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AS11P2TLR

Low voltage 1 Q single-pole double-throw analog switch with break-

before-make feature

DFN6L

Features

e  High speed:

- tpp=130ps (typ.) at Ve =3.0V

— tpp=140ps (typ.) at Vg =23V
e  Ultra low power dissipation:

- lgc=0.2puA (max.)at Tp=85°C
e Low ON resistance:

- Ron=1.0Q (typ.)atVec=4.5V

- RON =1.2Q (typ) at VCC =3.0V

- Ron=20Q (typ.)atVeec =18V
e Wide operating voltage range:

— V¢ (opr.) =1.65 10 4.5 V single supply

e 5V tolerant and 1.8 V compatible threshold
ON digital control input at Vo =1.65t04.5V

e Latch-up performance exceeds 200 mA per
JESD 78, Class |l

e  ESD performance tested per JESD 22

— 2000 V human-body model (A114-B,
Class Il)

— 200V machine model (A115-A)
1000 V charged-device model (C101)

November 2017

Datasheet - production data

Description

The AS11P2TLR is a high speed CMOS low
voltage single analog SPDT (single-pole double-
throw) switch or 2:1 multiplexer/demultiplexer
switch manufactured using silicon gate C2MOS
technology. Designed to operate from a 1.65 to
4.5V supply, this device is ideal for portable
applications.

The device offers very low ON-resistance (1 Q) at
Ve = 4.5 V. Switch S1 is ON (connected to
common ports Dn) when the SEL input is held
high, and OFF (state of high impedance exists
between the two ports) when SEL is held low.

Switch S2 is ON (connected to common port D)
when the SEL input is held low, and OFF (state of
high impedance exists between the two ports)
when SEL is held high.

Additional key features are fast switching speed,
break-before-make delay time and ultralow power
consumption. All inputs and outputs are equipped
with protection circuits to protect against static
discharge, giving them immunity from ESD and
transient excess voltage.

Table 1. Device summary

Order code Package Packaging

DFN6L

AS11P2TLRQ (1.2x 1 mm)

Tape and reel
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AS11P2TLR

Pin connections and functions

1 Pin connections and functions

Figure 1. Pin connections (top through view)

p| 1 6| s2
2 | :
VCC _.__.E :"-5“ GND
SEL| 3 : P4 | st
DFN6L
DFN6L_pcV1
Table 2. Pin descriptions
Pin number Symbol Name and function
4 S1 Independent channel
6 S2 Independent channel
1 D Common channels
3 SEL Control
2 Vee Positive supply voltage
5 GND Ground (0 V)
Figure 2. Input equivalent circuit
) <]
SEL
Table 3. Truth table
Sel Switch S1 Switch S2
H ON OFF(
L OFF( ON
1. High impedance.
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Electrical ratings

AS11P2TLR
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Electrical ratings

Stressing the device above the rating listed in Table 4: Absolute maximum ratings may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in Table 5: Recommended
operating conditions of this specification is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability. Refer also to the
STMicroelectronics™ SURE program and other relevant quality documents.

