


MAX4621/MAX4622/MAX4623

Dual, 5Q Analog Switches

ABSOLUTE MAXIMUM RATINGS
(Voltages Referenced to GND)

VA 10 GND ..o -0.3V to +44V
V=10 GND s +0.3V to -44V
VA 0 Vot -0.3V to +44V
VL0 GND oo -0.3V to (V+ + 0.3V)
All Other Pins to GND (Note 1) ........... (V--0.3V) to (V+ + 0.3V)
Continuous Current (COM_, NO_,NC ) ....cccovverniinnnnn. +100mA
Peak Current (COM_, NO_, NC_)

(pulsed at 1ms, 10% duty CycCle) ........cccevveiiiririinne +300mA

Continuous Power Dissipation (Ta = +70°C)

Narrow SO (derate 8.70mW/°C above +70°C) ............. 696mwW

Narrow DIP (derate 10.53mW/°C above +70°C) .......... 842mw
Operating Temperature Ranges

MAX462_C_ _

MAX462_E_ _

Storage Temperature Range.................
Lead Temperature (soldering, 10sec)

Note 1: Signals on NO_, NC_, or COM_ exceeding V+ or V- 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—Dual Supplies
(V+ = +15V, V- = -15V, VL = +5V, GND = 0, VINH = +2.4V, V|NL = +0.8V, Ta = TmIN to TmAX, unless otherwise noted. Typical values

are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ANALOG SWITCH
Input Voltage Range V\;:OM—’ V- Vit Vv
(Note 3) Vl\rij(();_’
= Ta =+25°C 3
On-Resistance RonN {;:OM— ¢0mAL +10V A Q
NO_Or VNC_=* TA = TMIN t0 TmAX 7
On-Resistance Match _ Ta = +25°C 0.25 0.5
Between Channels ARON {fOM—O:\}OmAL +10V Q
(Notes 3, 4) NO_OFVNC_== Ta = TMIN t0 TMAX 0.7
On-Resistance Flatness RELAT(ON) {2\?0'\"—; \}SCmA: sy Ta=+25°C 0.2 0.5 o
(Notes 3, 5) 0,5V - Ta = TMIN t0 TMAX 0.7
Off-Leakage Current ING . ING VNo_orVnc = =10V, | TA=+25°C -0.5 0.01 0.5 A
(NO_ or NC_) (NOte 6) - - VCOM_ =F10V Ta = TMmIN to TMAX -5 5
COM_ Off-Leakage Current lcoMm (OFF Vcom_ = *10V, Ta=+25°C -0.5 0.01 0.5 A
(Note 6) -(OFF) VNO_or VNC_=F10V | Ta = TmiN to TMAX -5 5
Vcom =10V, Ta = +25°C -1 0.02 1
COM_ On-Leakage Current -
(Note_6) 9 Icom_(oN) | VNO_or VNc_ = F10V nA
or floating TA = TMIN to TMAX -10 10
LOGIC INPUT
Input Current with Input _
Voltage High lINH VIN_ = 2.4V -0.5 0.001 0.5 HA
Input Current with Input _
Voltage Low IINL ViN_=0.8V 0.5 0.001 0.5 HA
Logic Input Voltage High VINH 2.4 Vv
Logic Input Voltage Low VINL 0.8 \
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Dual, 5Q Analog Switches

ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ = +15V, V- = -15V, VL = +5V, GND = 0, VINH = +2.4V, V|NL = +0.8V, Ta = TmIN to TmAx, unless otherwise noted. Typical values
are at Ta = +25°C.) (Note 2)

