19-1761; Rev 0; 7/00

General Description

The MAX4620/MAX4630/MAX4640 low-voltage, high-
ESD-protected, quad, single-pole/single-throw (SPST)
analog switches are pin-compatible replacements for
the industry-standard 74HC4066 analog switch. The
normally open (NO) and normally closed (NC) pins are
protected against £15kV electrostatic discharge (ESD)
without latchup or damage. Each switch can handle
Rail-to-Rail® analog signals. The off-leakage current is
0.5nA at +25°C. These analog switches are suitable for
low-distortion audio applications and are the preferred
solution over mechanical relays in automated test
equipment or applications where current switching is
required. They have low power requirements (0.5uW),
require less board space, and are more reliable than
mechanical relays. Each device is controlled by
TTL/CMOS input voltage levels and is bilateral.

These switches feature guaranteed operation from a
+2V to +12V single supply, making them ideal for use
in battery-powered applications. The on-resistance is
70Q max, matched between switches to 0.5Q (typ),
and flat (2Q typ) over the specified signal range.

The MAX4620 has four NO switches, the MAX4630 has
four NC switches, and the MAX4640 has two NO and
two NC switches. These devices are available in 14-pin
TSSOP, SO, and DIP packages.

Applications

Battery-Powered Systems

Audio and Video Signal Routing
Low-Voltage Data-Acquisition Systems
Sample-and-Hold Circuits
Communications Circuits

Relay Replacement

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX4620EUD -40°C to +85°C 14 TSSOP
MAX4620ESD -40°C to +85°C 14 SO
MAX4620EPD -40°C to +85°C 14 DIP
MAX4630EUD -40°C to +85°C 14 TSSOP
MAX4630ESD -40°C to +85°C 14 SO
MAX4630EPD -40°C to +85°C 14 DIP

Ordering Information continued at end of data sheet.

Rail-to-Rail is a registered trademark of Nippon Motorola, Ltd.
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ESD-Protected NO/NC Pins
+15kV Human Body Model
+15kV IEC 1000-4-2 Air-Gap Discharge
+8kV IEC 1000-4-2 Contact Discharge

Pin Compatible with Industry-Standard 74HC4066,

MAX4066, MAX4610/MAX4611/MAX4612

Guaranteed On-Resistance

70Q (max) at 5V

120Q (max) at 3V
On-Resistance Flatness

2Q) (typ) at 5V
6Q (typ) at 3V

On-Resistance Matching

0.5Q (typ) at 5V
0.6Q (typ) at 3V

Features

Guaranteed 0.5nA Leakage Current at Ta = +25°C

+2V to +12V Single-Supply Voltage
TTL/CMOS-Logic Compatible
Low Distortion: 0.015%

-3dB Bandwidth: >300MHz

Rail-to-Rail Signal

Range

Pin Configurations/Functional

Diagrams/Truth Tables

TOP VIEW

INAXI/N
MAX4620

not [1]
comt [2]
No2 [3]
comz [4]
2 [5]
N3 [6 ]
oD [7]

E V+
[13] V1
[12] v
[11] No4
[10] coms
[ 9] coms
[ 5] no3

TSSOP/SO/DIP

INPUT

SWITCH STATE

LOW OFF
HIGH ON

Pin Configurations/Functional Diagrams/Truth Tables

continued at end of data sheet.

Maxim Integrated Products 1

For free samples and the latest literature, visit www.maxim-ic.com or phone 1-800-998-8800.
For small orders, phone 1-800-835-8769.
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MAX4620/MAX4630/MAX4640

+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

VA 10 GND Lo -0.3V to +13V
IN_, COM_, NO_, NC_to GND (Note 1)....... -0.3V to (V+ + 0.3V)
Continuous Current (NO_, NC_, COM_) .....cccoevviviiiinnnn. +10mA
Peak Current (NO_, NC_, COM_, pulsed at
1TMSs 10% duty CYCIE) ..ovviiiiiiiiic e +30mA
ESD Protection per Method IEC 1000-4-2 (NO_, NC_)
Air-Gap DisCharge .......ccoovoiioiiiiiii e, +15kV
Contact DISCharge .......c..oovviviiiiiicc +8kV
ESD Protection per Method 3015.7
V4, GND, IN_, COM_ ..ot +2.5kV
NOL_, NC_ i +15kV

