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Quad SPST/Dual SPDT Beyond-The-Rails

Analog Switches

Product Highlights

¢ Design with Wide Signal Range
+ Wide 25V Analog Input Signal Range
» Single 3.0V to 5.5V Supply Voltage
» 1.62V to 5.5V Flexible Logic Input Levels

e High Performance Analog Switch

« 2.5Q (max) On-Resistance at +85°C

+ 18mQ (typ) On-Resistance Flatness

+ +100nA (max) On-Leakage Current at +85°C for
MAX14774

« £200nA (max) On-Leakage Current at +85°C for
MAX14779

* £200mA (max) Continuous Current Through
Each Switch

+ Short Circuit Protection on Each Switch

* 147MHz (typ) Signal Bandwidth for MAX14774

e Small 4mm x 4mm 20-Pin TQFN Package
e -40°C to +125°C Operating Temperature Range

Key Applications

e ATE Systems

e Switching Full Speed USB, CAN, RS-232/485, TTL,
Audio

¢ Instrumentation Systems

The MAX14774/MAX14779 analog switches support
analog signals up to 25V using a single 3.0V to 5.5V
supply. The MAX14774 has four independent analog
switches with separate control inputs, while the
MAX14779 has two SPDT analog switches. Both parts
support separate logic level inputs, allowing flexible
CMOS input levels from 1.62V to 5.5V.

The MAX14774/MAX14779 feature a 2.5Q (max) on-
resistance and an 18mQ (typ) flatness at +85°C. The
MAX14774 has a low +£100nA (max) on-leakage current
at +85°C, while the MAX14779 has +200nA (max). Each
switch can carry up to +200mA (max) of continuous
current in either direction. The switches maintain the
performance over the entire common-mode voltage
range. Both parts are specified for -40°C to +125°C
industrial temperature range and are available in a 20
pin (4mm x 4mm) TQFN package.
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MAX14774, MAX14779

Absolute Maximum Ratings
Ve, VLIOGND e -0.3V to +6V
EN_, SA, SB 10 GND .....coovviiiiiiiiiiiiiiiiieeeeeeee -0.3Vto +6V

A_, B_to GND (Vj—0.3V) to the lesser of (Vp + 0.3V) and (V
+70V)

VP 0 GND ...t -0.3V to +52V
VN, EP to GND... The greater of -40V and (Vp - 70V) to +0.3V
VP IO VNt -0.3V to +70V

Absolute Voltage Difference Between 1/0s (JA_-B_])..... +70V
Continuous Current Into Any Pin ........ccccovvviiiiiieenennnnn. +200mA

Continuous Power Dissipation

Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

Single-Layer Board (Tp = +70°C, derate 20.8mW/°C above

FT0PC) ettt 1666.70mwW
Multilayer Board (Ta = +70°C, derate 30.3mW/°C above

FT0PC) ettt 2424.20mW

Temperature Ratings
Operating Temperature Range ................. -40°C to +125°C
Junction Temperature ........cccccoeevvveeeieeeenniiinneeeeeens +150°C
Storage Temperature ............ccccvvvveeeeinnnns -40°C to +150°C
Lead Temperature (soldering, 10S) .........ccceerrvveeene +300°C
Soldering Temperature (reflow).........cccccevvviiieninene +260°C

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.

Package Information

20 TQFN

Package Code T2044+4C
Outline Number 21-100172
Land Pattern Number 90-0409
Thermal Resistance, Single Layer Board:

Junction-to-Ambient (8;4) 48°C/IW
Junction-to-Case Thermal Resistance (8;c) 2°C/IW
Thermal Resistance, Four Layer Board:

Junction-to-Ambient (8;4) 33°C/W
Junction-to-Case Thermal Resistance (8;c) 2°C/IW

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.

