MAX4737/MAX4738/
MAX4739

General Description

The MAX4737/MAX4738/MAX4739 low-voltage, low on-
resistance (Ron), quad single-pole/single throw (SPST)
analog switches operate from a single +1.8V to +5.5V
supply. These devices are designed for USB 1.1 and
audio switching applications.

The MAX4737/MAX4738/MAX4739 feature 4.5Q RN
(max) with 1.2Q flatness and 0.4Q matching between
channels. These new switches feature guaranteed
operation from +1.8V to +5.5V and are fully specified
at 3V and 5V. These switches offer break-before-make
switching (1ns) with ton <80ns and topF <40ns at +2.7V.
The digital logic inputs are +1.8V logic compatible with a
+2.7V to +3.6V supply.

These switches are packaged in a chip-scale package
(UCSP™), significantly reducing the required PC board
area. The chip occupies only a 2mm x 2mm area and has
a 4 x 4 bump array with a bump pitch of 0.5mm. These
switches are also available in a 14-pin TSSOP and a
16-pin thin QFN (4mm x 4mm) package.

Applications

Battery-Operated Equipment
Audio/Video-Signal Routing
Low-Voltage Data-Acquisition Systems
Sample-and-Hold Circuits
Data-Acquisition Systems
Communications Circuits

UCSP is a trademark of Maxim Integrated Products, Inc.

19-2633; Rev 2; 1/16

4.5Q Quad SPST Analog Switches in UCSP

Benefits and Features

USB 1.1 Signal Switching

2ns (max) Differential Skew

-3dB Bandwidth: >300MHz

Low 20pF On-Channel Capacitance

Low Ron
* 4.5Q (max) (+3V Supply)
+ 3Q (max) (+5V Supply)

0.4Q (max) Ron Match (+3V Supply)
1.2Q (max) Ron Flatness (+3V Supply)
<0.5nA Leakage Current at +25°C

High Off-Isolation: -55dB (10MHz)

Low Crosstalk: -80dB (10MHz)

Low Distortion: 0.03%

+1.8V CMOS-Logic Compatible

Single-Supply Operation from +1.8V to +5.5V

Rail-to-Rail Signal Handling




MAX4737/MAX4738/
MAX4739

Absolute Maximum Ratings
(All Voltages Referenced to GND)

VA, IN e -0.3V to +6.0V
COM_, NO_, NC_ (Note 1) ..ccceereeririeannens -0.3V to (V+ + 0.3V)
Continuous Current COM_, NO_, NC_.......ccccceevrinennnn. +100mA
Peak Current COM_, NO_, NC_

(pulsed at 1ms, 10% duty cycle) .........cccecerirriinnrnee +200mA

Continuous Power Dissipation (Tp = +70°C)
14-Pin TSSOP (derate 6.3mW/°C above +70°C)........ 500mwW
16-Bump UCSP (derate 8.3mW/°C above +70°C)......659mW
16-Pin Thin QFN (derate 25mW/°C above +70°C)...2000mW

4.5Q Quad SPST Analog Switches in UCSP

ESD Method 3015.7 ....couiiiiiiiiieec e >2kV
Operating Temperature Range............ccc.cccee.e. -40°C to +85°C
Junction Temperature..........ccccccvveiiiiee e
Storage Temperature Range .
Lead Temperature (soldering, 10S) .........cccceevvriiiriiirnene +300°C
Bump Temperature (soldering)

INfrared (15S) ...ceevieiiee e

Vapor Phase (60s)

Note 1: Signals on COM_, NO_, or NC_ exceeding V+ or GND are clamped by internal diodes. Limit forward-diode current to maxi-

mum 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

(V+ =+2.7V to +3.6V, V|y = +1.4V, V| = +0.5V, Ta = TpmiN to Tpax, unless otherwise noted. Typical values are at V+ = +3.0V,

Ta = +25°C, unless otherwise noted.) (Notes 3, 4)