Continuous Power Dissipation (Ta = +70°C)
14-Pin TSSOP (derate 6.3mW/°C above +70°C) ......... 571mW
14-Pin DIP (derate 10mW/°C above +70°C)
14-Pin SO (derate 8mW/°C above +70°C)...................
Operating Temperature Ranges
MAXA6_ _E_ oo -40°C to +85°C
Storage Temperature Range ......... ...-65°C to +150°C
Maximum Die Temperature..................
Lead Temperature (soldering, 10S) ......c.ccccccevviviiininnnn. +300°C

Note 1: Signals on NO_, NC_, COM_, or IN_ exceeding V+ or GND are clamped by internal diodes. Limit forward 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 +5V SUPPLY

(V+ = +4.5V 1o +5.5V, VIH = 2.4V, V| = 0.8V, Ta = TMIN to Tmax, unless otherwise specified. Typical values are at V+ = +5V,

Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
ANALOG SWITCH
Vcom_,
Input Voltage Range VNO_, 0 V+ \
VNC_
Vi = 4.5, Ta = +25°C 45 70
On-Resistance RoN {/CNOOM*OT TmA, Q
VNG = 3.5V Ta = TMINto TmAX 75
V+ =45V, Ta = +25°C 0.5 2
On-Resistance Match Between lcom_ = TmA,
Channels (Note 3) ARON VNO_ or Q
VNG = 3.5V Ta = TMINtO TMAX 3
V+ =45V Ta = +25°C 2 4
On-Resistance Flatness lcom_ = TmA;
(Note 4) RFLATON) VNO_ or Q
VNG =1V, 225,35V | TA=TMINTO Tmax 5
Off-Leakage Current | =SS Ta = +25°C 05 001 05
(NO_or NC_) NO_, COM_ = TV, 2.5V, nA
(Note 5) INC_ VNo_ or
VNG = 4.5V, 1V Ta = TMINtO TmAX -5 5
2 MAXI/V




+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—SINGLE +5V SUPPLY (continued)

(V+ = +4.5Vto +5.5V, VIH = 2.4V, V| = 0.8V, Ta = TMIN to Tmax, unless otherwise specified. Typical values are at V+ = +5V,
Ta = +25°C.) (Note 2)

PARAMETER | symsoL | CONDITIONS | MIN  TYP  MAX | UNITS

ANALOG SWITCH
V+ = 5.5V; Ta = +25°C 0.5 0.01 05

COM_ Off-Leakage Current | Vcom_ =1V, 4.5V; A

(Note 5) COM.(OFF) VNO_ or
VNG = 4.5V, 1V Ta = TMIN to Tmax -5 5

COM OnLoakace C V+ =55V, Ta = +25°C -1 0.02 1

_ On-Leakage Current Vcom_ =1V, 4.5V;

(Note 5) ICOM_ON) VNO_or VNe_ =1V, nA
4.5V, or floating Ta = TMIN to TmAX -10 10

LOGIC INPUT

IN_ Input High VIH 2.4 V

IN_ Input Low ViL 0.8 V

Logic Input Leakage Current lIN ViN=0orV+ -1 1 LA

SWITCH DYNAMIC CHARACTERISTICS
\F:COM_ =3V, Ta = +25°C 20 150

) L = 300Q,

Turn-On Time tON CL = 35pF, ns
Figure 1 Ta = TMIN to TmAX 180
Vcom. =3V, Ta = +25°C 50 80

. CL = 35pF,

Turn-Off Time tOFF RL = 3000, ns
Figure 1 Ta = TmIN to TMAX 100

Break-Before-Make Veom =3V, Ta=+25°C 5 45

(MAX4640 only) AL = 3000, ns

y CL = 35pF TA = TMIN to TmAX 4

On-Channel Bandwidth -3dB BW Signal = 0dBm, RiN = RouT = 502, 300 MHz
CL = bpF, Figure 2