Table 4. Absolute maximum ratings

Symbol Parameter Value Unit
Vee Supply voltage -0.5t05.5 \%
V, DC input voltage —0.5t0 Vg +0.5 \
Vic DC control input voltage -0.5t05.5 \Y
Vo DC output voltage -0.5t0 Vg +0.5 \Y
like DC input diode current on control pin (Vgg <0 V) -50 mA
lik DC input diode current (V5 < 0 V) 50 mA
lok DC output diode current +20 mA
lo DC output current +200 mA
lop 2)32:";” : (;;J;r,e:(;‘;e::ty cycle) +400 mA
lcc orlgnp | DC Ve or ground current +100 mA
Pp Power dissipation at T, = 70 °C(") 1120 mwW
TsTa Storage temperature —65 to 150 °C
T Lead temperature (10 s) 300 °C
1. Derate above 70 °C by 18.5 mW/°C.
Table 5. Recommended operating conditions
Symbol Parameter Value Unit
Vee Supply voltage 1.65t04.5 \Y
V| Input voltage 0to Ve V
Vic Control input voltage Oto4.5 V
Vo Output voltage 0to Ve V
Top Operating temperature —40 to 85 °C
S o S e o T
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AS11P2TLR Electrical characteristics
3 Electrical characteristics
3.1 DC electrical characteristics
Table 6. DC specifications
Value
Symbol Parameter Vee (V) | Test condition Tp=25°C -40to 85 °C Unit
Min. Typ. Max. Min. Max.
1.65-1.95 0.65 Vcc 0.65 Ve
23-25 1.2 1.2
Vig High level input 27_30 13 13 Vv
voltage
3.3-36 14 1.4
45 1.6 1.6
1.65-1.95 0.40 0.40
23-25 0.60 0.60
v, | owlevelinput ) 2 g 0.60 060 | V
voltage
3.3-36 0.60 0.60
45 0.80 0.80
1.8 2.0 3.0 3.5
R Switch ON- 2.7 Vg=0VtoVce 1.3 1.6 1.8 o
ON | resistance 30 |ls=100mA 12 | 15 17
45 1.0 1.2 14
1.8 0.06
ON-resistance 27 Ve atR 0.05
ARpyN | match between s & Mon max Q
Channe|s(1) 30 IS = 100 mA 005
45 0.05
1.8 1.0 1.5 15
R ON-resistance 27 Vs=0VtoVee 0.45 0.60 0.70 0
FLAT | flatness®) 30 |ls=100mA 043 | 050 0.60
45 0.39 0.50 0.60
OFF state
lorr leakage current 4.3 Vg=03o0r4V +20 +100 | nA
(Sn), (D)
Input leakage _
IIN current 0-45 VSEL_ Otod45V +0.1 +1.0 MA
Quiescent _ VSEL = VCC or
lcc supply current 1.65-45 GND +0.1 +1.0 HA
‘Yl DoclD026034 Rev 2 5/18




Electrical characteristics AS11P2TLR

Table 6. DC specifications (continued)

Value
Symbol Parameter Vee (V) Test condition Tpo=25°C -40to 85 °C Unit
Min. Typ. Max. Min. Max.
Quiescent 43 VggL =1.65V 17 135 170
leoLy ﬁ)“m‘/"?/'glt"a‘gge”t 43  |Vgg =180V +15 | 30 60 | pA
driving 4.3 VgL =2.60V 5 +10 +20

1. ARoN = RonMax) - RoNgmin)-

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

3.2 AC electrical characteristics
Table 7. AC electrical characteristics (C =35 pF, R_. =50 Q, t, =t < 5ns)
Value
V
Symbol Parameter cc Te.s'.t Tpo=25°C —40to 85°C Unit
v) conditions
Min. Typ. Max. Min. Max.
1.65-1.95 0.15
23-27 0.14
tp ks § Propagation delay ns
PLA: PR 3.0-33 0.13
3.6-5.0 0.13
165-195 |Vg=08V 36
23-27 31 40 45
ton Turn-ON time ns
3.0-33 Vg=15V 24 31 40
36-5.0 21 28 32
165-195 |Vg=08V 29
23-27 17 27 37
torr Turn-OFF time ns
3.0-33 Vg=15V 12 23 33
36-50 11 21 31
1.65-1.95 15
C_=35pF
Break-before- 2.3-27 - _ P 10
o make time delay 30-33 R =500 8 ns
s Vg=15V
3.6-5.0 6
1.65 16
23 C_ =100 pF 29
Q Charge injection Veen=0V pC
3 Reen=0Q 26
5.0 33
6/18 DoclD026034 Rev 2 Kys




AS11P2TLR Electrical characteristics

3.3 Analog switch characteristics
Table 8. Analog switch characteristics (C =5 pF, R_. =50 Q, Tp =25 °C)
Value
Symbol | Parameter | Ve (V) Test T, =25°C -40t0 85 °C | Unit
y cc conditions AT
Min. | Typ. | Max. | Min. | Max.
Vg=1V
OIRR | OFF isolation™ [1.65-5.0(, S RMS -75 dB
isolation 65-5.0 f = 100 KHz
Vs=1Vgrums
Xtalk talk 1.6-5.0 - 80 dB
a Crossta 6 f = 100 kHz
R, =600 Q
THD | ol harmonic | 53 54 |Vs=2Vee 0.03 %
distortion f=20Hzto
20 kHz
BW |-3 dB bandwidth | 1.65-5.0 |R_ =50 Q 150 MHz
Control pin input
capacitance
Sn port
capacitance _
CoN | when switch is 33 |f=1MHz 52
enabled
Sn port pF
capacitance _
CorF | when switch is 33 |f=1MHz 25
disabled
D port
capacitance _
Co | when switch is 33 |f=1MHz 50
enabled
1. OFF isolation = 20 log4q (Vp/Vs), Vp = output. Vg = input to OFF switch.
1S7 DoclD026034 Rev 2 7118