PARAMETER SYMBOL CONDITIONS Ta MIN TYP MAX UNITS
Analog Signal Range Veom_ 0 V+ Y
VNo_: VNC_
ANALOG SWITCH
+25°C 3.0 4.5
On-Resistance (Note 5) Ron x;; 26:\\//”\:20';"—1._5:/0mA’ TN 1O . Q
B - TMAX
+25°C 0.1 0.4
On-Resistance Match Between AR V+ =27V, |COM_ =10mA; 0
Channels (Notes 5, 6) ON  lvno_orVng =15V TTMIN to 05
MAX
) 10 +25°C 0.6 1.2
. V+=27V, | =10mA;
On-Resistance Flatness (Note 7) | RpaT(ON) Vno O VNgO“=/|_1 oV 15V 20v | Tminto 15 Q
- - TMAX '
+25°C -0.5 +0.01 +0.5
NO_, NC_ Off-Leakage Current |NO_(OFF), V+=3.6V, VCOM_ =0.3V, 3.3V; nA
(Note 8) INC_(OFF) |VNO_OF Vng_ = 3.3V, 0.3V TTMIN to 1 +1
MAX
+25°C -0.5 +0.01 +0.5
COM__ Off-Leakage Current | V+=3.6V, VCOM_ =0.3V, 3.3V; nA
(Note 8) COM_(OFF) lvyo_or Vnc_=3.3V, 0.3V TTMIN o | +1
MAX
COM_ On-Leakage Current V+=36V,Veom_=03V,33y; | *2°C | 4 001+
(Note_8) lcom_(oN) |VNo_or Ve = 0.3V, 3.3V, or Tmin to nA
floating TvAX 2 *2

www.maximintegrated.com
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MAX4739

Electrical Characteristics—Single +3V Supply (continued)
(V+ = +2.7V to +3.6V, V|g = +1.4V, V| = +0.5V, Ta = TpmiN to Tpax, unless otherwise noted. Typical values are at V+ = +3.0V,
Ta = +25°C, unless otherwise noted.) (Notes 3, 4)

PARAMETER | symBoL | CONDITIONS | Ta | MmN TYP  max | uniTs
DYNAMIC CHARACTERISTICS
1 +25°C 40 80
) ) VNo_; YNe_ = 1.5V
Tum-On Time 'oN R =300QC| = 35pF, Figure 1 | TMINO 100 ns
Tmax
1 +25°C 20 40
) . VNO_~ VNC_ =1.5V,
Tum-Off Time loFF  |R, =3000, C| = 35pF, Figure 1 | TMINt0 50 ns
Tmax
+25°C 8
Break-Before-Make Time Delay t VNO_~ VNC_ =1.5V,; ns
(MAX4739 Only) (Note 8) BEM R_ = 300Q, C = 35pF, Figure2 | 'MINtO 1
Tmax
Skew (Note 8) tskew | Rs = 39Q, C| = 50pF, Figure 3 TT'V”N 0 0.15 2 ns
MAX
_— VGEN =2V, Rgen = 09, o
Charge Injection Q CL = 1.0nF, Figure 4 +25°C 5 pC
f=10MHz; VNO ) VNC_ = 1Vp_p; 55

RL = 50Q, C| = 5pF, Figure 5a
Off-Isolation (Note 9) Viso +25°C dB
f=1MHz; VNo_, VNC_ = 1Vp_p;
R =50Q, C_ = 5pF, Figure 5a

f=10MHz; VNo_, VNC_ = 1Vp_p;
R =50Q, C_ = 5pF, Figure 5b

Crosstalk (Note 10) Ve +25°C dB
f=1MHz; VNo_, VNC_ = 1Vp_p;

RL = 50Q, C| = 5pF, Figure 5b -110
On-Channel -3dB Bandwidth gw | Signal =0dBm, O =5pF, S0Qin | o5 300 MHz
and out, Figure 5a
Total Harmonic Distortion THD Rp =600Q +25°C 0.03 %
NO_, NC_ Off-Capacitance CNO_(OFF) | = 1MHz, Figure 6 +25°C 9 pF
CNC_(OFF)
Switch On-Capacitance ConN f = 1MHz, Figure 6 +25°C 15 pF
DIGITAL I/O
Input Logic High Voltage Vin TmiNto gy v
TmAX
. TmiN to
Input Logic Low Voltage VL 0.5 \Y
TmAX
Input Leakage Current N V+=3.6V,Vn_=0o0r55V T.P’:\;’:;o -0.1 +0.1 HA

www.maximintegrated.com Maxim Integrated | 3
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4.5Q Quad SPST Analog Switches in UCSP

Electrical Characteristics—Single +3V Supply (continued)