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 RoOHS status.
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MAX14774, MAX14779

Electrical Characteristics
(Vcc =3.0Vto 5.5V, V| = 3.3V, Tp = -40°C to +125°C, unless otherwise noted. Typical values are at Vcc = 5V, Ta = +25°C.) (Note 1)

Quad SPST/Dual SPDT Beyond-The-Rails

Analog Switches

PARAMETER ‘ SYMBOL CONDITIONS MIN TYP MAX UNITS
POWER SUPPLY
Vcc Supply Voltage Vee 3.0 5.5 v
Vee =3.3V 2.15 453
Ve Supply Current Icc EN_ = high Ve —EEv 080 06 mA
cc =9 . .
Positive High Voltage
Charge Pump Output Vp (Note 2) 30.60 36.50 \%
Voltage
Negative High Voltage
Charge Pump Output VN (Note 2) -29.50 -24.94 \Y
Voltage
Logic Level Supply VL 162 55 Vv
Voltage
Logic Level Supply IL EN_, A_, B_ = low or high 1 +1 LA
Current - - -
SWITCH CHARACTERISTICS
Analog Signal Range Va . VB_ -25 +25 Y
Continuous Current
| = hi -
Through Switch A_ EN_ = high 200 +200 mA
-25V=Vp Vg = Tp =+85°C 1.15 25
On-Resistance Ron +25V, N = Th = +125°C Q
+200mA (Figure 1) | A~ 115 3
On-Resistance Flatness ARoN -25V <V <425V, |y = £200mA 18 120 mQ
| 25V <V <425V, | TA=185°C -100 +100
L_OFFA =
- Vg =0V (E 2 = B
MAX14774 Off-Leakage B_= 0V (Flaure 2) | 75 = +125°C -300 +300 A
Current | 25V Vg <+25V, | TA=+85°C -100 +100
L_OFFB Va_ =0V (Figure 2) Tp =+125°C -300 +300
-25V<Vp Vg < |Ta=+85C -200 +200
| +25V, Vacowms
L_OFFA/B -
—OFFA Vecom = 0V Tp =+125°C -550 +550
MAX14779 Off-Leakage (Eigure 2) A
Current -25V = Vacowms Tp =+85°C -200 +200
IL_orFacom/B | VBcoMm < +25V,
COM VA_, VB_ =ov Tp = +125°C -550 +550
(Eigure 2)
-25V sV <+25V, | Tp = +85°C -
MAX14774 On-Leakage IL_oN B_is unc't)_nnected : o = nA
Current - - Tpa =+125°C -300 +300
(Eigure 2)
-25V < VA_: VB_ < TA = +85°C -200 +200
MAX14779 On-Leakage IL on ;éS(;/MAISOM NA
Current - unconnected Tp = +125°C -550 +550
(Eigure 2)
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MAX14774, MAX14779

Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

(Vcc =3.0Vto 5.5V, V| =3.3V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vcc = 5V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Ve =0V or unconnected, 3V < [Vp_ -
Eg:l’g;z:‘r?::tomp“t IL_io_oFF | VB_| <50V. Current measured at A_, B_ 5 +5 HA
pins (Eigure 2)
DIGITAL LOGIC (EN_, S )
Input Voltage Low v 0.3xV
Threshold It ' L v
Input Voltage High v 0.7 xV
Threshold IH ' L v
Input Logic Leakage L Vs ,VEn =0VorV, 1 +1 UA
Current - -
DYNAMIC CHARACTERISTICS
Va =210V, Cyp = Cypn = 10nF (Figure
Power-Up Time tPWRON 3)A (_Note 3) VPN 2.2 ms
Va =210V, R = | MAX14774 28 60
Enable Turn-On Time ton - us
10kQ (Figure 4) MAX14779 326 600
Enable Tum-Off Ti . Vp =#10V, R = | MAX14774 48 160
nable Turn- ime OFF - us
10kQ (Figure 4) MAX14779 48 160
MAX14779 Break- taEM Va_=+10V, Ry = 10kQ (Figure 5) 289 500 s
Before-Make Time
Va_ =1VRums, f= Vce =3V to 5.5V -80
ol v 100kHz, R = 500, d
MAX14774 Off-Isolation ISO C_ = 15pF (Figure Vce =0Vor 75 B
6) unconnected
VA_ = lVRMs, f= VCC =3V to 5.5V -80
MAX14779 Off-Isolati v 1ookHz, R = 500, dB
-Isolation I1SO C| = 15pF (Figure Vee =0Vor 25
6) unconnected
Va_=1VRms. f= |[Vcc=3Vi05.5V 90
MAX14774 Crosstalk v 100Kz, Rs = Ry = dB
1 =
rosstal CT 500, C| = 15pF Vec=0Vor 75
(Figure 7) unconnected
VA_ = lVRMs, f= VCC =3V to 5.5V -90
100kHz, Rg = R =
MAX14779 Crosstalk Vet 50Q, C| = 15pF Vce =0Vor 50 dB
(Figure 7) unconnected i
Va_=2Vpp,Rs= | MAX14774 147
-3dB Bandwidth BW RL =500, C = MHz
15pF (Figure 8) MAX14779 78
ch Iniect 9 Vao =GND, C| = MAX14774 780 c
arge Injection -
ge 1nF (Eigure 9) MAX14779 850 P
Con A_, B_pins, f= 12MHz, EN_ = high 37
MAX14774 Input F
Capacitance Corr At A_when B_=GND, or at B_when A_ a1 p
= GND, f=1MHz, EN_ = low
Con A_, B_ pins, f = 12MHz, EN_ = high 61 pF
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MAX14774, MAX14779