Charge Injection Q VGEN = 2V, CL = 1.0nF, RgeN = O, Figure 4 5 pC

NO_ or NC_ On-Capacitance CoFrF VNO_ =VNc_ = GND, f = 1MHz, Figure 3 20 pF

COM_ Off-Capacitance Ccoviom | Vcom_ = GND, f = 1MHz, Figure 3 12 pF

COM_ On-Capacitance Ccom_(ON) VCOM— = VNo_, VNC_ = GND, f = 1MHz, 20 pF

- Figure 3
) RL = 50Q, CL = 5pF, f = 1MHz, Figure 2 -75

Off-Isolation (Note 6) Viso - dB

RL = 50Q, CL = bpF, f = 10MHz, Figure 2 -45

MAXIMN 3
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MAX4620/MAX4630/MAX4640

+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—SINGLE +5V SUPPLY (continued)

(V+ = +4.5Vto +5.5V, VIH = 2.4V, V| = 0.8V, Ta = TMIN to Tmax, unless otherwise specified. Typical values are at V+ = +5V,

Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RL = 50Q, CL = 5pF, f = 1MHz, Figure 5 -90

Crosstalk (Note 7) Vet - dB
RL =50Q, C| = 5pF, f = 10MHz, Figure 5 -70

Total Harmonic Distortion THD RL = 600Q, f = 20Hz to 20kHz 0.015 %

ESD Silicon-Controlled Rectifier | 110 mA

(SCR) Holding Current H

ESD SCR Holding Voltage VH 3 \

POWER SUPPLY

Power-Supply Range V+ 2 12 V

. V+ =55V Ta = +25°C 1
Positive Supply Current I+ ' A
PRy VIN=0orV+ Ta = TMIN to TMAX 10 "

ELECTRICAL CHARACTERISTICS—SINGLE +3V SUPPLY

(V+ =+2.7Vto +3.6V, VIH = 2.0V, ViL = 0.6V, Ta = TMIN to TmAX, unless otherwise specified. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS | MmN TYP  mAX | UNITS
ANALOG SWITCH
Veom,,
Input Voltage Range VNO_, 0 V+ \
VNC_
V+ =27V, Ta = +25°C 70 120
. Ilcom_ = TmA,
-R R - Q
On-Resistance ON VNO_ Or
VNG = 1.5V Ta = TMIN to TMAX 150
V+ =27V, TA = +25°C 0.6 3
On-Resistance Match Between lcom_= 1TmA,
Channels (Notes 3, 8) ARoN VNO_ or Q
VNG = 1.5V Ta = TMIN to TmAX 4
V=27, Ta = +25°C 6 12
On-Resistance Flatness lcom = 1mA;
(Notes 4, 8) RFLATOON) VNO_or Q
VNG =05V, 15V, 2.2V | TA=TMIN to TMAX 15
LOGIC INPUT
IN_ Input High VIH 2.0 \Y
IN_ Input Low i 0.6 \Y
Logic Input Leakage Current [N ViN=0orV+ -1 1 nA

MAXIMN




+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—SINGLE +3V SUPPLY (continued)

(V+ =+2.7Vto +3.6V, VIH = 2.0V, V| = 0.6V, Ta = TmIN to Tmax, unless otherwise specified. Typical values are at Ta = +25°C.) (Note

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
SWITCH DYNAMIC CHARACTERISTICS
Vcom- = 1.5V, Ta = +25°C 150 250
Turn-On Time tON gt i gg?)? ns
Figure 1 Y Ta = TMIN to TMAX 300
Veom-. = 1.5, Ta = +25°C 60 100
Turn-Off Time toFF gt = ggg% ns
Figure 1 Y Ta = TMIN to TmAX 150
Break-Before-Make Veom = 1.5V, TA=+25°C S
(MAX4640 only) RL = 3000, ns
Y CL = 35pF TA = TMIN to TmAX 4
Charge Injection Q VGEN = 1.5V, CL = 1.0nF, RGgeN = 0, Figure 4 5 pC
ESD SCR Holding Current IH 110 mA
ESD SCR Holding Voltage VH 3 \
POWER SUPPLY
Power-Supply Range V+ 2 12 \
= Ta = +25°C 1
Positive Supply Current I+ V+ =36V, A UA
VIN=0orV+ Ta = TMIN to TMAX 10

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: ARON = RON(MAX) - RON(MIN)-

Note 4: Flatness is defined as the difference between the maximum and the minimum values of on-resistance as measured over the
specified analog signal ranges.