(V+=+2.7V to +3.6V, V| = +1.4V, V| = +0.5V, Tp = TN to Tmax, unless otherwise noted. Typical values are at V+ = +3.0V,
Ta = +25°C, unless otherwise noted.) (Notes 3, 4)

PARAMETER | symBoL | CONDITIONS TA | MN  TYP  maAX | uNITS
SUPPLY
Supply Voltage Range V+ Ty to 1.8 5.5 \Y
Tmax
Positive Supply Current I+ V+ =55V, V|\_=0VorV+ T_P/”N o 1 MA
MAX

Electrical Characteristics—Single +5V Supply

(V+ = +4.2V to +5.5V, V| = +2.0V, V| = +0.8V, Tp = TmN to Tmax, unless otherwise noted. Typical values are at V+ = +5.0V,
Ta = +25°C, unless otherwise noted.) (Notes 3, 4)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX UNITS
Analog Signal Range Veom_ TN to 0 V+ \Y,
VNo s VNG Tmax
ANALOG SWITCH
+25°C 1.7 3.0
On-Resistance (Note 5) R V+=4.2V; lcom_= 10mA; Q
ON Vo _orVne =35V Tmin o 35
TMAX
+25°C 0.1 0.3
On-Resistance Match Between AR V+=4.2V; Icom_ = 10mA; 0
Channels (Notes 5, 6) ON VNo_or Vne =3.5V Tmin to 0.4
TMAX
+25°C 0.4 1.2
On-Resistance Flatness (Note 7) | R Vr=4.2Vilcom_= 10mA Q
n-Resistance Flatness (Note 7) | RFLAT(ON) |y o or Ve = 1.0V, 2.0V, 35V | TMINO 15
- - TMAX
+25°C -0.5 0.01 +0.5
NO_, NC_ Off-Leakage Current |NO_(OFF)| V+=55V; VCOM_ =1.0V, 4.5V, nA
(Note 8) INC_(OFF) |VNo_or VNg_ = 4.5V, 1.0V Tminto | +1
TMAX
+25°C -0.5 0.01 +0.5
COM_ Off-Leakage Current | V+ =55V, VCOM_ =1V, 4.5V, nA
(Note 8) COM_(OFF) |yno or VNG =45V, 1V Tminto | +1
TmAX
= - = - +25°C -1 0.01 +1
COM_ On-Leakage Current V#=5.5V; VCO_M— 1.0V, 4.5V,
(Note 8) Ilcom_(oN) |VNo_or VNe_ = 1.0V, 4.5V, or Tmin to nA
floating T -2 *2
MAX
DYNAMIC CHARACTERISTICS
v v 3.0V +25°C 30 80
- i NO_» VNC_ = o.UV;
Tum-On Time N |R. =3000,Cy = 35pF, Figure 1 | TMINtO 100 ns
TmAX
v v 3.0V +25°C 20 40
- i NO_: VNC_ = o.UV;
Turn-Off Time torF Ry = 300Q, C| = 35pF, Figure 1 T_I,y”N to 50 ns
MAX

www.maximintegrated.com
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MAX4737/MAX4738/ 4.5Q Quad SPST Analog Switches in UCSP
MAX4739

Electrical Characteristics—Single +5V Supply (continued)

(V+ = +4.2V to +5.5V, V| = +2.0V, V| = +0.8V, Tp = TmiN to Tmax, unless otherwise noted. Typical values are at V+ = +5.0V,
Ta = +25°C, unless otherwise noted.) (Notes 3, 4)

PARAMETER SYMBOL CONDITIONS TA MIN TYP MAX | UNITS
+25°C 8
Break-Before-Make Time Delay t VNo , VNe_ =3.0V; ns
(MAX4739 Only) (Note 8) BBM IR =3000Q, C| = 35pF, Figure2 | TMINTO 1
TMmAX
Skew (Note 8) tskew | Rs =39Q, C| = 50pF, Figure 3 2""&; 0.15 2 ns
DIGITAL /O
C o Twmin to
Input Logic High Voltage ViH 2.0 \%
TMmAX
. Twmin to
Input Logic Low Voltage VL 0.8 Vv
TMmAX
Input Leakage Current IIN V+=5.5V,V|N_=0VorV+ T'I’)Ah:::)t(o 01 +0.1 HA
POWER SUPPLY
Power-Supply Range V+ Ty to 1.8 5.5 \%
TMAX
Positive Supply Current I+ V+=55V,V)y =0V orV+ Ty to 1 pA
- TMAX
Note 3: UCSP parts are 100% tested at +25°C only, and guaranteed by design over the specified temperature range. TSSOP and

Note 4:

Note 5:
Note 6:
Note 7:

Note 8:
Note 9:
Note 10:

thin QFN parts are 100% tested at Tyyax and guaranteed by design over the specified temperature range.

