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High-Speed, Low-Voltage, 0.7 CMOS Analog

General Description

The MAX4781/MAX4782/MAX4783 are high-speed,
low-voltage, low on-resistance, CMOS analog multiplex-
ers/switches configured as an 8-channel multiplexer
(MAX4781), two 4-channel multiplexers (MAX4782),
and three single-pole/double-throw (SPDT) switches
(MAX4783).

These devices operate with a +1.6V to +3.6V single
supply. When powered from a +3V supply, MAX4781/
MAX4782/MAX4783 feature a 0.7Q on-resistance
(RoN), with 0.3Q RoN matching between channels, and
0.1Q RON flatness. These devices handle rail-to-rail
analog signals while consuming less than 3uW of qui-
escent power. They are available in space-saving 16-
pin thin QFN (3mm x 3mm) and TSSOP packages.

Applications
Battery-Operated Equipment

Audio Signal Routing

Low-Voltage Data-Acquisition Systems
Communications Circuits

Switches/Multiplexers

Features

On-Resistance
0.7Q (+3V Supply)
1.6Q (+1.8V Supply)

On-Resistance Match Between Channels
0.3Q (+3V Supply)

On-Resistance Flatness
0.1Q (+3V Supply)

Single-Supply Operation Down to 1.6V

High-Current Handling Capacity (150mA
Continuous)

+1.8V CMOS-Logic Compatible
Fast Switching Times: toN = 11ns, tOFF = 4ns

Pin Compatible with Industry-Standard
74HC4051/74HC4052/74HC4053 and
MAX4617/MAX4618/MAX4619

Available in 3mm x 3mm 16-Pin Thin QFN Packages

Ordering Information

PART

TEMP RANGE

PIN-PACKAGE

MAX4781EUE

-40°C to +85°C

16 TSSOP

MAX4781ETE

-40°C to +85°C

16 Thin QFN (3mm x 3mm)

MAX4782EUE

-40°C to +85°C

16 TSSOP

MAXA782ETE

-40°C to +85°C

16 Thin QFN (8mm x 3mm)

MAX4783EUE

-40°C to +85°C

16 TSSOP

MAX4783ETE

-40°C to +85°C

16 Thin QFN (83mm x 3mm)

Pin Configurations/Functional Diagrams
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Pin Configurations/Functional Diagrams continued at end of data sheet.
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MAX4781/MAX4782/MAX4783

High-Speed, Low-Voltage, 0.7Q2 CMOS Analog

Switches/Multiplexers

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to GND

Vee, A B, C,and ENABLE ..o -0.3V to +4.6V

Voltage at Any Other Terminal

(NOtE 1) -0.3Vto (Vcc + 0.3V)
Continuous Current into A, B, C, ENABLE....................... +10mA
Continuous Currentinto X, Y, Z, X_,Y_, Z_.ccccccviiiin. +150mA
Peak Currentinto X, Y, Z, X_,Y_, Z_

(pulsed at 1ms, 10% duty cycle).......cccccvvvvieiiiieenne. +300mA

Continuous Power Dissipation
16-Pin Thin QFN (derate 16.9mW/°C above +70°C) ...1349mW
16-Pin TSSOP (derate 5.7mW/°C above +70°C) ........ 457mW
Operating Temperature Range -40°C to +85°C

Junction Temperature ...........ccoovveeiiiiiiiiiic +150°C
Storage Temperature Range ..........cc.ccooeeeeen. -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccevvvviiiiineennns. +300°C

Note 1: Signals on X, Y, Z, X_, Y_, and Z_ exceeding Vcc or GND are clamped by internal diodes. Limit forward-diode current to

maximum current rating.

