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VISHAY.

DG411HS, DG412HS, DG413HS

Vishay Siliconix

Precision Monolithic Quad SPST CMOS Analog Switches

DESCRIPTION

The DG411HS series of monolithic quad analog switches
was designed to provide high speed, low error switching of
precision analog signals. Combining low power (0.35 pW)
with high speed (tgn: 68 ns), the DG411HS family is ideally
suited for portable and battery powered industrial and
military applications.

To achieve high-voltage ratings and superior switching
performance, the DG411HS series was built on Vishay
Siliconix’s high voltage silicon gate process. An epitaxial
layer prevents latchup.

Each switch conducts equally well in both directions when
on, and blocks input voltages up to the supply levels when
off.

The DG411HS and DG412HS respond to opposite control
logic as shown in the Truth Table. The DG413HS has two
normally open and two normally closed switches.

FEATURES

e 44V supply max. rating
* =+ 15V analog signal range Pb-free
. Sn-resis.tanlce - RDS.(on): 25Q Rg;l-lig*
* Fast switching - ton: 68 ns COMPLIANT

¢ Ultra low power - Pp: 0.35 pyW

e TTL, CMOS compatible

* Single supply capability

BENEFITS

¢ Widest dynamic range

* Low signal rrrors and distortion

* Break-before-make switching action
e Simple interfacing

APPLICATIONS

¢ Precision automatic test equipment
* Precision data acquisition

e Communication systems

e Battery powered systems

e Computer peripherals
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* Pb containing terminations are not RoHS compliant, exemptions may apply
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DG411HS, DG412HS, DG413HS
Vishay Siliconix

FUNCTIONAL BLOCK DIAGRAM AND PIN CONFIGURATION
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TRUTH TABLE
Logic SW,, SW, SW,, SW;3
0 OFF ON
1 ON OFF
ORDERING INFORMATION
Temp. Range | Package Part Number
DG411HS, DG412HS
DG411HSDJ
DG411HSDJ-E3
16-Pin Plastic DIP DG412HSDJ
DG412HSDJ-E3
DG411HSDY
DG411HSDY-E3
oc oc DG411HSDY-TH
-40°Ct085 _ DG411HSDY-T1-E3
16-Pin Narrow SOIC DGA12HSDY
DG412HSDY-E3
DG412HSDY-TH
DG412HSDY-T1-E3
) DG411HSDN-T1-E4
16-Pin QFN 4 x 4 mm
DG412HSDN-T1-E4
DG413HS
16-Pin Plastic DIP Dgf1493::§?JES
DG413HSDY
-40°C1085°C 16-Pin Narrow SOIC ggilg:ggﬁ_??
DG413HSDY-T1-E3
16-Pin QFN 4 x 4 mm DG413HSDN-T1-E4
www.vishay.com Document Number: 72053
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DG411HS, DG412HS, DG413HS
Vishay Siliconix

ABSOLUTE MAXIMUM RATINGS

Parameter Limit Unit
V+to V- 44
GND to V- 25
A (GND - 0.3) to (V+) + 0.3 v
Digital Inputs®, Vs, Vp or 30 rrSX-,)V\-/rﬁgﬁe(\LT')o;gurs first
Continuous Current (Any terminal) 30 mA
Peak Current, S or D (Pulsed 1 ms, 10 % duty cycle) 100
(AK, AZ Suffix) - 6510 150 R
Storage Temperature (DJ, DY, DN Suffix) 6510125 c
16-Pin Plastic DIP® 470
16-Pin Narrow SOICY 600
Power Dissipation (Package)b 16-Pin CerDIP® 900 mwW
LCC-20° 900
16-Pin (4 x 4 mm) QFNf 1880
Notes:

a. Signals on Sy, Dy, or INy exceeding V+ or V- will be clamped by internal diodes. Limit forward diode current to maximum current ratings.
b. All leads welded or soldered to PC board.

c. Derate 6 mW/°C above 25 °C.

d. Derate 7.6 mW/°C above 75 °C.

e. Derate 12 mW/°C above 75 °C.

f. Derate 23.5 mW/°C above 70 °C.