Quad SPST/Dual SPDT Beyond-The-Rails

Analog Switches

(Vcc =3.0Vto 5.5V, V| =3.3V, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vcc = 5V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

MAX14779 Input Corr At ACOM when A_ = GND or at BCOM 54
Capacitance when B_ = GND, f = 1MHz, EN_ = low
THERMAL SHUTDOWN
Thermal Shutdown

T . . o,
Threshold SHDN Temperature rising +162 C
Thermal Shutdown

T 23 °C
Threshold Hysteresis HYST
ESD PROTECTION
All pins VEsD Human Body Model *2 kv
Note 1: All units are production tested at Tp = +25°C. Specifications over temperature are guaranteed by design.
Note 2: Do not use Vp or Vy to power external circuitry. Connect at least 10nF/100V capacitor to both Vp and Vi with respect to

GND.

Note 3: Power-up time is the time needed for Vp and V) to reach steady-state.

Timing Diagrams and Test Circuits
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Figure 1. On-Resistance Measurement
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MAX14774, MAX14779 Quad SPST/Dual SPDT Beyond-The-Rails

Analog Switches

+3.3V +5V +3.3V +5V
ImF 1uF Ij—1uF —Euﬁ
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Figure 2. Leakage Current Measurements
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MAX14774, MAX14779

Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches
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MAX14774, MAX14779

Quad SPST/Dual SPDT Beyond-The-Rails

Analog Switches
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MAX14774, MAX14779

+3.3V

Quad SPST/Dual SPDT Beyond-The-Rails

+5V

Analog Switches
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MAX14774, MAX14779

Quad SPST/Dual SPDT Beyond-The-Rails

Analog Switches
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Figure 9. Charge Injection Measurement
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MAX14774, MAX14779 Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

Typical Operating Characteristics — MAX14774

Vce =5V, VI = 3.3V, Tp = +25°C, unless otherwise noted.