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

(Vcc = +2.7V to +3.6V, GND = 0, VIH = 1.4V, V|L = 0.5V, TA = TMIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Notes 2, 3)

PARAMETER | SYMBOL | CONDITIONS | Ta MIN TYP MAX | UNITS
ANALOG SWITCH
. Vx, W, Vz,

Analog S IR 0 V Vv

nalog Signal Range Ve iy Vr cc
e Voo =+27V; Ix Iy, 1z = +25°C 0.7 1

On-Resistance (Note 4) RoN 100mA: V. Vy, Vz = 1.7V T 10 T 1o Q
On-Resistance Match Vec = 427V I Iy 17 = +25°C 0.3 0.4

Between Channels ARON 1(():gm_A- Vo V X—\’/ T 12?\7 Q
(Notes 4, 5) YXVY Yz = TMIN to TMAX 0.6
- Vec=+27V;Ix_, Iv_ 1z_= +25°C 0.1 0.2

(C,)\‘n—tl:?eg)lstance Flatness RELAT(ON) | 100mA; Vix, Vy, Vz = 0, 0.7V, o
ote 1.7V TMIN to TmAx 0.2
Xy 7 IX_(OFF) | Vcc=+3.6V; +25°C -2 0.002 +2

o lY_(OFF) Vx_, Wy ,Vz =33V,03V;Vx, nA
Off-Leakage Current 7 (OFF) | Vi, Vz =03V, 33V TMIN to TMAX -7 +7

X Off-Leakage Current IXOP) xic:;g\f\gsv +25°C 2 0.002 +2 "
(MAX4781 Only) vx: =0.3V, 33V TMIN to TMAX -50 +50

X On-Leakage Current IX(ON) \\;gc:o-g\?\gsv 20 * 000 2 nA
(MAX4781 Only) Vx_ =023V, 3.3V o floating TMIN to TMAX -50 +50
|X(OFF) Vce = +3.6V, +25°C -2 0.002 +2

et | G| veu e =30 "
( ly) |Z(OFF) Wy, Vz =0.3V, 3.3V TMIN to TMAX -25 +25
[X(ON) Vce =+3.6V; +25°C -2 0.002 +2

st | o | ezoaraanv, 0
v IZON) | Vz=0.3V, 33V or floating ThIN to ThAX 25 495

2 MNMAXIV
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High-Speed, Low-Voltage, 0.7Q20 CMOS Analog
Switches/Multiplexers

ELECTRICAL CHARACTERISTICS—Single +3V Supply (continued)

(Vcc = +2.7V to +3.6V, GND = 0, ViH = 1.4V, V|L = 0.5V, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta =

+25°C.) (Notes 2, 3)

PARAMETER | symBoL | CONDITIONS | ta | MmN TYP  mAX [UNITS
SWITCH DYNAMIC CHARACTERISTICS
) Vx ,Vy ,Vz =15V, R =50Q; |+25°C 11 25
Turn-On Time t = 2 = ns
ON CL= 35pF; Figure 1 TMIN to TMAX 27
- ‘Rl = : 25°C 4 15
Turn-Off Time tOFF VX, VY, Yz ) 18V, RL=50Q; |+ ns
CL = 35pF; Figure 1 TMIN to TMAX 20
= ‘R = .| +25°C 11 25
Address Transition Time tTRANS VXL VYL VZ ) 15V; R = 50 ns
CL = 35pF; Figure 2 TMIN to TMAX 27
Break-Before-Make Time {BBM Vx_, Vy,Vz =15V;R =500, |+25°C 18 s
(Note 7) CL = 35pF; Figure 3 TMIN to TMAX 2
Charge Injection Q VGEN =0,RGeN =0, CL=1nF, | 5500 110 pC
Figure 4
CX_(OFF), _
Input Off-Capacitance CY_(OFF), f._ TMHz, +25°C 38 pF
Figure 6
Cz_(oFF)
CXOF. | _ 11kt MAX4781 310
Output Off-Capacitance CyY(OFF), ) ’ MAX4782 +25°C 158 pF
Figure 6
Cz(0FF) MAX4783 75
CXON | ¢ _ 1111y MAX4781 380
Output On-Capacitance Cy(oN) Figure 6 ’ MAX4782 +25°C 224 pF
Cz(oN) MAX4783 140
) RL =50Q, CL = |f=10MHz -75
Off-Isolation (Note 8) VIso 35pF, Figure 5 PRTYTYS %0 dB
Channel-to-Channel Crosstalk N RL=50Q, CL = |f=10MHz -65 9B
(Note 9) cr 35pF, Figure 5 | f = 1MHz -80
Total Harmonic Distortion THD f = 20Hz to 20kHz, 0.5Vp-p, RL = 32Q 0.045 %
DIGITAL I/O
Input Logic High VIH TMmIN to TMAX 1.4 V
Input Logic Low ViL TMIN to TMAX 0.5 \
Input Leakage Current IIN_ \S/AG'VVB' Vo =VENABLE=00r |10 ioTmax | -1 00005  +1 LA
POWER SUPPLY
Power-Supply Range Vce +1.6 +3.6 \
o Vce = 3.6V, Va, VB, Vc;
Positive Supply Current lcc VENABLE = 3.6V or 0 1 LA
MAXI/WV 3