SPECIFICATIONS?
Test Conditions A Suffix D Suffix
Unless Specified -55°Cto125°C| -40°Cto85°C
V+=15V,V-=-15V
Parameter Symbol | V =5V, V|y=24V,08V |TempP| Typ.t | Mind | Max.9 | Min.9 | Max.9 | Unit
Analog Switch
Analog Signal Range® VANALOG Full -15 15 -15 15
Drain-Source R V4+=135V,V-=-135V Room 25 35 35 o
On-Resistance DS(on) lg=-10mA,Vp=+8.5V Full 45 45
. Iscof Room +0.1 -025 | 025 | -0.25 | 0.25
Switch Off V+=165V,V-=-165V Full -20 20 -5 5
Leakage Current Vp=+155mA,Vg=+155V | Room +0.1 -025 | 025 | -0.25 | 0.25
oot Full 220 | 20 | -5 5 nA
Channel On | V+=165V,V-=-165V Room +0.1 -0.4 04 -04 04
Leakage Current Dion) Vp=Vg=%155V Full -40 40 -10 10
Digital Control
Input Current, V| Low I VN under test=0.8 V Full 0.005 -05 0.5 -05 0.5 UA
Input Current, V|5 High Iy VN under test=2.4 V Full 0.005 -05 0.5 -05 0.5
Input Capacitance® Cin f=1MHz Room 5 pF
Dynamic Characteristics
) Room 68 105 105
Turn-On Time ton RL =300 0, C_ = 35 pF Full 127 116
O Time orr Vg =+ 10V, see figure 2 Rs:ﬁn 42 gg gg ns
Break-Before-Mak DG413HS only, Vg =10V
Time DeTa(:/ o o RGL =330?) o éL S35 :F Room | 20
Charge Injection® Q Vg=0V,Rg=09,C =10nF | Room 22 pC
Document Number: 72053 www.vishay.com
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DG411HS, DG412HS, DG413HS
Vishay Siliconix

SPECIFICATIONS?
Test Conditions A Suffix D Suffix
Unless Specified -55°Cto125°C | -40°Cto85°C
V+=15V,V-=-15V
Parameter Symbol | V, =5V,V|y=24V,08V' |Temp.t| Typ.c | Min¢ | Max.9 | Min.9 | Max.9 | Unit
Dynamic Characteristics (Cont’d)
Off Isolation® OIRR R.=50Q, C| =5pF Room - 91 dB
Channel-to-Channel Crosstalk® | Xya x f=1MHz Room -88
Source Off Capacitance® Cs(off) Room 12
Drain Off Capacitance® Co(off) f=1MHz Room 12 pF
Channel On Capacitance® Cp(on) Room 30
Power Supplies
- Room | 0.0001 1 1
Positive Supply Current I+ Full 5 5
. Room | - 0.0001 -1 -1
Negative Supply Current I-
9 i V+=16.5V,V-=-16.5V Full -5 -5
Vin=0or5V Room | 0.0001 1 1 WA
Logic Supply Current I Full 5 5
Room | - 0.0001 -1 -1
Ground Current IaND Full -5 -5
SPECIFICATIONS? (for Unipolar Supplies)
Test Conditions A Suffix D Suffix
Unless Specified -55°Cto125°C| -40°Cto85°C
V+=12V,V-=0V
Parameter Symbol | V =5V,V|y=24V,0.8 v Temp.b Typ.© Min.d | Max.9 | Min.9 | Max.9 | Unit
Analog Switch
Analog Signal Range® VANALOG Full 12 12
. . V+=10.8V,Ig=-10mA Room 49 80 80
Drain-Source On-Resistance Rbs(on) Vp=3V,8V Full 100 100 Q
Dynamic Characteristics
) Room 95 140 140
Turn-On Time t
ON R =300 Q, C, = 35 pF Hot 180 160
) Vg =8V, see figure 2 Room 36 70 70
Turn-Off Time torrF Hot 79 74 ns
Break-Before-Make DG413HS only, Vg =8V
Time Delay o R.=3000,C_=35pF | Hoom | 60
Charge Injection Q Vg=6V,Rg=09Q,C =1nF | Room 60 pC
Power Supplies
- Room | 0.0001 1 1
Positive Supply Current I+ Hot 5 5
Negative Supply Current I- Rﬁgtm - 0.0001 ; ;
V+=13.2V,V|N=00r5V HA
Logic Supply Current | Room | 0.0001 ! !
9 L Hot 5 5
Room | - 0.0001 -1 -1
Ground Current lanD Hot .5 .5
Notes:

a. Refer to PROCESS OPTION FLOWCHART.

b. Room = 25 °C, Full = as determined by the operating temperature suffix.

c. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

d. The algebraic convention whereby the most negative value is a minimum and the most positive a maximum, is used in this data sheet.
e. Guaranteed by design, not subject to production test.

f. V)N = input voltage to perform proper function.

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.

www.vishay.com Document Number: 72053
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VISHAY, DG411HS, DG412HS, DG413HS
Vishay Siliconix

TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)
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DG411HS, DG412HS, DG413HS

Vishay Siliconix

TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)
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VISHAY, DG411HS, DG412HS, DG413HS
Vishay Siliconix

SCHEMATIC DIAGRAM (Typical Channel)
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Figure 1.
TEST CIRCUITS
+5V +15V Logic
T T Input
VL V+
S D ;
=10V 0 oT% 0 Vo ot Vs Vo
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GND v- 300 Q 35 pF ov —
| J) -_ -_ —| ton
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Note: Logic input waveform is inverted for switches that

C_ (includes fixture and stray capacitance) have the opposite logic sense control
R
Vo=Vs s
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Figure 2. Switching Time

+5V +15V
? ? Logic 3V
Input 50 %
V|_ V+ oV
31 D1
Vst o y O’I/‘ ¢ . Vo1 ?//31
1 l': _ ot A~ 90%
\Y Sz D2 Voz \
s2 10 Switch oy —m/
| Output Vep
IN
2 D _ Ri4 Cu1 Vo2 90 %
300Q | 35pF
GND V-
gl Rio Co - = Switch ov I
| J) 300Q | 35pF Output tp —
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Figure 3. Break-Before-Make (DG413HS)
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DG411HS, DG412HS, DG413HS

Vishay Siliconix

TEST CIRCUITS
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Figure 7. Source/Drain Capacitances

Vishay Siliconix maintains worldwide manufacturing capability. Products may be manufactured at one of several qualified locations. Reliability data for Silicon
Technology and Package Reliability represent a composite of all qualified locations. For related documents such as package/tape drawings, part marking, and

reliability data, see www.vishay.com/ppg?72053.

www.vishay.com
8

Document Number: 72053
S11-0179-Rev. C, 07-Feb-11



Package Information
Vishay Siliconix

SOIC (NARROW): 16-LEAD
JEDEC Part Number: MS-012

MILLIMETERS INCHES
Dim Min Max Min Max
A 1.35 1.75 0.053 0.069
Aq 0.10 0.20 0.004 0.008
B 0.38 0.51 0.015 0.020
C 0.18 0.23 0.007 0.009
|:| |:| |:| |:| |:| |:| |:| |:| D 9.80 10.00 0.385 0.393
E 3.80 4.00 0.149 0.157
16 15 14 13 12 11 10 9 S 127 BSC 0.050 BSC
E H 5.80 6.20 0.228 0.244
L 0.50 0.93 0.020 0.037
1 2 3 4 5 6 7 8 o T o o > Py
I:l I:l I:l I:l I:l I:l I:l I:l ECN: S-03946—Rev. F, 09-Jul-01
DWG: 5300
D L H (]
c
ismlimmlismlismlismlismlml i 7Ty All Leads
0.101 mm
Al j-
L_>|_e —>|L— B ->| L— L © o 0.004 IN
Document Number: 71194 www.vishay.com
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Package Information
Vishay Siliconix