PARAMETER l SYMBOL l CONDITIONS | MIN TYP MAX UNITS
POWER SUPPLY
Power-Supply Range +4.5 +20.0 \
» Ta = +25°C -0.5 0.001 0.5
Positive Supply Current I+ VIN =0orb5V HA
- Ta = TMIN t0 TMAX -5 5
Negative Supply Current - VIN =0or5V TA=+25°C 05 0.001 03 PA
- Ta = TMIN to TMAX -5 5
. _ Ta = +25°C -0.5 0.001 0.5
Logic Supply Current IL VIN_=0or5V TA= o 1 TvAx 3 5 HA
Ta = +25°C -0.5 0.001 0.5
Ground Current IGND VIN. =0or5V pA
- Ta = TMIN to TMAX -5 5
SWITCH DYNAMIC CHARACTERISTICS
Turn-On Time toN V.COM— = £10V, TA=+257C 120 250 ns
Figure 2 Ta = TMIN to TmMAX 325
Turn-Off Time toFF V.COM— = +10V, Ta=125°C %0 200 ns
Figure 2 Ta = TMIN to TMAX 275
g;ﬁ:&?ﬁ:&%"g'ﬁ&me to Vcom_ = +10V, Figure 3, Ta = +25°C 5 25 ns
Charge Injection Q 'I(':: z }-205n°|z: VGEN = 0, RGeN = 0, Figure 4, 480 pC
Off-Isolation (Note 7) Viso RL =50Q, f = 1MHz, Figure 5, Ta = +25°C -62 dB
Crosstalk (Note 8) Vet RL =50Q, f = 1MHz, Figure 6, Ta = +25°C -60 dB
NC_ or NO_ Capacitance CoFF f = 1MHz, Figure 7, Ta = +25°C 34 pF
COM_ Off-Capacitance Ccowm f = 1MHz, Figure 7, Ta = +25°C 34 pF
On-Capacitance Ccom f = 1MHz, Figure 8, Ta = +25°C 150 pF
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MAX4621/MAX4622/MAX4623

Dual, 5Q Analog Switches

ELECTRICAL CHARACTERISTICS—Single Supply

(V+ = +12V, V- =0, VL = +5V, GND =0, VINH = +2.4V, VINL = +0.8V, Ta = TMIN to TMAX, unless otherwise noted. Typical values are

Ta = +25°C.) (Note 2)

PARAMETER l SYMBOL l CONDITIONS MIN TYP MAX UNITS
ANALOG SWITCH
VcoMm.,
Input Voltage Range VNG | GND Vi v
(Note 3) -
VNC_
= Ta =+25°C 55 8
On-Resistance RoN lcom_ 10mA; Q
VNo_or VNc_ = 10V Ta = TMIN to TMAX 10
On-Resistance Match _ _
Between Channels ARON !I_COEATF;SJ;%mA’ VNO_or Vnc_ =10V, 0.2 0.5 Q
(Notes 3, 4) A=
On-Resistance Flatness Icom_=10mA; VNo_or VNC_ =3V, 6V, 9V,
(Notes 3, 5) RFLAT(ON) Ta = +25°C 0.9 1.3 Q
NO_ or NC_ Off-Leakage INO_(OFF), | Vcom_ = 1V, 10V; Ta =+25°C -0.5 0.01 0.5 A
Current (Notes 6, 9) INC_(OFF) | VNo_orVNc_ =10V, 1V| Ta = TmiN to TMAX -5 5
COM_ Off-Leakage Current Vcom =10V, 1V; Ta=+25°C -0.5 0.01 0.5
IcoM_(OFF) ey _ nA
(Notes 6, 9) VNO_orVNc_ =1V, 10V | Ta = TmiN to TMAX -5 5
COM_ On-Leakage Current Veom_= 10V’_1V; Ta=+25°C -1 0.02 1
(Notes 6, 9) Icom_(ON) | VNO_or VNc_ = 10V, nA
' 1V, or floating Ta = TMIN to TMAX -10 10
LOGIC INPUT
Input Current with Input _ )
Voltage High lINH VIN_ =24V 0.5  0.001 0.5 HA
Input Current with Input _ )
Voltage Low IINL VIN_ = 0.8V 0.5 0.001 0.5 HA
Logic Input Voltage High VINH 2.4 \Y
Logic Input Voltage Low VINL 0.8 \Y
POWER SUPPLY
Power-Supply Range 4.5 36.0 \
. Ta = +25°C -0.5 0.001 0.5
Positive Supply Current I+ VIN. =0or5V HA
- Ta = TmIN to TMAX -5 5
Logic S Ve ; | Y 0 or 5V Ta = +25°C -0.5 0.001 0.5 A
ogic Su urren L IN. =0or
g PPy - TA = TMIN to TMAX -5 5 "
Ta =+25°C -0.5 0.001 0.5
Ground Current IGND VIN =0or5V HA
- Ta = TmIN to TMAX -5 5
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Dual, 5Q Analog Switches