Test circuits AS11P2TLR

4 Test circuits
Figure 3. ON resistance
Ibs
-
(V)
N
Vee
P O
1!
ID—Q
VS—I— i
S26 M
IN '}
GND—o—[>o
. O
GND
CS14071V1
Figure 4. Bandwidth
Vee
Fomm e O -
$1¢ Vout
s2 | 4&
©
Vg IN
Vee 4°—| >0
b P
GND
CS00371V1
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AS11P2TLR Test circuits

Figure 5. OFF leakage

Ip(oFF)

Vog ——

CS14081V1
Figure 6. Channel-to-channel crosstalk
Vee
prosossooeooos O -
VouT o—31
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©
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Test circuits AS11P2TLR

Figure 7. OFF isolation

VouTt

Vs
CS00381V1
Figure 8. Test circuit
Vee
PULSE N\
GENERATOR O D.U.T

SC08630V1

1. C_=5/35 pF or equivalent: (includes jig capacitance).
2. R =50Q op ebuimorevT.
3. Ry =Zgyr of pulse generator (typically 50 Q).

3
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Test circuits

AS11P2TLR
Figure 9. Break-before-make time delay
Vee
50% 50%
ViN
GND
> < ip > < p
90% 7 90% 90% 90%
Vout \/
oV
CS14140v1 CS14120v1

Figure 10. Switching time and charge injection (Vgen =0V, Rgeny =0 Q, R =1 MQ,
C_=100 pF)

R Vee
GEN o,
- VIN 50% 50%
VGEN
GND
S2 = toN I toFF
N 90% \oow |
Vout AVourt
Q=AVouTXCL

VIN
CS08710V1 ©S14130v1

Figure 11. Turn-on, turn-off delay time

/ Vee

VIN 50%

_/ GND
«— toFF

{ 90% 90%

Vout

CS14150V1

CS08721V1
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Package information AS11P2TLR
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Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK is an ST trademark.

Figure 12. DFN6L (1.2 x 1 mm) package outline
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1. Drawing is not to scale.
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AS11P2TLR Package information

Table 9. DFN6L (1.2 x 1 mm) mechanical data

Dimensions (millimeters)
Symbol

Typ. Min. Max.
A 0.50 0.45 0.55
A1 0.02 0 0.05

A3 0.127
0.20 0.15 0.25
1.20 1.15 1.25
1 0.95 1.05

e 0.40
L 0.35 0.30 0.40
L1 0.45 0.40 0.50

Figure 13. DFN6L (1.2 x 1 mm) footprint recommendation

0.80
' 0.40
| 0.25 (6x)
3 2 | 1
/ ?
/ 0.50
$
_ = 1.05
0-022 / / 2.40 (5x)
% i
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Package information

AS11P2TLR

Figure 14. DFN6L carrier tape information

T P2 PO
0.30 + 0.05 2.0 +0.05 (1) 4.0+0.10 () E1
Y 1.75+0.1
— DO > » i
2 1.55 +0.05 \
N
R 0.20 max. N Yars Q} Q} o O
c 2 0.60 + 0.05 Y @) |w
CL BO >, S S S¥ S¥ s > 3
A4
I R 0.1
> typical e > >
KO P1 A0
section Y-Y
A0 1.17 + 0.05
BO 1.40 + 0.05
KO 0.65 + 0.05
F 3.50 + 0.05
P1 4.00 + 0.1
W 8.00 + 0.3
AMO7379
1. Measured from centreline of sprocket hole to centreline of pocket.
2. Cumulative tolerance of 10 sprocket holes is + 0.20.
3. Measured from centreline of sprocket hole to centreline of pocket.
4. Other material available.
5. Drawing is not to scale.
6. All dimensions are in millimeters unless otherwise stated.
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Package information

AS11P2TLR

Figure 15. DFN6L reel information drawing (back view)
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Drawing is not to scale.

1.

2. Dimensions are in millimeters.
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AS11P2TLR

Package information

Figure 16. DFN6L reel information drawing (front view)
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Drawing not to scale.
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Dimensions are in millimeters.
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Revision history
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Revision history

Table 10. Document revision history

3

Date Revision Changes
07-Mar-2014 1 Initial release.
08-Nov-2017 2 Updatefi ord_er code AS11P2TLR with AS11P2TLRQ
Table 1: Device summary.
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AS11P2TLR

IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2017 STMicroelectronics — All rights reserved
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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