Note 5: Leakage parameters are 100% tested at TA(max), and guaranteed by correlation at +25°C.

Note 6: Off-Isolation = 20log10(Vcom / VNO), Vcom = output, VNO = input to off switch.

Note 7: Between any two switches.

Note 8: Guaranteed by design.

MAXIMN 5
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MAX4620/MAX4630/MAX4640

+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

Typical Operating Characteristics

(V+ = 45V, Ta = +25°C, unless otherwise specified.)

ON-RESISTANCE vs. Vcom AND ON-RESISTANCE vs. Vcom AND ON/OFF-LEAKAGE CURRENT
SUPPLY VOLTAGE TEMPERATURE vs. TEMPERATURE
180 o s 60 o 1000 =
160 A\ Vi =18V 2 % L 2
\ z T ~:z :
140 ‘ = //’_ /f—\\ = :(; / =
120 V=25V 40 = 100 L
o \ a —T £ 7 /Il
g 100 Ve =33V g £ 7
= /I [\ =3 =) —Taz0c - 5 A
£ g Ve=5V ] & Taoigsop  TA=HC o /4
/ /T IN/ g [~
60 A 20 z 10 —
T ™~ ‘ —
4
10
20
0 0 1
0 05 10 15 20 25 30 35 40 45 50 0 05 10 15 20 25 30 35 40 45 50 40 15 10 3 60 85
Veom (V) Veom (V) TEMPERATURE (°C)
SUPPLY CURRENT vs. SUPPLY TURN-ON/TURN-OFF TIME TURN-ON/TURN-OFF TIME
VOLTAGE AND TEMPERATURE vs. TEMPERATURE vs. SUPPLY VOLTAGE
12 s 100 8 £
V+=5V g V+=5V E) 140 E
g 90 | veou=3v T g :
10 % v | ] § W
E L1 = E
I 0 p—r—— 100
= Z 60 = \tON
& = £ 80 \
5 6 A £ 50 &
2 / E 40 (0FF 2 60 \ I ——
i / et L =
3 * p %0 40 Nibg
) /] 20
L 10 2
0 0 0
40 15 10 35 60 85 40 15 10 35 60 85 0 3 6 9 12
TEMPERATURE (°C) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
TURN-ON/TURN-OFF TIME TURN-ON/TURN-OFF TIME
vs. Veom (V+ = +3V) vs. Vgom (V+ = +5V) CHARGE INJECTION vs. Vcom
140 5 90 | = 20 2
120 AT 2 80 oy 7 . 1~
TS —— 15
ton E: 70 H —~ / 3
! 2
00 / 60 >< = 1 P
= = S
€ w R lor - 25 N = 5 W
é \‘—’/ g 40 2 5
E 60 3 \\ § /
30 = 0
40 S
20 \
5
20 10 N Vi=5V
0 0 -10 |
0 05 10 15 20 25 30 10 15 20 25 30 35 40 45 50 0 1 2 3 4 5
Veom (V) Veom (V) Veom (V)
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+15kV ESD-Protected, Low-Voltage, Quad,

SPST, CMOS Analog Switches

Typical Operating Characteristics (continued)

(V+ = 45V, Ta = +25°C, unless otherwise specified.)