ON-RESISTANCE vs. A_ VOLTAGE ON-RESISTANCE vs. TEMPERATURE OFF-LEF‘I\EI;A‘:(I;EE?:?S;:NT
VS.
128 locd 20 octa 1000 oot
\ \ E SW OPEN, B_= GND
18 |— Ta=+125°C u
121 Tp=+105°C
Ve =3.3V 16 f A 100
— — Ty = +85° — = Ve
g 12 )/ & 14 ‘ z A +25v/ 7
s — s = A_=0V
2 12 /{ 2 12 ! @ 10 ‘ Y/ /]
o 7 Tp=1+25°C 7= "a
2 ] / = a 10 A § A_=-25V TP~ —]
0404 Ve =5V @ [N 7
o b P o & S
2 2 08 $ 1 ==t
< ——
1.23
06 |— T4=-40°C uf
122 g, Z20mA 04 | b~ J0m S o L
-30 -20 -10 0 10 20 30 -30 -20 -10 0 10 20 30 50 -30 10 10 30 50 70 90 110 130
A_VOLTAGE (V) A_VOLTAGE (V) TEMPERATURE (°C)
ON-LEAKAGE CURRENT SUPPLY CURRENT vs. TEMPERATURE CHARGE INJECTION vs.
vs. TEMPERATURE . s ANALOG SIGNAL VOLTAGE
1000 40 = 1,200 =
E SW CLOSE, B_ = OPEN
38 1,000 = =
100 2 30 Veo =33V .
< A_=+25V 7 T 25 \ g
£ ‘ ’ g 2 — 2
= - 4 = j./ =
I 10 A=V / g 20 2 6w 4
@ ——— 77 £ Q
S A= 4 G Yoo oV 2 0 / =L
® 7 > L =Ty = +25°
2 \ T 10 [ — 2 / Ty = 485°C
& = 3 z 20 | Ta=+125°C—
= I . 05 :
S C.=1nF
0.1 0.0 0
50 -30 10 10 30 50 70 90 110 130 -50 -30 10 10 30 50 70 90 110 130 -30 -20 -10 0 10 20 30
TEMPERATURE (°C) TEMPERATURE (°C) A_VOLTAGE (V)
TURN-ON TIME vs. TURN-OFF TIME vs. OFF ISOLATION vs. FREQUENCY
© ANALOG SIGNAL VOLTAGE . © ANALOG SIGNAL VOLTAGE . s
20 A1toB1, A1 UNSELECTED |
35 37 -30
40 f—
7 o 7 ~N & Vee =0V 7
Y = u S 0 y
: : ™ 2w
= w \ E
S S 3 g 10 o
o = <z
S ox w80 e
2 2 S Vee =5V
20 / o 90
RL=10kQ RL=10kQ -100 i
15 25 -110 LWL
-30 -20 -10 0 10 20 30 -30 -20 -10 0 10 20 30 0.01 0.10 1.00 10.00 100.00
A_VOLTAGE (V) A_VOLTAGE (V) FREQUENCY (MHz)
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MAX14774, MAX14779

CROSSTALK vs. FREQUENCY
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Quad SPST/Dual SPDT Beyond-The-Rails

FREQUENCY RESPONSE
focl
\
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L i
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0.001

0.0001

Analog Switches

THD + N vs. FREQUENCY
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MAX14774, MAX14779 Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

Typical Operating Characteristics — MAX14779

Vce =5V, VI = 3.3V, Tp = +25°C, unless otherwise noted.

