND V. V4
50— l O +5V
L I

Figure 7a. Insertion Loss Test Circuit, Dual Supplies
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NETWORK ANALYZER
N_1
PORT 1 COM O/Z; A =
IN
— O V+
MAX4677
PORT2 MAX4678
MAX4679
V- GND VL W+
\—0 O +5V
L
Figure 7b. Insertion Loss Test Circuit, Single Supply
+5V v
c c
I |
I |
= V+ VL = V4 VL
COM1-4 MAX4677 COM1-4 MAX4677
MAX4678 CAPACITANCE MAX4678
MAX4679 VETER MAX4679
IN1-4 IN14
CAPACITANCE - <}—— 24 [ <}__ o
METER 1) F=1MHZ — o
NCORNO NCORNO
F=1MHZ — (1-4) (1-4)
© o
GND V- GND v
= R S
o = -5V —

Figure 8a. Channel Off-Capacitance Figure 8b. Channel On-Capacitance

Chip Information
TRANSISTOR COUNT: 240

PROCESS: CMOS
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MAX4677/MAX4678/ 2Q), Quad, SPST, CMOS Analog Switches
MAX4679

Package Information

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/packages. Note that a “+”,
“#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing
pertains to the package regardless of RoHS status.

0 a0 i COMMON DIMENSTONS
: M } [MILLIMETER INCHE.
S \TMIN. [ MAX. | MIN. AX.
_ A 11 043
[ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ Al 005 015 2006
I J [A] 085 | 095 3 | 037
{ H ] b [ 019 030 [ 007 [ 012
r bl 019 0.25 7 [ .010
1.00 c| 0030 0.20 35 08
Y <1 0090 [ 04 35 053
D[SEE_VARIATIONS [SEE_VARIATIONS
£ 430 | 169 1
L 1 e 065 BSC 1026 BSC
£xPOSED — H| 625 | 650 | 246 | 256
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PACKAGE FANILY OUTLINE: PDIP 300" I1/1I21-0043 B
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Revision History

REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 4/00 Initial release —

1 4/21 Added Figure 8a and Figure 8b 11,12
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