The algebraic convention used in this data sheet is where the most negative value is a minimum and the most positive
value is a maximum.

Guaranteed by design for UCSP and thin QFN parts.

ARoN = RoN(MAX) - RONMIN)-

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

Guaranteed by design.

Off-Isolation = 20log1g (Vcom ! VNO), Vcom = output, Vo = input to off switch.

Between any two switches.

www.maximintegrated.com Maxim Integrated | 5



MAX4737/MAX4738/ 4.5Q Quad SPST Analog Switches in UCSP
MAX4739

Typical Operating Characteristics
(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom ON-RESISTANCE vs. Vcom
10 = 6 o 5 o
3 V4 =3V ] V4 =5V §
8 = E 5 § 4 E
{\ Ve 18y : : :
—~ 6 = 4 = 3
<} - <) Ta=+85°C <} = +85°
z V+=25V z Ta=4+25°C A z Ta= +25°C Ta=+85°C
=y j V4 =3V =g \' = \"
/ N 1 VE=42v — | ——
7 [ 17 T Ta=40°C
Vi = 5V Ta=-40°C ‘
0 ‘ 1 L 0
0 1 2 3 4 5 0 05 10 15 20 25 30 0 1 2 3 4 5
Veom (V) Veom (V) Veom (V)
LEAKAGE CURRENT vs. TEMPERATURE LEAKAGE CURRENT vs. TEMPERATURE CHARGE INJECTION vs. Vcom
500 s 1000 ‘ . 50 o
V=3V g V+ =5V g g
400 5 800 54 2
z : = : 2 CL=1nF :
: /) i
& 300 COM ON-LEAKAGE & 600 £ % /
x \‘ x CoM ON—LEAKAGV / i /
o [&) =
COM OFF-LEAKAGE COM OFF-LEAKAGE = -
A g VI bl sy
= ></ / < / / £ /
W 4 ©
100 200 10 /
A 4 S
/ — _—
—— I
o E=—1 o = , =
-40 -15 10 35 60 85 -40 -15 10 35 60 85 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) Veowm (V)
TURN-ON/OFF TIME
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. LOGIC LEVEL vs. SUPPLY VOLTAGE
6 5 100 5 100 2
5 § 80 A\ § 80 §
3 RS 3 2
= = 3 < V+=5Y = =
s 4 = ! \ 5 \
& V4 =5V ,/v// & 60 I < & \
S 3 =] S
(&} =
> // > w0 \ 5 4 [N o
g g AN —
> 2 / 5 % —
V+=3V
| V+=3v 20 \ 20
/ /
0 0 0
-40 15 10 35 60 85 0 1 2 3 4 5 15 25 35 45 55
TEMPERATURE (°C) LOGIC LEVEL (V) SUPPLY VOLTAGE (V)
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Typical Operating Characteristics (continued)
(Ta = +25°C, unless otherwise noted.)