ON-RESISTANCE vs. A_ VOLTAGE ON-RESISTANCE vs. TEMPERATURE A_, B_ OFF-LEAKAGE CURRENT
vs. TEMPERATURE
128 locd 20 ‘ ‘ o2 1000 F L
‘ ‘ I e ESW OPEN, _COM = GND
127 Voo =33V - T TH0C 2 . :
= 12 ~ Ta=+85°C = 77
c - S 14 ] 7/
W 2 Voo =5V W z AJB_2 28V /;' .
Z 125 Z 12 |— 1 zusc S 10 _ AL L
Z = z R o A/B_=0V e ——
17} 7} < = — ’ 7
8 12 @ 10 E: [~ A/B_=+25V Z
3 Z 08 A L\
123 S
06 |— Ta=-0°C —
lcom_ = 200mA Icom. = 200mA ‘
122 Lo 04 | gou, = 77T 041 [ |
30 2 40 0 10 2 30 30 2 4 0 10 2 30 50 30 10 10 30 50 70 90 110 130
A_VOLTAGE (V) A_VOLTAGE (V) TEMPERATURE (°C)
ACOM, BCOM OFF-LEAKAGE CURRENT ON-LEAKAGE CURRENT SUPPLY CURRENT vs. TEMPERATURE
vs. TEMPERATURE vs. TEMPERATURE
1000 L 1000 joes 40 foc06
E SW OPEN, A_B_= GND E SW CLOSE, _COM FLOAT
g g 35
ya Vi
z // z /7
Z 10 ¢ £ 10 A4 30 Ve =33V
z _COM =25V —AA = i T 4 \
2 | 277 -4 AB_=-25v 17/ £ \ ——
4 _ L. < _/B_ 7 | | —
3 10 o= A A 3 10 N /A g 20 ———
& = _COM = +25V = & ABZ0V 7 g Ve = 5V
2 X /‘/’\ < ~ AJB{ +25V /%\ § 15 ce \'
w w '}
= = [ o
£ 1 ¥ z ==== g % 1.0 ——
— 05
0.1 041 00
50 -30 10 10 30 50 70 90 110 130 50 30 10 10 30 50 70 90 110 130 50 30 410 10 30 50 70 90 110 130
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
CHARGE INJECTION vs. TURN-ON TIME vs. TURN-OFF TIME vs.
ANALOG SIGNAL VOLTAGE . ANALOG SIGNAL VOLTAGE . ANALOG SIGNAL VOLTAGE .
1400 o 325 o 4 o
1,200 ]
/ z 322 38
1,000
S w yZ. = 319 S 3
2 // = / Z \
2 600 7 | 3 a6 pd - N
z — Tpy=0°C 2 7 2
w400 — Tp=+25°C =] / g
£ Ta=+5°C 313 T
S 20 | T Ta=+125°C
CL=1nF RL= 10k RL= 10k
0 L 310 30
3 2 0 0 10 2 30 3 2 0 0 10 2 30 3 2 0 0 10 2 30
A_VOLTAGE (V) A_VOLTAGE (V) A_VOLTAGE (V)

www.analog.com Analog Devices | 13



MAX14774, MAX14779 Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

OFF ISOLATION vs. FREQUENCY CROSSTALK vs. FREQUENCY FREQUENCY RESPONSE
10— “” 10 - 3 —
A1 to ACOM, A2 SELECTED ACOM to BCOM, A1 SELECTED
20 |0 I 20 [(J S
A1=1Vrys i T
30 TENEITI | -30 -3
w | LU 112 P ) \
o Ve =0V / A = ey =
2 50 2 50 S 9 3dB BW = 78MHz Y
[ 2 Ve =0V 2 .
£ 60 i g 0 cc § 12
o -0 £ & 70 i \ lll” & 15 i
(72 w
o & N Ll [
£ Voo =5V -80 e z 8 !
90 | -90 Y 21
=100 m ~100 il Vee =8V 11 24 Afto ACOM, A1 SELECTED
_110 _110 ‘H m _27 Ll Ll L L LIl
0.01 010 1.00 1000 100.00 0.01 010 1.00 1000 100.00 0.10 1.00 1000 10000  1,000.00
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
THD + N vs. FREQUENCY PSRR vs. FREQUENCY
041 toc13 10 toc14
20 Ve to ACOM, AT SELECTED
NO DECOUPLING CAP
-30 VCC =5V, Vg = 0dBm
-40
g 0.01 @
f g -50
a o 60 -
I ot o
= -0
0.001 %0
Vg =1Vpp -90 3
R = 6000
-100
R, = 10k
0.0001 i 410
10 100 1k 10k 100k 0.01 0.10 1.00 10.00 100.00
FREQUENCY (Hz) FREQUENCY (MHz)
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Analog Switches

Quad SPST/Dual SPDT Beyond-The-Rails

MAX14774, MAX14779
Pin Configurations
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MAX14774, MAX14779