E8LVXVIN/CBLVXVIN/LBLEXVIN
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MAX4781/MAX4782/MAX4783

High-Speed, Low-Voltage, 0.7Q20 CMOS Analog
Switches/Multiplexers

ELECTRICAL CHARACTERISTICS—Single +1.8V Supply
(Vcc=+1.8V,GND =0, ViH =1V, V)L = 0.4V, Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 2, 3)

PARAMETER | sYmBoL | CONDITIONS | Ta MIN  TYP  MAX |UNITS
ANALOG SWITCH
Vxo Vy_,
Analog Signal Range Vz_, VX, 0 Vce v
Vv, Vz
= : = - |+25°C 1.6 25
On-Resistance (Note 4) RoN Vee =18Viix, Iy_, 1z_ = 10mA; Q
Vx, Vy, Vz = 1.0V TMIN to TmAX 35
On-Resistance Match Between AR Voo = 1.8V; Ix_, Iy, Iz_ = 10mA; [+25°C 03 0.4 9
Channels (Notes 4, 5) N1 vy, Wy, vz = 1.0V ThIN 10 TMAX 0.6
SWITCH DYNAMIC CHARACTERISTICS
, Vx_, Vy_, Vz_=1.0V; RL = 50Q; |+25°C 17 30
Turn-On Time It = = ns
ON | ¢ = 35pF; Figure 1 TN {0 TIAX 32
, Vx_, Vy ,Vz =1.0V;RL=50Q; |+25°C 8 20
Turn-Off Time t = o= ns
OFF CL = 35pF; Figure 1 TMIN to TMAX 22
S Vx_, Vy_, Vz_=1.0V; RL = 50Q; |+25°C 17 30
Address Transition Time t = o= ns
TRANS | ¢, "= 35pF: Figure 2 TMIN to TMAX 32
Break-Before-Make Time BEM Vx_, Vv ,Vz =1V;RL=50Q; [+25°C 26 s
(Note 7) CL = 35pF; Figure 3 TMIN 10 TMAX 1
Charge Injection Q V.GEN = 0, RGen =0, CL = 1nF, +25°C -40 pC
Figure 4
DIGITAL I/O
Input Logic High ViH TMIN t0 TMAX 1 v
Input Logic Low ViL TMIN to TmAX 0.4 v
Input Leakage Current lIN_ Va, VB, Vc = VENABLE =0o0r 3.6V [TMIN to TMAX -1 0.000 +1 LA
POWER SUPPLY
Power-Supply Range Vce 1.6 3.6 \
o Vce = 3.6V; Va, VB, Ve,
Positive Supply Current | 1 A
PRl cc VENABLE = O or 3.6V H

Note 2:
Note 3:

specifications.
Note 4:
Note 5: ARON = RON(MAX) - RON(MIN).
Note 6:

specified analog signal ranges.
Note 7: Guaranteed by design; not production tested.
Note 8:
Note 9: Between any two channels.
4

Off-isolation = 20log10(Vcom_ / VNO), VCOM_ = output, VNO = input to off switch.

The algebraic convention is used in this data sheet; the most negative value is shown in the minimum column.
Devices are tested at maximum hot temperature and are guaranteed by design and correlation at Ta = +25°C and -40°C

RoN and ARoN matching specifications for thin QFN-packaged parts are guaranteed by design.

Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the

MAXIN
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High-Speed, Low-Voltage, 0.7Q20 CMOS Analog
Switches/Multiplexers

Typical Operating Characteristics g
(GND =0, Ta = +25°C, unless otherwise noted.) b
ON-RESISTANCE vs. Vy, Vy, Vz, §
ON-RESISTANCE vs. Vx, Vy, Vz AND TEMPERATURE LEAKAGE CURRENT vs. TEMPERATURE
20 = 1.0 ‘ 5 1000 2 \l
‘ ‘ : 09 Tp=+85°C E Vo =3.6V : m
18 Ve =18V 3 s TN : z
16 V4 | ' I~ T =,
/\ | 07 ¥ 100 o =
SIRTAVS s Suas s = =
=z 12 Veg =25V z 05 Ta=+25°C - OFF b
o= // | | o Ta=-40°C =
10 74 N\ V=27V 04 = *
08 P, . VCC =3.0V 03 h
. 2\ :
= 02
0.6 ™ | N
Vo =33V Vo =36V M Nezsov (o)
CcC=9 cC=9 cc=3.
04 — — 0 ‘ 1
0 04 08 12 16 20 24 28 32 36 0 05 10 15 20 25 30 40 1510 35 60 85 Q
Vx, Vy, Vz (V) Vx, Vy, Vz (V) TEMPERATURE (°C) g
LOGIC THRESHOLD >
CHARGE INJECTION vs. Vx, Vy, Vz SUPPLY CURRENT vs. TEMPERATURE vs. SUPPLY VOLTAGE
60 ‘ < 1000 s 12 . *
40 | Vec=18V § g «; h
L] 3 2 11 2
P, = 100 e T} = +85°C ——ex—=]* =
= 20 /\ _ // N
S /T AN S 10 m
g N 2 RISING /
5 [/ \\ z Z 09 ~ '/ L
= g Ta=+25°C 2 P e
o 40 - I e = 08 P! =
g 4 Yoo =30V ! g - FALLING
> / ERY) -
0 / 01 Ta=-40°C /
100 |/ 06
-120 0.01 05
0 05 1.0 15 20 2.5 3.0 16 20 24 2.8 32 36 16 21 26 31 36
Vx, Viy, Vz (V) Vee (V) SUPPLY VOLTAGE (V)
TURN-ON/TURN-OFF TIME TURN-ON/TURN-OFF TIME
vs. SUPPLY VOLTAGE vs. TEMPERATURE
2 . 14 s
g 12 ton g
3 — 3
20 — E:
10
z " fon £
= =
: 10 T~ =6
o — torF
\ torF 4
5 ~
2
Vee=3.0V
0 0
16 20 24 28 32 36 40 1510 35 60 85
SUPPLY VOLTAGE (V) TEMPERATURE (°C)
N AXI/V 5
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MAX4781/MAX4782/MAX4783

High-Speed, Low-Voltage, 0.7Q20 CMOS Analog
Switches/Multiplexers

(GND =0, Ta = +25°C, unless otherwise noted.)

RESPONSE (d

i i

| ON-RESPONSE -

MAX4781 toc10

TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE vs. FREQUENCY
2 0.08
|||||l||||||||l||||||||l |||||lI ) 007
T
0.06
:?: 0.05
ll CROSSTALK| ‘III"“ - AT
I > iﬂ|||||||| 0.04 Al
I
al i 0.03
OFF-ISOLATION
il m"n . g
100k 1M 10M  100M . 10 100 1k 10k

1k 10k

FREQUENCY (Hz)

FREQUENCY (Hz)

100k

Typical Operating Characteristics (continued)

MAX4781 Pin Description

PIN

NAME FUNCTION
TSSOP THIN QFN
3 1 X Analog Switch Output
6 4 ENABLE gj}gital Enable Input. Normally connect to GND. Drive to logic high to set all switches
5 N.C. No Connection. Not internally connected.
6 GND Ground
9 7 C Digital Address C Input
10 8 B Digital Address B Input
11 9 A Digital Address A Input
13, 14, 15, 11,12, 13,
12,1,5, 2, 10, 15, 3, X0-X7 Analog Switch Inputs X0-X7
4 16, 2
16 14 Vce Positive Analog and Digital Supply Voltage Input
— EP PAD Exposed Pad. Connect to GND.

wwwy.DataSheetdU.com
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High-Speed, Low-Voltage, 0.7Q20 CMOS Analog
Switches/Multiplexers