TURN-ON/OFF TIME RISE/FALL-TIME DELAY RISE/FALL-TIME DELAY
vs. TEMPERATURE vs. SUPPLY VOLTAGE vs. TEMPERATURE
60 o 30 ‘ ‘ - 20 -
‘ ‘ g INPUT RISE/FALL TIME = 15ns - INPUT RISE/FALL TIME = 15ns E
: 2 FIGURE 3, CL = 50pF s 2 FIGURE 3, C = 50pF g
50 |—ton, V+=3.0V 5 > 25 F 5 > V=42V 5
ton, V4 = 5.0V : 0z S 15 : 2
_\‘ B g = % - =
_ 40 [—— \ E 20 E
= ~ [=
£ 30 2 15 2 10 .
S ra RISE DELAY s
3 4 2 M o
20 | e 10 © RISE DELAY
— —
toFF, v+/= 3.0V 5 N———— 5 0 FALL DELAY
torr, V+=5.0V = =
10 3 05 FALL DELAY 3
0 0 ‘ 0
40 15 10 35 60 85 15 25 35 45 55 40 15 10 35 60 85
TEMPERATURE (°C) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
RISE TIME TO FALL TIME MISMATCH RISE TIME TO FALL TIME MISMATCH
vs. SUPPLY VOLTAGE vs. TEMPERATURE SKEW vs. SUPPLY VOLTAGE
400 ‘ ‘ o 200 ‘ ‘ ‘ o 400 ‘ ‘ -
INPUT RISE/FALL TIME = 15ns H INPUT RISE/FALL TIME = 15ns B INPUT RISE/FALL TIME = 15ns H
FIGURE 3, C_ = 50pF g FIGURE 3, C_ = 50pF g FIGURE 3, C_ = 50pF g
B V+=42V B B
300 Z 150 Z 300 E
2 g _
T T 8
[&) &) =
200 =100 = 200 N\
\
100 50 100
— | — ~—
—
0 0 0
15 25 35 45 55 40 15 10 35 60 85 15 25 35 45 55
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
SKEW vs. TEMPERATURE FREQUENCY RESPONSE
200 ‘ ‘ ‘ o 20 - e
i W T
FIGURE 3, C = 50pF g o | I 2
vesszy | Il &
150 3 2 | i /) 3
ﬁ g o sl T ||||I ||||!,!4I
2 3 il
= 100 8 60 [ Il’
X T
5 = A
/ \ O 80 | ' '|| T ‘
., il I||||IIIII||||IIII||||| |||||||I (i
20 |l |||||III|||| AI|||||||I .||I|||‘ CROSSTALK
0 o L |||||||||||||||||l||||||||I
40 15 10 35 60 85 0.0001 0.01 100
TEMPERATURE (°C) FREQUENCY (MHz)
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4.5Q Quad SPST Analog Switches in UCSP

Typical Operating Characteristics (continued)
(Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION
vs. FREQUENCY

! E V=3V §

R, = 6000 g

T
2 01

=

0.1

10 100 1k 10k 100k

www.maximintegrated.com
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LOGIC THRESHOLD (V)

20

1.6

1.2

0.8

04

0

LOGIC THRESHOLD vs. SUPPLY VOLTAGE

MAX4737/38/39 toc18

VTH+

\

el

\\
\

V1h-

15 20 25 30 35 40 45 50 55

SUPPLY VOLTAGE (V)
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4.5Q Quad SPST Analog Switches in UCSP

Pin Configurations/Functional Diagrams/Truth Tables

TOP VIEW MAX4737 MAX4738 MAX4739
(BUMPS SIDE DOWN)
- 2 3 4 - 12 3 4 - 12 3 4
A Of O O O ~O O O
N2 N3 NO3 COM3 N2 N3 NC3 COM3 N2 N3 NO3 COM3
B O Of O O B QO IN_ [ NO_[ NC_
coM2 GND  COMM coM2 GND  COM4 coM2 GND  COM4 Tow  orr | on
cfl O O Ol O O Ol O O O HIGH| ON | OFF
NO2 Ve NO4 NC2 Ve NC4 NC2 Ve NC4
olO O O OO O O OO O O O
cOMI NOT N1 N cOMI NCT INT N4 COMI NOT N1 N
UCSP UCSP UCSP
MAX4737 MAX4738 MAX4739
+ + +
NO1 Eﬁ [14] v+ NC1 Eg [14] v+ NOT Eﬁ [14] v+
comt EW/ <13 1 comt [2 o7 A . J13] w1 CoM{ E%Y/ G LY
NO2 Eﬁ WEIM NC2 EE ﬁE N4 NC2 Eg ﬁE INg
comz [4 |0 Al o} vlitNos  come[4] YyltInce  comz[4 07 EE NC4
IN2 EJ BE coMs N2 EJ EE coms IN2 EJ [10] coma
s [6 > e [o]coms s [e 1> e iﬂ coms W3 [ [D>y v O] 9] coms
N [ 7] LE NO3 ND [ 7] [ 8] NC3 N [7] LE NO3
TSSOP TSSOP TSSOP
INPUT__[SWITCH STATE INPUT | SWITCH STATE INPUT | NO1,NO3 | NC2,NC4
Low OFF Low ON Low OFF ON
HIGH oN HIGH OFF HIGH N OFF
S 2 = = g 2 = = g 2 : =
+ |1 vﬁﬂ ZRE + 18] 18] e |13 + [1e] |1s] [14] |13
coM1 IlJ—O\ 777777 ~<Hiz|me  com [TF ~<Hiaz| v comt I}J—O\ 777777 ~<Hiaz| 4
noz2 [ 2 e ez e e[z L e
j‘ MAXa737 LT MO .., MAX4738 net ., MAX4739 et
com2 | 3 }9 QMO Com4 com2 | 3 i 10| COM4 com2 | 3 i 10 | com4
N2 [ > \O—‘—E CoM3  IN2 E{> 777777777 9 |coms N2 E{> \O—‘—II com3
A ﬂ\o—“ &
5 6] ] L3 5 6] ] Lo 5 6] ] Lo
QFN QFN QFN
INPUT__[SWITCH STATE INPUT__| SWITCH STATE INPUT | NO1,NO3 | NC2,NC4
Low OFF Low oN Low OFF oN
HIGH N HIGH OFF HIGH oN OFF