ELECTRICAL CHARACTERISTICS—Single Supply (continued)

(V+ = +12V, V- =0, VL = +5V, GND = 0, VINH = +2.4V, VINL = +0.8V, TA = TMIN to TMAX, unless otherwise noted. Typical values are
Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS

SWITCH DYNAMIC CHARACTERISTICS

Turn-On Time (Note 3) toN Vcom = 10V, Figure 2 TA= +25°C 200 350 ns
- Ta = TMIN t0 TMAX 475

Turn-Off Time (Note 3) toFF Vcom = 10V, Figure 2 TA=+257C 100 200 ns
- TA = TMIN t0 TMAX 300

Break-Before-Make Time

Delay (MAX4622 only) to RL = 100Q, C = 35pF, Figure 3, Ta = +25°C 10 75 ns

(Note 3)

Charge Injection Q CL=1.0nF, VGen =0, RgeN = 0, Figure 4 45 pC

Off-Isolation (Note 7) Viso RL =50Q, f = 1MHz, Figure 5 -62 dB

Crosstalk (Note 8) Vet RL =50Q, f = 1MHz, Figure 6 -60 dB

Note 2: The algebraic convention, where the most negative value is a minimum and the most positive value is a maximum, is used
in this data sheet.

Note 3: Guaranteed by design.

Note 4.  ARON = RON_MAX - RON_MIN.

Note 5: Flatness is defined as the difference between the maximum and minimum values of on-resistance as measured over the
specified analog signal range.

Note 6: Leakage currents are 100% tested at the maximum-rated hot temperature and guaranteed by correlation at +25°C.

Note 7: Off-isolation = 20log1o [Vcom_/(VNc_or VNo )]. Vcom_ = output, VNC_ or VNO_ = input to off switch.

Note 8: Between any two switches.

Note 9: Leakage testing for single-supply operation is guaranteed by testing with dual supplies.
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MAX4621/MAX4622/MAX4623

Dual, 5Q Analog Switches

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE ON-RESISTANGE vs. Vcom ON-RESISTANCE
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Dual, 5Q Analog Switches

Pin Description

PIN NAME FUNCTION
MAX4621
1,8 (C::%I\l\/l/llz Switch Common Terminal
2-7 N.C. Not internally connected
9,16 NO2, NO1 ?g:ﬁi:;\:orma”y Open
10, 15 IN2, IN1 Digital Logic Inputs
11 V+ Positive Supply-Voltage Input
12 VL Logic Supply-Voltage Input
13 GND Ground
14 V- Negative Supply Voltage
Input
MAX4622
1,3,6,8 COM_ Switch Common Terminal
2,7 N.C. Not internally connected
4.5 9 16 NC_, NO_ _Sr'\;\/ri:it:];\llormally Closed/Open
10, 15 IN2, IN1 Digital Logic Inputs
11 V+ Positive Supply-Voltage Input
12 VL Logic Supply-Voltage Input
13 GND Ground
14 V- Negative Supply Voltage
Input
MAX4623
1,3,6,8 COM_ Switch Common Terminal
2,7 N.C. Not internally connected
4509 16 NO_ ?;vrirtsirrl];\llormally Open
10, 15 IN2, IN1 Digital Logic Inputs
11 V+ Positive Supply-Voltage Input
12 VL Logic Supply-Voltage Input
13 GND Ground
14 V- Negative Supply Voltage

Applications Information

Operation with Supply Voltages

Other than +15Vv

The MAX4621/MAX4622/MAX4623 switches operate with

+4.5V to +£18V bipolar supplies and a +4.5V to +36V sin-

gle supply. In either case, analog signals ranging from

V+ to V- can be switched. The Typical Operating

Characteristics graphs show the typical on-resistance
variation with analog signal and supply voltage.

Overvoltage Protection
Proper power-supply sequencing is recommended for all
CMOS devices. It is important not to exceed the absolute
maximum ratings because stresses beyond the listed rat-
ings may cause permanent damage to the devices.
Always sequence V+ on first, followed by V[, V-, and
logic inputs. If power-supply sequencing is not possible,
add two small signal diodes in series with the supply pins
and a Schottky diode between V+ and VL (Figure 1).
Adding diodes reduces the analog signal range to 1V
below V+ and 1V above V-, but low switch resistance and
low leakage characteristics are unaffected. The differ-
ence between V+ and V- should not exceed +44V.