MAX4782 Pin Description

PIN NAME FUNCTION

TSSOP THIN QFN

1,524 15,3, 16,2 YO-Y3 Analog Switch Y Inputs YO-Y3
3 1 Y Analog Switch Y Output
6 4 ENABLE E\,iv?ti?r:leinsf?le Input. Normally connect to GND. Drive to logic high to set all
7 5 N.C. No Connection. Not internally connected.
8 6 GND Ground
9 7 B Digital Address B Input
10 8 A Digital Address A Input

12, 14, 15, 11 10,12, 13,9 X0-X3 Analog Switch X Inputs X0-X3
13 11 X Analog Switch X Output
16 14 Vce Positive Analog and Digital Supply Voltage Input
MAX4783 Pin Description
PIN

TSSOP THIN QFN NAME FUNCTION
1 15 Y1 Analog Switch Y Normally Open Input
2 16 YO Analog Switch Y Normally Closed Input
3 1 Z1 Analog Switch Z Normally Open Input
4 2 Z Analog Switch Z Output
5 3 Z0 Analog Switch Z Normally Closed Input
6 4 ENABLE SD\jvgi]tiéahleESn;kf).Ie Input. Normally connect to GND. Drive to logic high to set all
7 5 N.C. No Connection. Not internally connected.
8 6 GND Ground
9 7 C Digital Address C Input
10 8 B Digital Address B Input
11 9 A Digital Address A Input
12 10 X0 Analog Switch X Normally Closed Input
13 11 X1 Analog Switch X Normally Open Input
14 12 X Analog Switch X Output
15 13 Y Analog Switch Y Output
16 14 Vce Positive Analog and Digital Supply Voltage Input

MAXIV 7
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MAX4781/MAX4782/MAX4783

High-Speed, Low-Voltage, 0.7Q20 CMOS Analog

Switches/Multiplexers

Applications Information

Power-Supply Considerations

Overview
The MAX4781/MAX4782/MAX4783 construction is typical
of most CMOS analog switches. There are two supply
inputs: Vcc and GND. Vcc and GND drive the internal
CMOS switches and set the limits of the analog voltage
on any switch. Internal reverse ESD-protection diodes are
connected between each analog signal input and both
Vcc and GND. If any analog signal exceeds Vcc or
GND, one of these diodes conducts. During normal oper-
ation, these and other reverse-biased ESD diodes leak,
forming the only current drawn from Vcc or GND.

Virtually all the analog leakage current comes from the
ESD diodes. Although the ESD diodes on a given sig-
nal input are identical and therefore fairly well bal-
anced, they are reverse-biased differently. Each diode
is biased by either Vcc or GND and the analog signal.
Their leakages vary as the signal varies. The difference
in the two diodes’ leakages to Vcc and GND consti-
tutes the analog-signal-path leakage current. All analog
leakage current flows between each input and one of
the supply terminals, not to the other switch terminal.
Both sides of a given switch can show leakage currents
of either the same or opposite polarity.

Vce and GND power the internal logic and set the input
logic limits. Logic inputs have ESD-protection diodes
to ground.

Power Supply
The MAX4781/MAX4782/MAX4783 operate from a sin-
gle supply between +1.6V and +3.6V. Switch on-resis-
tance increases as the supply voltage is lowered.

High-Frequency Performance
In 50Q systems, signal response is reasonably flat up
to 50MHz (see the Typical Operating Characteristics).
Above 20MHz, the on-response has several minor
peaks that are highly layout dependent. In the off state,
the switch acts like a capacitor and passes higher fre-
quencies with less attenuation. At 10MHz, off-isolation
is approximately -50dB in 50Q systems, becoming
worse (approximately 20dB per decade) as frequency
increases. Higher circuit impedance also degrades off-
isolation. Adjacent channel attenuation is approximate-
ly 3dB above that of a bare IC socket and is entirely
because of capacitive coupling.