www.maximintegrated.com
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Pin Descriptions

PIN
MAX4737 MAX4738 MAX4739 NAME FUNCTION
THIN THIN THIN
UCSP | TSSOP QFN UCSP | TSSOP QFN UCSP | TSSOP QFN

D2 1 15 - . . D2 1 15 NO1 Analt?g-SW|tch Normally Open
Terminal

. . . D2 1 15 . . . NC1 AnaI(?g-SW|tch Normally Closed
Terminal

D1 2 1 D1 2 1 D1 2 1 COM1 | Analog-Switch Common Terminal

c1 3 9 . . . . . . NO2 Anal(?g-SW|tch Normally Open
Terminal

. o . c1 3 2 ci 3 2 NC2 Analgg-Swnch Normally Closed
Terminal

B1 4 3 B1 4 3 B1 4 3 COM2 | Analog-Switch Common Terminal

A1l 5 4 A1l 5 4 A1 5 4 IN2 Logic-Control Digital Input

A2 6 5 A2 6 5 A2 6 5 IN3 Logic-Control Digital Input

B3 7 6 B3 7 6 B3 7 6 GND | Ground. Connect to digital ground.

A3 8 7 . . . A3 8 7 NO3 Anal(?g-SW|tch Normally Open
Terminal

. o . A3 8 7 . . . NC3 Analgg-Swnch Normally Closed
Terminal

A4 9 9 A4 9 9 A4 9 9 COM3 | Analog-Switch Common Terminal

B4 10 10 B4 10 10 B4 10 10 COM4 | Analog-Switch Common Terminal

www.maximintegrated.com Maxim Integrated | 10
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Detailed Description

The MAX4737/MAX4738/MAX4739 quad SPST analog
switches operate from a single +1.8V to +5.5V supply.
The MAX4737/MAX4738/MAX4739 offer excellent AC
characteristics, <0.5nA leakage current, less than 1ns
differential skew, and 15pF on-channel capacitance. All
of these devices are CMOS-logic compatible with V+ to
GND signal handling capability.

The MAX4737/MAX4738/MAX4739 are USB-complaint
switches that provide 4.5Q (max) on-resistance and
15pF on-channel capacitance to maintain signal integrity.
At 12Mbps (USB full-speed data rate specification), the
MAX4737/MAX4738/MAX4739 introduce less than 2ns
propagation delay between input and output signals and
less than 0.5ns change in skew for the output signals
(see Figure 4).

The MAX4737 has four normally open (NO) switches, the
MAX4738 has four normally closed (NC) switches, and
the MAX4739 has two NO switches and two NC switches.

Applications Information

Digital Control Inputs

The MAX4737/MAX4738/MAX4739 logic inputs accept
up to +5.5V regardless of supply voltage. For example,
with a +3.3V supply, IN_ can be driven low to GND and
high to +5.5V allowing for mixing of logic levels in a sys-
tem. Driving the control logic inputs rail-to-rail minimizes
power consumption. For a +1.8V supply voltage, the
logic thresholds are 0.5V (low) and 1.4V (high); for a +5V
supply voltage, the logic thresholds are 0.8V (low) and
2.0V (high).

www.maximintegrated.com

4.5Q Quad SPST Analog Switches in UCSP

Analog Signal Levels

Analog signals that range over the entire supply voltage
(V+ to GND) are 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 either inputs or outputs.