PDIP: 16-LEAD
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15°

—ll~—cC «  MAX
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MILLIMETERS INCHES
Dim Min Max Min Max
A 3.81 5.08 0.150 0.200
Aq 0.38 1.27 0.015 0.050
B 0.38 0.51 0.015 0.020
B, 0.89 1.65 0.035 0.065
C 0.20 0.30 0.008 0.012
D 18.93 21.33 0.745 0.840
E 7.62 8.26 0.300 0.325
E, 5.59 7.11 0.220 0.280
e1 2.29 2.79 0.090 0.110
ea 7.37 7.87 0.290 0.310
L 2.79 3.81 0.110 0.150
Q1 1.27 2.03 0.050 0.080
S 0.38 1.52 .015 0.060
ECN: S-03946—Rev. D, 09-Jul-01
DWG: 5482

Document Number: 71261

06-Jul-01
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Package Information
Vishay Siliconix

CERDIP: 16-LEAD

i h st

16 15 14

) E E
FATATATATATATAY

AP \

MILLIMETERS INCHES
Dim Min Max Min Max
A 4.06 5.08 0.160 0.200
Al 0.51 1.14 0.020 0.045
B 0.38 0.51 0.015 0.020
Bl 1.14 1.65 0.045 0.065
C 0.20 0.30 0.008 0.012
D 19.05 19.56 0.750 0.770
E 7.62 8.26 0.300 0.325
El 6.60 7.62 0.260 0.300
€1 2.54 BSC 0.100 BSC
ea 7.62 BSC 0.300 BSC
L 3.18 3.81 0.125 0.150
L1 3.81 5.08 0.150 0.200
Ql 1.27 2.16 0.050 0.085
S 0.38 1.14 0.015 0.045
O 0° 15° 0° 15°
ECN: S-03946—Rev. G, 09-Jul-01
DWG: 5403
Document Number: 71282 www.vishay.com
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Packaging Information
Vishay Siliconix

20-LEAD LCC

D — A1 [

B — A MILLIMETERS INCHES
Dim Min Max Min Max
A 1.37 2.24 0.054 0.088
Aq 1.63 2.54 0.064 0.100
L B 0.56 0.71 0.022 0.028
l 28 ‘ D 8.69 9.09 0.342 0.358
e 1 E ‘ E 8.69 9.09 0.442 0.358

f ) ‘ e 1.27 BSC 0.050 BSC
L 1.14 1.40 0.045 0.055
‘ L4 1.96 2.36 0.077 0.093

B ECN: S-03946—Rev. B, 09-Jul-01
DWG: 5321
L — — —B
Document Number: 71290 www.vishay.com
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VISHAY Package Information
Vishay Siliconix

QFN-16 (4 x4 mm)
JEDEC Part Number: MO-220

<« D2 >
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Index Area —_
(D/2 X E/2)  \ T v T~
YN / \
E/2 \
% _L * II !
Z __ BB \ |
+ \ /
1 N /
! S———7
| aaa|C| 2X DD CC
[ aaa]c] 2x Detail A
Top View
Il | ccc [C
A)\ g 0.08|c * Seating Plane
- O 0-0-0-0-0-0=
f Side View [-c|
A Al A3
Nk < b2 ™ Detail B
Datum A or B
A
B\ (NE-1) x[e]
! Terminal Tip
Exposed Pad
AdAnAdA 0 VAN N
Nxb /BN
[¢] bbb @ [c[a[e]

Detail A (ND-1) x[ e |

Bottom View

Even Terminal/Side Odd Terminal/Side

Detail B
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Package Information
Vishay Siliconix