Pin Nomenclature
The MAX4781/MAX4782/MAX4783 are pin compatible
with the industry-standard 74HC4051/74HC4052/
74HC4053 and the MAX4617/MAX4618/MAX4619. In
single-supply applications, they function identically and
have identical logic diagrams, although these parts dif-
fer electrically. The pin designations and logic dia-
grams in this data sheet conform to the original 1972
specifications published by RCA for the CD4051/
CD4052/CD4053. These designations differ from the
standard Maxim switch and mux designations found on
other Maxim data sheets such as the MAX4051/
MAX4052/MAX4053. Designers who are more comfort-
able with Maxim’s standard designations are advised
that the pin designations and logic diagrams on the
MAX4051/MAX4052/MAX4053 data sheet can be
applied to the MAX4781/MAX4782/MAX4783.

MAXIN
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High-Speed, Low-Voltage, 0.7 CMOS Analog
Switches/Multiplexers

Table 1. Truth Table/Switch Programming

ENABLE SELECT INPUT ON SWITCHES
INPUT c B MAX4781 MAX4782 MAX4783

H v v All switches open All switches open All switches open

X-X0

L L L X-X0 é:ég Y-YO

Z-70

X-X1

L L L X-X1 éa Y-YO

Z-20

X-X0

L L H X-X2 éég Y-Y1

z-20

X-X1

L L H X-X3 éég Y-Y1

z-20

X-X0

L H L X-X4 é:ég Y-YO

Z-71

X-X1

L H L X-X5 éa Y-YO

Z-71

X-X0

L H H X-X6 éé; Y-Y1

i Z-Z1

X-X1

X-X
L H H X-X7 Y_Yg Y-Y1
Z-Z1

v =Don't care.

*Not present on MAX4782.

Note: Input and output pins are identical and interchangeable. Either can be considered an input or output. Signals pass equally

well in either direction.

MAXIM
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High-Speed, Low-Voltage, 0.7Q20 CMOS Analog
Switches/Multiplexers

Test Circuits/Timing Diagrams

MAX4781/MAX4782/MAX4783

Vee

| Vee Z x
50%

VENABLE
Vee 1 (
A X0 |—— Vee 0
B
X1-X7
c L Vxo
—';—_ MAXIMN = 0% .
y— MAX4781
ENABLE X Vour Vour
GND
35pF
l 50Q I 0
= = = = toFF —| L— —| a— toN
Vee

| Vee Z X
VENABLE 50%

Vee
E A X0, Y0 — v¢¢ 0 J L
B
X1,%2,X3,Y1,Y2,Y3 [—— Vo,
1 MAXIMN = Wo H-90%
- MAX4782 90%
V -
EIABLE ENABLE XY Vour
GND v
l 350F out .
g § 50Q I
= = = = torF —= ~— lon

L— —
| Voo Z x
50%

Vee
Vee VENABLE
A X1,Y1,21 — Ve 0 / \
B
C X0, Y0, 20 __| Vxo,
e MAXIVI = \\//Yov 90% =
y MAX4783 o 90%
ENABLE ENABLE X.Y,7 Vour
GND - Vour
p
T 500 I ol
— — V71
= = = = toFF — — - toN
TEST EACH SECTION INDIVIDUALLY.
Figure 1. Enable Switching Times
10 N AXI/V
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High-Speed, Low-Voltage, 0.7Q20 CMOS Analog
Switches/Multiplexers

Test Circuits/Timing Diagrams (continued)

Va, VB, Vo

||}—‘

MAXIN
C MAX4781 X1-X7

ENABLE X

— Vce

Va, Vs

||}—‘

Vv
A X0, Y0

X1,X2, Y1,
Y2,X3,Y3
MNAXIN
MAX4782

ENABLE XY

Va, VB, Vo

||}—‘

X1,Y1, 21
B
MAXIMN

MAX4783
X0, Y0, 20

XY,z

ENABLE

Vour

TEST EACH SECTION INDIVIDUALLY.