Power-Supply Bypassing

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

UCSP Applications Information

For the latest application details on UCSP construc-
tion, dimensions, tape carrier information, PC board
techniques, bump-pad layout, and recommended reflow
temperature profile, as well as the latest information on
reliability testing results, refer to the Application Note:
UCSP—A Wafer-Level Chip-Scale Package on Maxim’s
web site at www.maximintegrated.com/ucsp.

Maxim Integrated | 11
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Test Circuits/Timing Diagrams

4.5Q Quad SPST Analog Switches in UCSP

MAX4737

V+
MAX4738 |
MAX4739 Ve
Vi NO_ DN oM Vour
- ORNC_ '
E RL CL
N >_5 I
LoGIC GND
INPUT

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.

LOGIC
INPUT

—VftOFF ‘4—

SWITCH

OUTPUT ' ton

LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES

COoM1 A
Vot ——o/

R
Vour = Veou (RL P E ON) THAT HAVE THE OPPOSITE LOGIC SENSE.
Figure 1. Switching Time
MAX4739 V|+
V+
NO_

COM2 NC_
Veom2 —
IN_ [: B

LOGIC
INPUT

@
=
o

11—

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.

P
E
g
5
(o} c
S
'||—’\/\/\/—‘

v
Vours oec " ;
INPUT - 50% |
ViL ’ ’

SWITCH
OUTPUT 1
(Vour1)
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SWITCH
OUTPUT 2

1 0.9x Vout2
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MAX4737/MAX4738/ 4.5Q Quad SPST Analog Switches in UCSP
MAX4739

Test Circuits/Timing Diagrams (continued)
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Figure 3. Input/Output Skew Timing Diagram
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MAX4737/MAX4738/

4.5Q Quad SPST Analog Switches in UCSP
MAX4739

Test Circuits/Timing Diagrams (continued)
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Figure 5a. On-Loss and Off-Isolation Figure 5b. Crosstalk Test Circuit
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MAX4737/MAX4738/

MAX4739

Ordering Information

4.5Q Quad SPST Analog Switches in UCSP

Package Information

For the latest package outline information and land patterns

PART TEMP RANGE E}:‘éiﬂg: MT::K (footprints), go to www.maximintegrated.com/packages. Note
that a “+”, “#”, or “-” in the package code indicates RoHS status
MAX4737EUD -40°C to +85°C 14 TSSOP — only. Package drawings may show a different suffix character, but
MAX4737ETE -40°C to +85°C 16 Thin QFN — the drawing pertains to the package regardless of RoHS status.
MAX4737EBE+T -40°C to +85°C 16 UCSP-16 4737 PACKAGE | PACKAGE | OUTLINE | LAND PATTERN
MAX4738EUD -40°C to +85°C 14 TSSOP — TYPE CODE NO. NO.
MAX4738ETE -40°C to +85°C 16 Thin QFN —
14 TSSOP U14+1 21-0066 90-0113
MAX4738EBE+T  -40°C to +85°C 16 UCSP-16 4738 — —
MAX4739EUD -40°C to +85°C 14 TSSOP — 16 QFN Tiodarq | 210139 300079
MAX4739ETE -40°Cto +85°C 16 Thin QFN  — 16 UCsp B16+4 21-0101 -
MAX4739EBE+T  -40°C to +85°C 16 UCSP-16 4739

+Denotes a lead(Pb)-free/RoHS-compliant package.

Chip Information
TRANSISTOR COUNT: 361

PROCESS: CMOS

www.maximintegrated.com
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http://pdfserv.maximintegrated.com/package_dwgs/21-0066.PDF
http://pdfserv.maximintegrated.com/land_patterns/90-0113.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0139.PDF
http://pdfserv.maximintegrated.com/land_patterns/90-0070.PDF
http://pdfserv.maximintegrated.com/package_dwgs/21-0101.PDF

MAX4737/MAX4738/ 4.5Q Quad SPST Analog Switches in UCSP
MAX4739

Revision History

REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
2 1/16 Pb-free part numbers updated 1

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642, or visit Maxim Integrated’s website at www.maximintegrated.com.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated 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.
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