FREQUENCY RESPONSE
20 e
0 { g
LA
20
ON-LOSS (| | /]
- il /|
g -0 OFF iy
19 Y /
1%} / i
S 60 } / ,
/A
-80 /' -
I/
2 CROSSTALK
-100
120
001 01 1 10 100 1000

FREQUENCY (MHz)

TOTAL HARMONIC DISTORTION
PLUS NOISE vs. FREQUENCY

0.016

0.014

MAX4620/30/40-11

0.012

0.010

0.008

THD +N (%)

0.006

0.004

0.002 Jvs=5v
600<2 IN AND OUT

10 100 1k 10K 100k
FREQUENCY (Hz)

0

Pin Description

PIN NAME FUNCTION

MAX4620 MAX4630 MAX4640

1 — 1 NO1 Analog Switch 1 — Normally Open

— 1 — NCA Analog Switch 1 — Normally Closed

2 2 2 COM1 Analog Switch 1 — Common

3 — 3 NO2 Analog Switch 2 — Normally Open

— 3 — NC2 Analog Switch 2 — Normally Closed

4 4 4 COM2 Analog Switch 2 — Common

5 5 5 IN2 Digital Control Input 2

6 6 6 IN3 Digital Control Input 3

7 7 7 GND Ground

8 — — NO3 Analog Switch 3 — Normally Open

— 8 8 NC3 Analog Switch 3 — Normally Closed

9 9 9 COM3 Analog Switch 3 — Common

10 10 10 COM4 Analog Switch 4 — Common

11 — — NO4 Analog Switch 4 — Normally Open

— 11 11 NC4 Analog Switch 4 — Normally Closed

12 12 12 IN4 Digital Control Input 4

13 13 13 IN1 Digital Control Input 1

14 14 14 V+ Positive Supply Voltage Input

MAXIMN
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MAX4620/MAX4630/MAX4640

+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

MNAXIMN
MAX4620
MAX4630 V|+
MAX4640
i
SWITCH gy —_JCOM NO_/NG_
INPUT ;
! ol
! 3000 35pF
LI N I
GND - e
LOGIC
INPUT L

Cr INCLUDES FIXTURE AND STRAY CAPACITANCE.

Vout =Vcom (RijiLRoN)

Vout

tr < 20ns

LOGIC Vs tr < 20ns
INPUT
SWITCH
OUTPUT

Figure 1. Switching Time

MAXIV
Vi MAX4620
10nF MAX4630
ﬁ —e MAX4640
SIGNAL =
GENERATOR 0dBm P
@ i ViL OR
- | e
ANALYZER 9 NO_/NC_r =

GND
' 1

MAXI
MAX4620
10nF V+ MAX4630
MAX4640
= Vi
COM

oO—
" IN ViL OR
CAPACITANCE ! L ...... <]_ Vi
oO——]

METER __I_

f= 1MHz —

Figure 2. Off-Isolation/On-Channel Bandwidth

Figure 3. Channel Off/On-Capacitance
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+15kV ESD-Protected, Low-Voltage, Quad,

SPST, CMOS Analog Switches

INAXIMN
MAX4620
MAX4630 Vs
MAX4640 |

V+

Roen | com NO_/NC_

.
lia=E

HO—>

AVout ¢

Vout

ON
" OFF OFF
Q= (AVoun)(Cu)
Vin
Figure 4. Charge Injection

Detailed Description
MAX4620 CMOS analog switches with circuitry providing +15kV
10nF Vs MAX4630 ESD protection on the NO and NC pins. The CMOS
MAX4640 switch construction provides rail-to-rail signal handling
SIGNAL — while consuming virtually no power. Each of the four
GENERATOR 0dBm Ve N0 500 switches is independently controlled by a TTL/CMOS-

9 comt o/A 9 /W\,:L level-compatible digital input.
= oonew oM el = = Applications Information
; <] ? 2.4V Do not exceed the absolute maximum ratings because

ANALYZER

1D

Figure 5. Crosstalk

MAXIMN

stresses beyond the listed ratings may cause perma-
nent damage to the device.

Proper power-supply sequencing is recommended for
all CMOS devices. Always sequence V+ on first, fol-
lowed by the logic inputs, NO/NC, or COM.