V+
ﬂ NAXIMN
MAX4621
MAX4622
i MAX4623
NO COM_
Vg * *

V-
*INTERNAL PROTECTION DIODES

Figure 1. Overvoltage Protection Using Blocking Diodes
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MAX4621/MAX4622/MAX4623

Dual, 5Q Analog Switches

MAXIMN
+5V +15V
MAX4621 R = 100 Logic  +3V tr< 20ns
MAX4622 | V4| C_ = 35pF INPUT _7— 50% < 20ns
MAX4623 o\~ [T K‘E . 0
INPUT__| 4/; © torr  |-a—
Voo *10V COM_ :OR Nd” SWITCH
POk INL INPUT  'COM o
Veone -10V —{>1 0.9%
FORdke LOGI GND \% SWITCH |
—= = OUTPUT
INPU | | V- = = o la—
0.9%
= 0 -15V SWITCH Vo
R INPUT  VANA
REPEAT TEST FOR EACH SWIYGH oy —— =
R =RN LOGIC INPUT WAVEFORM IS INVERTED FOR
FOR LOAD CONDITIONS/e8Eal Characteristics. SWITCHES THAT HAVE THE OPPOSITE LOGIC
G INCLUDES FIXTURE AND STRAY CAPACITANCE. SENSE CONTROL.
Figure 2. Switching-Time Test Circuit
8V VO maam
Vcom = +10V | | MAX4622
LOGIC  +3V
\a \|<1+o Vor INPUT ]‘[ 50% ]'[
COM_ OTA * 0
] yl NC| Vo2 R1 Veom o
COM 01
IN_ - | Qi 0.9% \
4|>— R2
G — — SWITCH O
LOGIC GND V- - = OUTPUTVcom
INPUT | | = — Vo2 0.9
= 0 -15v R=100 switcH 0 D
C.= 35pF OUTPUT > b [ ] b |
C_INCLUDES FIXTURE AND STRAY CAPACITANCE.
LOGIC 0 INPUT.
Figure 3. MAX4622 Break-Before-Make Test Circuit
+5V +15V  MAXIM
| | MAX4621
MAX4622 AVO*
Roen M v+ MAX4623
I/\/W CcoM ZNC_ORND_ o v
— G
— VeEN GND V- IN_
:L | | ON OFF ON
—= 0 -15V
Q =4Vo(@)

Figure 4. Charge-Injection Test Circuit
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Dual, 5Q Analog Switches

NAXI c +15V +5V c
MAX4621
MAX4622 J:i I_“ 0_| }jL
SIGNAL MAX4623 p— p—
p Ve p
GENERATOR ~ A

Vcom k
= IN FREQUENCY  SIGNAL ;L
——<}—= —? TESTED | GENERATO ANALYZER

AUTOMATIG TRACKING SPECTRUM

NC OFT
NO
ANALYZER > o = IMHz SYNTHESIZER ~ ANALYZER
M GND V- C
R‘ e
10 Vcom
OFF-ISOLATION = 20,06
= = -15V — WcORWo
Figure 5. Off-Isolation
MAXIM +15V +5V
MAX4621 c c
waxiczz }_+ 1
MAX4623
SIGNAL e Vet i =
GENERATOR o feon - S
NC_OR N
S ¥ e ornp GV

FREQUENC SIGNAL

e I e
= O — IN ANALYZER
0, 2.4V Q— 8 B—- r—<l—‘—§* 0, 2.4V TESTED | GENERATOR
— | — IMHz AUTOMATIG TRACKING SPECTRUM
ANALYZER > o i NC_ORNQ.l  com] - SYNTHESIZER ~ ANALYZER T
GND V- C
R e
on T
= = -15V =
Figure 6. Crosstalk Test Circuit
+15V +5V +15V +5V
c c C U C
MAXIMN _|:| |_" "_| |j_ MAXIM ﬁ l_" "_| EL
MAX4621 = A m = MAX4621 = - =
MAX4622 con MAX4622 con ¥
MAX4623 o oM MAX4623 l