35pF

Va, VB, V¢

Vour

Va, VB

Vour

Va, VB, Ve

Vout

tr < 5ns
v ﬁ tr<5ns
¢ 7 50% (
0
Vxo
90%
10%
Vxz
RANS  —] — la— 1TRANS
Voo 7[ 50% 1{
0
zxu
Y0
90%
Vs, 10%
Vy3
LRANS ~ —p] - — la— ITRANS
Vee 7[ 50% 1{
0
Vxo,
Vyo,
Voo 90%
Vxt, 10%
Vyy,
Vz1
tRANS  — — <«— UTRANS

Figure 2. Address Transition Times

MAXIM
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High-Speed, Low-Voltage, 0.7Q20 CMOS Analog
Switches/Multiplexers

Test Circuits/Timing Diagrams (continued)

MAX4781/MAX4782/MAX4783

VTC thzc
Va, Vg, Ve Vee Va, VB Vee
A X0-X7 — vee A X0-%3, — vee
B B Y0-Y3
C
MAXIMN "’A'”:“;;gz"'
= MAX4781 =
ENABLE X Vour ENABLE XY Vour
GND GND
35pF 35pF
T =27 T3 7
Vlcc
tr < 5ns
Va, Ve, Vo Vee Vit
A X0,X1, Y0, — vgo Va, V. Ve 50% tr <Sns
B ¥1,20,71 0
C
i maam Vo, Vi, Vg
— MAX4783 |  90%
ENABLE X,Y.Z Vour
GND
l 50Q I 35pF Vour
— — — = 0
TEST EACH SECTION INDIVIDUALLY. - le—

Figure 3. Break-Before-Make Interval

Vee

I Vee
e VENABLE
—a X_Y_Z_ 0
CHANNEL { —B maxam -
Vour \ AVour
_ MAX4783

e
ST e 7 marsr
ENABLE XY,z Vour
ND ?

MAX4762
AVQUT IS THE MEASURED VOLTAGE DUE TO CHARGE-
TRANSFER ERROR Q WHEN THE CHANNEL TURNS OFF.

VENABLE

[<p}

Il

Il
—
o
o
o
=
bl

TEST EACH SECTION INDIVIDUALLY. Q=AVouT X CL

Figure 4. Charge Injection

12 MAXIN
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High-Speed, Low-Voltage, 0.7Q20 CMOS Analog
Switches/Multiplexers

Test Circuits/Timing Diagrams (continued)

CHANNEL A
SELECT

ENABLE

NETWORK
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MNAXIN
MAX4781
MAX4782
MAX4783

XY, Z

i
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MEAS. N\
§5OQ 509§
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NOTES: MEASUREMENTS ARE STANDARDIZED AGAINST SHORT AT SOCKET TERMINALS.

OFF-ISOLATION IS MEASURED BETWEEN COM AND "OFF" NO TERMINAL ON EACH SWITCH.

ON-LOSS IS MEASURED BETWEEN COM AND "ON" NO TERMINAL ON EACH SWITCH.

CROSSTALK IS MEASURED BETWEEN ADJACENT CHANNELS WITH ONE CHANNEL ON AND THE OTHER OFF.
SIGNAL DIRECTION THROUGH SWITCH IS REVERSED; WORST VALUES ARE RECORDED.

v
OFF-ISOLATION = 20log %l”

v
ON-LOSS = 20log ~2UT
ViN

v
CROSSTALK = 20log ~2UT
VIN

Figure 5. Off-Isolation, On-Loss, and Crosstalk
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CAPACITANCE
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Figure 6. Capacitance

MAXIM

TRANSISTOR COUNT: 659

PROCESS: CMOS

Chip Information
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MAX4781/MAX4782/MAX4783

High-Speed, Low-Voltage, 0.7Q2 CMOS Analog
Switches/Multiplexers

Pin Configurations/Functional Diagrams (continued)
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High-Speed, Low-Voltage, 0.7Q2 CMOS Analog
Switches/Multiplexers

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.)