Operating Considerations for
High-Voltage Supply
The MAX4620/MAX4630/MAX4640 are capable of
+12V single-supply operation with some precautions.
The absolute maximum rating for V+ is 13V (referenced
to GND). When operating near this region, bypass V+
with a minimum 0.1uF capacitor to ground as close to
the IC as possible.
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MAX4620/MAX4630/MAX4640

+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

+15kV ESD Protection
The MAX4620/MAX4630/MAX4640 are +15kV ESD-pro-
tected at the NC/NO terminals. To accomplish this,
bidirectional SCRs are included on-chip between these
terminals. When the voltages at these terminals go
Beyond-the-Rails™, the corresponding SCR turns on in
a few nanoseconds and bypasses the surge safely to
ground. This method is superior to using diode clamps
to the supplies because unless the supplies are very
carefully decoupled through low ESR capacitors, the
ESD current through the diode clamp could cause a
significant spike in the supplies. This may damage or
compromise the reliability of any other chip powered by
those same supplies.

There are diodes from NC/NO to the supplies in addi-
tion to the SCRs. There is a resistance in series with
each of these diodes to limit the current into the sup-
plies during an ESD strike. The diodes protect these
terminals from overvoltages that are not a result of ESD
strikes. These diodes also protect the device from
improper power-supply sequencing.

Once the SCR turns on because of an ESD strike, it
continues to be on until the current through it falls
below its “holding current.” The holding current is typi-
cally 110mA in the positive direction (current flowing
into the NC/NO terminal) at room temperature (see
Supply Current vs. Temperature in the Typical
Operating Characteristics). Design the system so that
any sources connected to NC/NO are current limited to
a value below the holding current to ensure the SCR
turns off when the ESD event is finished and normal
operation is resumed. Also, keep in mind that the hold-
ing current varies significantly with temperature. The
worst case is at +85°C when the holding currents drop
to 70mA. Since this is a typical number to guarantee
turn-off of the SCRs under all conditions, the sources
connected to these terminals should be current limited
to not more than half this value. When the SCR is
latched, the voltage across it is approximately 3V,
depending on the polarity of the pin current. The supply
voltages do not appreciably affect the holding current.
The sources connected to the COM side of the switch-
es do not need to be current limited since the switches
turn off internally when the corresponding SCR(s) latch-
es.

Even though most of the ESD current flows to GND
through the SCRs, a small portion of it goes into V+.
Therefore, it is a good idea to bypass the V+ with 0.1pF
capacitors directly to the ground plane.

Beyond-the-Rails is a trademark of Maxim Integrated Products.

10

ESD protection can be tested in various ways. Trans-
mitter outputs and receiver inputs are characterized for
protection to the following:

e +15kV using the Human Body Model

e +8kV using the Contact Discharge method speci-
fied in IEC 1000-4-2 (formerly IEC 801-2)

e +15kV using the Air-Gap Discharge method speci-
fied in IEC 1000-4-2 (formerly IEC 801-2)

ESD Test Conditions
Contact Maxim Integrated Products for a reliability
report that documents test setup, methodology, and
results.

Human Body Model
Figure 6 shows the Human Body Model, and Figure 7
shows the waveform it generates when discharged into
a low impedance. This model consists of a 100pF
capacitor charged to the ESD voltage of interest, which
can be discharged into the test device through a 1.5kQ
resistor.

IEC 1000-4-2
The IEC 1000-4-2 standard covers ESD testing and
performance of finished equipment; it does not specifi-
cally refer to ICs. The MAX4620/MAX4630/MAX4640
enable the design of equipment that meets Level 4 (the
highest level) of IEC 1000-4-2, without additional ESD
protection components.

The major difference between tests done using the
Human Body Model and IEC 1000-4-2 is higher peak
current in IEC 1000-4-2. Because series resistance is
lower in the IEC 1000-4-2 ESD test model (Figure 8),
the ESD withstand voltage measured to this standard is
generally lower than that measured using the Human
Body Model. Figure 9 shows the current waveform for
the £8kV IEC 1000-4-2 Level 4 ESD Contact Discharge
test.

The Air-Gap test involves approaching the device with
a charged probe. The Contact Discharge method con-
nects the probe to the device before the probe is ener-
gized.