/ IN_|
CAPACITANGE - N 524y CAPACITANGE ' —— <= o2av
METER METER NC_O

NO_

C GND \% c
GND V- C l -
I Ll
Figure 7. Channel-On Capacitance Figure 8. Channel-Off Capacitance
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Dual, 5Q Analog Switches

__Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE
MAX4621ESE -40°C to +85°C 16 Narrow SO
MAX4621EPE -40°C to +85°C 16 Plastic DIP
MAX4622CSE 0°C to +70°C 16 Narrow SO
MAX4622CPE 0°C to +70°C 16 Plastic DIP
MAX4622ESE -40°C to +85°C 16 Narrow SO
MAX4622EPE -40°C to +85°C 16 Plastic DIP
MAX4623CSE 0°C to +70°C 16 Narrow SO
MAX4623CPE 0°C to +70°C 16 Plastic DIP
MAX4623ESE -40°C to +85°C 16 Narrow SO
MAX4623EPE -40°C to +85°C 16 Plastic DIP

TRANSISTOR COUNT: 82

Chip Information

Package Information

MAX4621/MAX4622/MAX4623

SOICN.EPS.

QQQQQQQQT
HHHHHHJ

D—

‘ 0°-8°
?j;ﬁjgﬂ 1A ij%m%
e B L« iC L»] \«
Al
INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N _|MSOL2
A10.053]0069]1.35]1.75 D|0.189]0197 ] 480500 |8 A
A110.004 |0.010 | 0,10 |0.25 D|0.33/]0.344] 855/8./5]14| B
B10.014 |0.019 ] 0.35]049 D]0.386/0.394]| 9.80[1000]16] C
C|0.007]0010 | 019]0.25
e 0.050 127 NDTES
E10.150 |0.157 | 3.80]4.00 D&E DO NOT INCLUDE MOLD FLASH
Toceeloeaa[Sonepe]  © Mhec e i
n 10010 |0.020] 0.29]0.20 3. LEADS TO BE COPLANAR WITHIN
102mm (0047
L0016 [0050] 040|127 4, CONTROLLING DIMENSION: MILLIMETER
5. MEETS JEDEC MSO12-XX AS SHOWN

IN ABOVE TABLE
6. N = NUMBER OF PINS

AKXV [PACKAGE FAMILY DUTLINE: SIC 150”] 21-0041 A
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Dual, 5Q Analog Switches

Package Information (continued)

PDIPN.EPS

E
D & e—E1—
7
T f I
A3 j i

B1 \E@ACAL
eB—

INCHES MILLIMETERS INCHES MILLIMETERS

MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N |NSo!
Al-—- 10200 | --- |508 D 10.348]0390 | 884 | 991 |8 |AB
AL 0015 |- 038 | ——-— D |10.735]0.765 (1867|1943 |14 |AC
A2|0.125 10175 |3.18 [4.45 D |0.745]0.765 (1892 |19.43 |16 |AA
A3]0.055 [0.080 |1.40 12.03 D 1088510915 |22.48(23.24|18 |AD
B |0.016 0022|041 056 D |1.015 1045 [25.78|26.54 |20 |AE
B1]0.045 0065 |1.14 165 D114 [1265 2896|3213 [24|AF
C 10.008 |0.0le |0.20 |0.30 D 11.360 |1.380 [34.54|35.05[28|*5

D1/0.005 |0.080 |013 [2.03

E 10.300 10.325]7.62 [8.26 TDTDE& DO NOT INCLUDE MOLD FLASH

F£1]0.24010.310 |6.10 |7.87 2. MOLD FLASH OR PROTRUSIONS NOT

e 10100 | === 254 | --= TDNEXCEEDNCBJJ%E(N[?I%E MILLIMETER
3. CONTROLLI ;

eAl0300 | ——= |762 | ——- 4, MEETS JEDEC MSO001-XX AS SHOWN

Bl ——— 0400 | —— 1016 IN ABOVE TABLE

L [0.115 [0.150 [2.92 [3.81 o A an EPER e

[ AAAXLA prcce TamLy DUTLING PP 300 |17 ] 21-0043 A
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MAX4621/MAX4622/MAX4623

Dual, 5Q Analog Switches

NOTES

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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