4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE

. ‘N REFERS TO NUMBER OF LEADS
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE
DIRECTION INDICATED

PROPRIETARY INFORMATION

321
: COMMON_DIMENSIONS
% [MILLIMETERS INCHES
G[TMIN. | MAX. | MIN. | MAX:
{«:L} Al — [ o 043
A | 005 | o015 | 002 | .006
H A:| 085 | 095 | 033 | .037
b | 015 | 030 | 007 | 012
bi| 015 | 025 | 007 | 010
c | 009 | o020 | 004 | .008
< | 005 | o014 | 004 | .006
D [SEE VARIATIONS |SEE VARIATIONS
I0P VIEW BOTTOM VIEW E| 430 | 450 | 169 [ 177
e 065 BSC 026 BSC
H|] 625 | 655 [ 246 | 258
= SEE DETAIL A ¢ L| 050 | 070 | 020 | .28
A| |A? -~ N |SEE VARIATIONS [SEE VARIATIONS
: " ) T < o0 | & v | &
imtmmiimimim I = |
\_QO.lOC AN J
D M \_SEATING 54‘
PLANE
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. | MAX. | MIN. [ MAX.
025 l— . AB-1 [14| D | 490 | 510 | 193 | 201
; PARTING [ AB 16D 49 | 510 | 193 | 201
BSC‘L LINE —% WITH P'-ATING—\ 0 AC 20| D | 640 | 660 | 252 | .260
“““ 1 T | AD 24| D | 770 | 790 | 308 | 3u
P c1c AE 28| D | 960 | 980 | 378 | 386
T BASE METAL —{° -
DETAIL A EAD TIP DETAL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 04Smm PER SIDE @ >,
3. CONTROLLING DIMENSION: MILLIMETER DALLAS /W1 /1 X1 /VI

TITLE:

APPROVAL

DOCUMENT CONTROL NO.

21-0066

PACKAGE OUTLINE, TSSOP 4.40mm BODY

REV.
F A

MAXIM

TSSOP4.40mm.EPS

15
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MAX4781/MAX4782/MAX4783

High-Speed, Low-Voltage, 0.7Q2 CMOS Analog

Switches/Multiplexers

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.)

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

MARKED FEATURE.

FROM TERMINAL TIP.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.

e
—o—] A ;
N &Jo.10@c]A[] I
D2/2 —{
A\ \NpEX AREA PIN # 1D ;
(0/2 X €/2) N [
J oo ©
_
=T 2
22 x
2
[} (NE - 1) X[ A E2 SE
3
1
«[EETEE _/ L
DETALL A T
2« [S[os[c] H
(~No-1) x[E]
¢ 2
[Z/Io.10]c (R IS OPTIONAL)
L l L
\ _/ T T
‘EH TERMINAL TP HEI—I
EVEN TERMINAL QDD TERMINAL
DETAIL A
DALLAS XV
@amwmn /VI/J /
M= PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm
AR T
1
‘ 21-0136 ‘ E ‘/2
PKG 12L 363 161 3x3
REF.| MIN.| nowm. [ max. | miN. | nom. [ max. EXPOSED PAD VARIATIONS
A 0.70 0.75 0.80 0.70 0.75 0.80 PKG. D2 E2 DOWN
PIN ID JEDEC |BONDS
b | o020 025 | 030 | 020 | 025 | 030 CODES  I"MiN_ [NOM. [ MAX_| MIN. | NOM.] MAX ALLOWED
D | 290 | 300 | 310 | 290 | 300 | .10 T12331__| 095 [ 110 | 125 | 0.95 | 1.10 | 125 | 0.35x45= | WEED-1| NO
E | 290] 300 | 310 | 290 | 3.00 310 T1233-3 095 | 1.10 [ 1.25 [ 0.95 [ 1.10 | 1.25 | 0.35x45= | weED-1| YES
e 0.50 BSC 050 BSC. 716331 [ 095 [ 110 | 125 [ 0.95 [ 110 | 125 | 0.35x45- |wEED-2| NO
L [o4s] 055 Joes | 030 ] 040 [ o0s0 T16352_ | 095 | 110 | 125 | 0.95 | 110 | 125 | 0.35x45= | WEED2| YES
N 12 16 T1633F-3 | 065 | 0.80 | 095 | 0.65 | 0.80 | 0.95 | 0.225x 45| WEED-2| NIA
ND 3 4 T16334 [ 095 [ 110 [1.25 | 0.95 | 110 [ 1.25 | 0.35x45- |wEED-2| NO
NE 3 4
at| o] o002 Joos| o | 002 ] oos
A2 0.20 REF 0.20 REF
kK Joas|[ - T - JToas[ - 1
NOTES:

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR

A\ DIVENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
B\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

&COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

DRALLAS /MLAXIVI

M= PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm

ARG o
‘ 21-0136

(2

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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