QFN-16 (4 x4 mm)
JEDEC Part Number: MO-220

MILLIMETERS* INCHES
Dim Min Nom Max Min Nom Max Notes
A 0.80 0.90 1.00 0.0315 0.0354 0.0394
Al 0 0.02 0.05 0 0.0008 0.0020
A3 - 0.20 Ref - - 0.0079 -
AA - 0.345 - - 0.0136 -
aaa - 0.25 - - 0.0098 -
BB - 0.345 - - 0.0136 -
b 0.23 0.30 0.38 0.0091 0.0118 0.0150 5
bbb - 0.10 - - 0.0039 -
cc - 0.18 - - 0.0071 -
cce - 0.10 - - 0.0039 -
D 4.00 BSC 0.1575 BSC
D2 2.00 2.15 2.25 0.0787 0.0846 0.0886
DD - 0.18 - - 0.0071 -
E 4.00 BSC 0.1575 BSC
E2 2.00 \ 2.15 \ 2.25 0.0787 \ 0.0846 \ 0.0886
e 0.65 BSC 0.0256 BSC
L 0.45 \ 0.55 \ 0.65 0.0177 \ 0.0217 \ 0.0256
N 16 16 3,7
ND - 4 - - 4 - 6
NE - 4 - B 4 . 5
r b(min)/2 - - b(min)/2 - -

* Use millimeters as the primary measurement.

ECN: S-21437—Rev. A, 19-Aug-02
DWG: 5890

NOTES:
1. Dimensioning and tolerancing conform to ASME Y14.5M-1994.
2. Alldimensions are in millimeters. All angels are in degrees.
3. Nis the total number of terminals.

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 molded or marked feature. The X and Y dimension will vary according to
lead counts.

& Dimension b applies to metallized terminal and is measured between 0.25 mm and 0.30 mm from the terminal tip.

& ND and NE refer to the number of terminals on the D and E side respectively.

7. Depopulation is possible in a symmetrical fashion.

Variation HHD is shown for illustration only.

Coplanarity applies to the exposed heat sink slug as well as the terminals.

www.vishay.com Document Number: 71921
2 19-Aug-02



Application Note 826
Vishay Siliconix

RECOMMENDED MINIMUM PADS FOR SO-16

- 0.372
(9.449) ‘
0.047
(1.194)
©o| © al =
<| < 0|l ©
Nl - ®
o| © ol e
| ]
\
0.022 0.050 0.028
— - - — e
(0.559) (1.270) (0.711)
Recommended Minimum Pads
Dimensions in Inches/(mm)
Return to Index
www.vishay.com Document Number: 72608
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ANS505

RECOMMENDED MINIMUM PADS FOR QFN-16 (4 x 4 MM BODY)

T .
.

c2 Y2

C1

X2

Zone

o o - - - -

Inches Millimeters

C1 0.142 3.60
c2 0.142 3.60

E 0.026 0.65
X1 0.014 0.35
X2 0.089 2.25
Y1 0.037 0.95
Y2 0.089 2.25

Note:

Vishay Siliconix

Y1

QFN-16 (4 x 4) has an exposed center pad that must not come into contact with any metalized structure on the PCB. This area is considered a Keep Out Zone.

Document Number: 74976
19-Apr-07
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VISHAY. Legal Disclaimer Notice
www.vishay.com Vishay

Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer’s responsibility to validate that a particular
product with the properties described in the product specification is suitable for use in a particular application. Parameters
provided in datasheets and/or specifications may vary in different applications and performance may vary over time. All
operating parameters, including typical parameters, must be validated for each customer application by the customer’s
technical experts. Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

Material Category Policy

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as RoHS-Compliant fulfill the
definitions and restrictions defined under Directive 2011/65/EU of The European Parliament and of the Council
of June 8, 2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment
(EEE) - recast, unless otherwise specified as non-compliant.

Please note that some Vishay documentation may still make reference to RoHS Directive 2002/95/EC. We confirm that
all the products identified as being compliant to Directive 2002/95/EC conform to Directive 2011/65/EU.

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as Halogen-Free follow Halogen-Free
requirements as per JEDEC JS709A standards. Please note that some Vishay documentation may still make reference
to the IEC 61249-2-21 definition. We confirm that all the products identified as being compliant to IEC 61249-2-21
conform to JEDEC JS709A standards.
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© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinckon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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