Pin Descriptions

Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

PIN
NAME FUNCTION
MAX14774 | MAX14779
1 1 v Positive Charge-Pump Output. Bypass Vp to GND with a 10nF/100V ceramic capacitor
P placed as close as possible to the device.
2 2 GND Ground.
3 3 Y Negative Charge-Pump Output. Bypass Vy to GND with a 10nF/100V ceramic capacitor
N placed as close as possible to the device.
4 4 Vv Power Supply Input. Connect to a supply voltage between 3.0V to 5.5V. Bypass V¢ to
cc GND with a 1pF ceramic capacitor placed as close as possible to the device.
5 5 I.C. Internally Connected. Connect to GND.
13 13 v Logic Supply Input. Connect to a supply voltage between 1.62V to 5.5V. Bypass V|_to GND
L with a 1uF ceramic capacitor placed as close as possible to the device.
EP EP EP Exposed Pad. Connect to V.
10, 16 10, 12% 18, N.C. Not Connected.
ANALOG I/O0
6 Al Analog Switch Terminal Al.
7 7 A2 Analog Switch Terminal A2.
8 - A3 Analog Switch Terminal A3.
9 - A4 Analog Switch Terminal A4.
- 19 ACOM Analog Switch Terminal ACOM.
17 - B4 Analog Switch Terminal B4.
18 - B3 Analog Switch Terminal B3.
19 9 B2 Analog Switch Terminal B2.
20 8 B1 Analog Switch Terminal B1.
- 17 BCOM Analog Switch Terminal BCOM.
CONTROL INPUTS
11 - EN1 Switch 1 Control Input. Drive EN1 high to close switch 1. Drive EN1 low to open switch 1.
12 - EN2 Switch 2 Control Input. Drive EN2 high to close switch 2. Drive EN2 low to open switch 2.
14 - EN3 Switch 3 Control Input. Drive EN3 high to close switch 3. Drive EN3 low to open switch 3.
15 - EN4 Switch 4 Control Input. Drive EN4 high to close switch 4. Drive EN4 low to open switch 4.
i 11 ENA Switch A Enable Input. Drive ENA low to open Al and A2 switches, independent of the SA
input logic. Drive ENA high to enable SA control.
i 12 SA Switch A Control Input. Drive SA high to close switch A2. Drive SA low to close switch Al.
SA operation is conditional on ENA being high.
i 14 ENB Switch B Enable Input. Drive ENB low to open B1 and B2 switches, independent of the SB
input logic. Drive ENB high to enable SB control.
i 15 SB Switch B Control Input. Drive SB high to close switch B2. Drive SB low to close switch B1.
SB operation is conditional on ENB being high.
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MAX14774, MAX14779 Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

Functional Diagrams
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MAX14774, MAX14779 Quad SPST/Dual SPDT Beyond-The-Rails

Analog Switches

Detailed Description

The MAX14774 quad SPST and the MAX14779 dual SPDT Beyond-The-Rails switches support switching analog signals
of up to +25V using a single 3.0V to 5.5V supply. The MAX14774 is a quad SPST switch configuration with four EN_
control inputs, and the MAX14779 is a dual SPDT switch configuration with two EN_ and two S_ control inputs. Both the
MAX14774 and MAX14779 have a flexible 1.62V to 5.5V CMOS logic interface.

The switches feature 2.5Q (max) on-resistance and 18mQ (typ) flatness at 85°C. The MAX14774 has a low on-leakage
current of £100nA (max) while the MAX14779 has +200nA (max) at 85°C. The switches maintain the performance over
the entire common-mode voltage range to maximum signal integrity. Each device can carry up to 200mA (max) of
continuous current in either direction while operating from -40°C to +125°C.

Integrated Bias Generation

The MAX14774/MAX14779 contain a total of three charge pumps to generate bias voltages for the internal switches: a
5V regulated charge pump, a positive high-voltage charge pump (Vp), and a negative high-voltage charge pump (V).

When the V¢ is above 4.75V (typ), the 5V charge pump is bypassed and V¢ provides the input for the high-voltage
charge pumps, reducing overall supply current. The voltage at V is -27V (typ), the voltage at Vp is +33V (typ), and the
analog signal range is +25V.

An external 10nF/100V (min) capacitor is required for each high-voltage charge pump between Vp/Vy and GND.

Logic Interface Supply

The MAX14774/MAX14779 feature a separate supply control input V|_ that sets the high and low thresholds for all logic
inputs EN_ and S_. It allows flexible interfacing to controllers with a different logic level other than V. Drive V| with a
voltage between 1.62V and 5.5V.