Chip Information
TRANSISTOR COUNT: 156
PROCESS: CMOS

MAXIMN




+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

Rc Rp
1MQ 1500Q
- Ip 100% Ir PEAK-TO-PEAK RINGING
CHARGE-CURRENT DISCHARGE 90% [— (NOT DRAWN TO SCALE)
LIMIT RESISTOR RESISTANCE
AMPERES
HIGH- —» DEVICE N
VOLTAGE Cs STORAGE UNDER 36.8%
DC 100pF CAPACITOR TEST
SOURCE 10% §-
0
0 L TIME —»
- — tpp ——P
® CURRENT WAVEFORM
Figure 6. Human Body ESD Test Model Figure 7. Human Body Model Current Waveform
e e LA
50MQ to 100MQ 330Q e R T S
“ 90% |- -
CHARGE-CURRENT DISCHARGE
LIMIT RESISTOR RESISTANCE <
= g
HIGH- — DEVICE
DC 50p CITOR TEST
SOURCE ™ .
10% |—
tr=0.7ns to 1ns _>:_30ns . t
l———— 60nS —— ]
Figure 8. IEC 1000-4-2 ESD Test Model Figure 9. [EC 1000-4-2 ESD Generator Current Waveform
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MAX4620/MAX4630/MAX4640

+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

Pin Configurations/Functional Diagrams/Truth Tables (continued)

TOP VIEW

MAXIN
MAX4630

net [1]
comt [2]]
ne2 [3]

comz [4]
N2 [ ]
N3 [ 6 |

GND [7]

E V4
[13] IN1
[12] N4
[11] Ne4
[10] coma
9] coms
8] ne3

TSSOP/SO/DIP

MNAXIN
MAX4640

not [1]
com [ 2]
No2 [

com2 EJX

E V+
[13] IN1
[12] INa
[11] ne4

INPUT | SWITCH STATE

LowW
HIGH

ON
OFF

N2 [ [10] coms
I g ¥ o_—E COM3
anD [ 7] 8] Ne3
TSSOP/SO/DIP
INPUT | NO1, NO2 | NC3, NC4
Low OFF ON
HIGH ON OFF

__Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE
MAX4640EUD -40°C to +85°C 14 TSSOP
MAX4640ESD -40°C to +85°C 14 SO
MAX4640EPD -40°C to +85°C 14 DIP
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+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Swiitches

Package Information

(%]
o
3 COMMON_DIMENSIONS w
I‘_' 100 100 X % CMILLIMETERS INCHES 5
s b 5[ MIN. MAX. | MIN. MAX. 3
Ly Al — 110 043 s
] ” ” ” ” ” ” Al 005 15 | 008 [ 006
\t A 085 095 | 033 037
[ H ] b| 019 30| 007 H
bl 019 0.25 007 010
100 c| 0.090 0.20 0035 008
i 3 Y el 009 | 0135 | 0035 | .0053
D[SEE_VARIATIONS [SEE VARIATIONS
E| 430 | 450 | 169 177
i e 0.65 BSC 026 BSC
_ H] 625 6.5 246 256
TSR L[ 050 0.70_|_.020 028
N[SEE_VARIATIONS [SEE_VARIATIONS
N Y| 285 315 [ 11 124
T0P VIEW BOTTOM VIEW el 0° 8° 0° 8°
JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
2l A ¢ MIN. | _MAX. | _MIN. | MAX.
he AB 4D | 49 510 [ 193 | .20
. Y N ¢ AC 161D [ 490 5.10 193 201
@Egj@dfﬂfﬂﬂﬁ__ b (s /: | ac-p Tiefn [ as0 T 510 193 201
X | 285 315 [ 11 124
! \_ f 1 AD 300D | 640 | 660 | 255 | 260
' SEATING SEE — € aD-fFp [20] D 6.40 6.60 252 .260
D PLANE DETAIL “A* X 4.00 434 157 171
AE 24 7.70 790 | .303 | .31
SIDE VIEW ND VIEW AF 28 560 | 980 | .378 | .386
AF-EP 960 | 980 | .378 | .386
X | 535 | 565 | .21 222

BSC
P“L?[}‘l['ﬁ r WITH PLATI"E\
‘_% 4 I LEAD TIP DETAIL
L. petan & L~ T ]

« BASE METAL —

NOTES: »,

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J K I /VI

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .IS mm PER SIDE. Rl TARY (DR

3. CONTROLLING DIMENSION: MILLIMETER. T

4. MEETS JEDEC DUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.

S. DIMENSIONS X AND Y APPLY 10 EXPOSED PAD (EPY VERSIONS ONLY. PACKAGE OUTLINE, TSSOP, 440rm_BODY, 0.65m PTICH

6. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002". APPROVAL ‘“"""2’ C“g“o“é: "‘é 1/
1- 1
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MAX4620/MAX4630/MAX4640

+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Switches

14

%QQQQQT
EH

O
Hﬁﬁﬁﬁﬁi,

D i

= )) Vi
e BAF

T f—-—

Al

0°-g°

H

INCHES  |MILLIMETERS INCHES ~— MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX |[MIN | MAX | N [MSO2
00530069 1.35|1./5 D]0.189]0.197 480|500 |8 | A
1/0.004 |0.010 | 0.10 |0.25 D]0.337]0.344| 855/8.75]14| B
0.014 |0.019 1035|049 D10.386]0.394| 9.80]|1000]16] C

0.007]0.010 | 0.19 1025
0.050 .27
0.150 |0.157 ] 3.80]4.00
0.228|0.244| 5.80|6.20
0.010 [0.0e0 ] 0.25]0.50
0.016 |0.050 ] 040|127

—|>|Z|m |O|w| > >

NOTES:
L

2.

U~

D&E DO NOT INCLUDE MOLD FLASH
MOLD FLASH OR PROTRUSIONS NOT

TO EXCEED 15mm (006"
LEADS TO BE COPLANAR
102mm (004"

CONTROLLING DIMENSION:

WITHIN
MILLIMETER

MEETS JEDEC MS012-XX AS SHOWN

IN ABOVE TABLE
N = NUMBER OF PINS

E

TITLE

ALKV PUCKACE FANILY DUTLING SOIC

PROPRIETARY INFORNATION

1501 )[21-0041 A |

SOICNEPS

Package Information (continued)

MAXIMN



+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS Analog Swiitches

Package Information (continued)

|
i
PDIPN.EPS

E
D ; ——E1—
| -
A3
~ |- 0°-15°
B1 C
<—eA——
eB
INCHES MILLIMETERS INCHES MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX [ MIN [ MAX [ N_[usodt]
A|l-——— 10180 | -—- 14.572 0.348(0.390 [ 884 991 |8 |AB
Al [0.020 0.508 0.735]0.765(18.67 {19.43 [14 |AC

A2[0.125 (0175 [3.18 (4,45
A3[0.095 [0.080 [1.40 [2.03
B [0.015 [0.021 [0.381 |0.533
B1(0.045 [0.060 [1.14 ]1.524
C [0.009 |0.014 [0.222]0.355
D1/0.005 [0.080 [0.13 [2.03
EEl 82305 gggg gggs gigg EDTI!]ELSé DO NOT INCLUDE MOLD FLASH

0.74510.765118.92 |19.43 |16 |AA
0.885]0.915 |22.48|23.24(18 |AD
1.019 [1.045 |25.78|26.94|20 |AE
114 [1.265 |28.96|32.13 |24 |AF
1.360 1.380 134.54|35.05 |28 [*5

(e [wr] (ww) [wr] e ] [} e

MOLD FLASH OR PROTRUSIONS NOT

TO EXCEED 45mm <006
:A 813%% — sgg — CONTROLLING DIMENSION: MILLINETER
Bl —— [0.400 | —— |10.16 IN ABOVE TABLE

SIMILIAR TO JEDEC MS-095-AH
N = NUMBER OF PINS

2
3
4. MEETS JEDEC MSO001-XX AS SHOWN
S
6

L 10115 [0.150 |2.921 |3.81

( AN/ PACKAGE FAMILY DUTLINE: PDIP .300°

21-0043 B |
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MAX4620/MAX4630/MAX4640

+15kV ESD-Protected, Low-Voltage, Quad,
SPST, CMOS 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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