Control Logic
The MAX14774 is a quad SPST analog switch with four enable inputs EN1, EN2, EN3, and EN4. See Table 1 for the
switching logic.

Table 1. MAX14774 Control Logic

ENABLE PIN POSITION FUNCTION

ENL 0 B1 Open
1 B1 connected to AL
0 B2 Open

EN2
1 B2 connected to A2
0 B3 Open

EN3 1 B3 connected to A3
0 B4 Open

EN4 1 B4 connected to A4

The MAX14779 is a dual SPDT analog switch with two enable inputs ENA and ENB, and two digital select inputs SA and
SB. See Table 2 for the switching logic.

Table 2. MAX14779 Control Logic

ENA POSITION SA POSITION ACOM CONNECTED TO
0 X Open
1 0 Al
1 1 A2

ENB POSITION SB POSITION BCOM CONNECTED TO
0 X Open
1 0 Bl
1 1 B2

X is Don'’t Care.
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MAX14774, MAX14779 Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

Applications Information

Non-Powered Condition
To understand the behavior of the MAX14774/MAX14779 when not powered (i.e., Vcc = 0V), the transient and DC signal
conditions should be considered separately.

Every A_and B_ pin has internal diodes connected to Vp and V. Applying a positive voltage on A_ or B_ charges the
capacitor on Vp through the diode to Vp. Applying a negative voltage on A_ or B_ charges the capacitor on V| through
the diode to V. Switch terminals A_ and B_ support voltages ranging from -25V to +25V when the devices are
unpowered.

Under transient conditions, the voltages applied to the A_ or B_ pins charge the capacitors on Vp and Vy and at the same
time the internal off-leakage current (I._jo_orr) discharges these capacitors. Thus, the input impedance into the A_ or
B_ pin is determined by the capacitors on Vp/Vy and their charge states.

Under DC conditions, when a voltage is applied to an A_ or B_ pin with Vcc unpowered, the switch is open when the

voltage difference between the A_ and B_ pin is larger than 3V. Under these conditions, the DC leakage current flows
into the pin. When [Va_ - VB | < 3V, the switch is not fully open, and currents up to a few mA can flow between the A_

and B_ pins.
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MAX14774, MAX14779 Quad SPST/Dual SPDT Beyond-The-Rails

Typical Application Circuits
Switching between RS-485/CAN and USB Transceivers

Analog Switches
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MAX14774, MAX14779

RS-485 Fail-Safe Biasing Switch

Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

Rep RPD
N N N N
- e e e
r—--- K ) - 7
9 I
| |
enaBle | -[ENL L LENSL T enneLe
CONTROL MAX14774 CONTROL
INPUT P ———4-1 wpur
EN2 | | EN4
T T
i \ /’ i
[P I
RT RT
Rey Rpy
A B X Y

RS-485 TRANSCEIVER

RS-485 Termination Resistor Switch

RS-485
TRANSCEVER | ~ V——— | T~ _TT |

ENABLE | [ENT 1
coNtROL [f"TTTT |
INPUT EN2 MAX14774 EN3 ENABLE
CONTROL
INPUT

m
2
z

)
E

Ordering Information

PART NUMBER CONFIGURATION TEMPERATURE RANGE PIN-PACKAGE
MAX14774ATP+ Quad SPST -40°C to +125°C 20 TOFN
MAX14779ATP+ Dual SPDT -40°C to +125°C 20 TOFN

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

Chip Information
PROCESS: BiCMOS
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MAX14774, MAX14779 Quad SPST/Dual SPDT Beyond-The-Rails
Analog Switches

Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 5/22 Release for Market Intro —

Information furnished by Analog Devices is believed to be accurate and reliable. However, no responsibility is
ANALOG assumed by Analog Devices for its use, nor for any infringements of patents or other rights of third parties that may
result from its use. Specifications subject to change without notice. No license is granted by implication or otherwise
DEVI CES under any patent or patent rights of Analog Devices. Trademarks and registered trademarks are the property of their
respective owners.
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