L-SN74LVC1G3157DBVR
Digital Transistors

Features Pin Configurations
Wide supply voltage range from 1.65V to 5.5V
Very low ON resistance:
7.5Q (typical) at Voc=2.7V
6.5Q (typical) at Ve=3.3V Vi 1 O & s

6Q (typical) at Vec=5V
Switch current capability of 32mA I

Break-before-make switching GND 2 5 Ve

CMOS low power consumption

TTL interface compatibility at 3.3V YO 3 4 7

Control input accepts voltages up to 5.5V

Speciﬁed from -4OOC to +105 c‘C SOT-23-6L/SOT-363
Packaging information: SOT-23-6L/SOT-363

Pin Deseription

Pin No. Pin Name Description
1 Y1 independent input or output
2 GND ground (0 V)
3 YO independent input or output
4 Z common output or input
5 Ve supply voltage
6 S select input
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IELENST L-SN74LVC1G3157DBVR
Digital Transistors
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Figure 1. Logic symbol

Figure 2. Logic diagram

Function Table

Input S Channel on
L YO
H Y1

Note: H=HIGH voltage level; L=LOW voltage level.

Absolute Maximum Ratings
(T.m=25°C, All voltage referenced to GND, unless otherwise specified)

Characteristic Symbol Conditions Min. Max. Unit
supply voltage Ve - -0.5 +6.5 \Y
input voltage Vi A -0.5 +6.5 \Y
input clamping current Ik Vi<-0.5V or V>Vct+0.5V -50 - mA
switch clamping current Isk Vi<-0.5V or Vi>Vcct0.5V - +50 mA
switch voltage Vsw enable and disable mode -0.5 Vecet0.5 A%
switch current Isw Vsw>-0.5V or Vsw<Vcct0.5V - +50 mA
supply current Icc - - 100 mA
ground current IsnD - -100 - mA
storage temperature Tse - -65 +150 C
total power dissipation Piot - - 250 mWwW
soldering temperature TL 10s 260 c

Note:
[1] The minimum input voltage rating maybe exceeded ifthe input current rating is observed.

[2] The minimum and maximum switch voltage ratings may be exceeded if the switch clamping current
rating is observed.
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L-SN74LVC1G3157DBVR
Digital Transistors

Recommended Operating Conditions

Characteristic Symbol Conditions Min. Typ. Max. Unit
supply voltage Vee - 1.65 - 5.5 \"
input voltage Vi - 0 - 5.5 v
switch voltage Vsw enable and disable mode!" 0 - Vee \%
ambient temperature Tamb - -40 ) +105 C
input transition rise and | A¢/Av Vee=1.65V to 2.7V" - - 20 ns/V
fall rate Vee=2.7V to 5.5VF - - 10 ns/V

Note:

[1] To avoid sinking GND current from terminal Z when switch current flows in terminal Yn, the voltage
drop across the bidirectional switch must not exceed 0.4V. If the switch current flows into terminal Z,
no GND current will flow from terminal Yn. In this case, there is no limit for the voltage drop across
the switch.

[2] Applies to control signal levels.

Electrical Characteristies
DC Characteristies

(Tamp=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. Typ." Max. Unit
Vec=1.65V to 1.95V 0.65Vcc - - A\
HIGH-level v Vee=2.3V to 2.7V 1.7 R - \Y
input voltage . Vee=3V to 3.6V 2.0 ] ] %
Vec=4.5V to 5.5V 0.7Vce - - \Y%
Vce=1.65V to 1.95V - - 0.35Vce A%
LOW-level v Vee=2.3Vt0 2.7V - - 0.7 \Y%
input voltage “ V=3V to 3.6V ] ] 0.8 %
Vec=4.5V to 5.5V - - 0.3Vce Vv
input leakage I pin S; VI=5.5V or GND; A
current : VCC=0V t05.5 VP - 0.1 1 u
OFF-state Iscorr) Vc=5.5V; see Figure 312 - +0.1 +0.2 uA
ON-state Ison) Vc=5.5V; see Figure 4 . +0.1 +1 uA
I Vi=5.5V or GND;
Supply Ice Vsw=GND or Vcc; - 0.1 4 uA
current Vee=1.65V to 5.5V
additional pin S; Vi=Vcc-0.6V;
supply Alcc Vece=5.5V; - 5 500 uA
current Vsw=GND or Vcc[z]
input
capacitance G - - 2.5 - pF
OFF-state
capacitance Cs(orr) - - 6.0 . pF
ON-state
capacitance Csiony - - 18 . pF
Note:

[1] Typical values are measuredat Tom=25C.
[2] These typical values are measured at Vc=3.3V
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L-SN74LVC1G3157DBVR
Digital Transistors

DC Characteristies
(Tamy=-40C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
Vee=1.65V to 1.95V 0.65Vcce - - Vv
HIGH-level v Vcee=2.3V to 2.7V 1.7 - - \Y4
input voltage " Vee=3V t0 3.6V 2.0 _ ] \
Vec=4.5V to 5.5V 0.7Vce - - Vv
Vee=1.65V to 1.95V - - 0.35Vce \Y
LOW-level v Vce=2.3V to 2.7V - - 0.7 Vv
input voltage * Vee=3V t0 3.6V ] _ 0.8 N
Vcee=4.5V to 5.5V - - 0.3Vcc \"
input leakage I pin S; VI=5.5V or GND; i i . UA
current VCC =0V to 5.5Vt
OFF-state | Iscorn Vc=5.5V; see Figure 31" i ] 0.5 | uA
ON-state Ison) Vcc=5.5V; see Figure 4t R - +2 uA
Vi=5.5V or GND;
supply Iec Vsw=GND or Vec; ] ] 4 uA
current Vee=1.65V to0 5.5V!!
additional pin S; Vi=Vec-0.6V;
supply Alcc Vee=5.5V; - - 500 uA
current Vew=GND or V!
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L-SN74LVC1G3157DBVR
Digital Transistors

(Tamp=-40C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. | Typ." | Max. | Unit
Vcczl?g\j tI:)lAI;.%V - 340 | 130 | Q
VcciSZ“T;ig/ntloA;ﬂV B 12.0 30 Q
N |, | VODOYS Gk e s o
VCICSXSZ\ZI?Q;GV - 78 | 20 | Q
VCCIE\Z.ZSB\?'[IZA;;. 5V - 6.2 15 Q
Vcciiv.g\‘/‘ 0 Ai;.%v - 82 | 18 | Q
Vcciszvisfnt?éﬂv - 7.1 16 | Q
VCICS;V;\%LE)HZSA ;6V - 6.5 12 Q
Isw=32mA;

ON r(ersaiisl;ance RoN(rai) VCCi\Z-SV to 5.5V - 5.8 10 Q
Isw =4 mA; ) l04 % o

Vee=1.65V to 1.95V
vcciszvf?@nﬁf 2w |- 76 | 20 | Q
e Figue 5 felmAc g0 s o
VCICSX;\ZI??;W - 6.1 15 | Q
VCCIEZ.ZSS\EIS)AS;.SV B 4.9 10 Q
VCCZI?\%?\‘/‘ tI:)lAl;.95V B 26.0 - Q
VCCLSZ“T;ig/ntloAéﬂV - 5.0 - Q
OI\(Iﬂr;tsﬁztsf)me Ronay | Vi=GND to V'™ Ii;v;%r% ) 15 g
Vcisg;\%i??%v - 2.0 -] @
VCCIEZ.:S%I:;A;;.SV - L5 - Q

Note:

[1] Typical values are measuredat Tomy=25C and nominal Vcc.

[2] Flatness is defined as the difference between the maximum and minimum value of ON resistance
measured at identical V¢ and temperature.
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L-SN74LVC1G3157DBVR
Digital Transistors

ON Resistance
(Tamy=-40"C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Isw =4 mA;
’ - - 1 Q
Vee=1.65V to 1.95V 95
Isw=8mA'
’ - - 4 Q
Vee=2.3V to 2.7V 5
ON resistance Vi=GND to Vcc; Isw=12mA;
(peak) Ronpeak) see Figure 5 Vee=2.7V - - 38 Q
Isw=24mA;
Vee=3V to 3.6V ) ) 30 Q
Isw=32mA;
Vec=4.5V to 5.5V ) ) 23 Q
Isw =4 mA;
’ - - 27 Q
Vee=1.65V to 1.95V
Isw=8mA;
’ ; - 24 Q
Vcc:2.3V to 2.7V
Vi=GND; Isw=12mA; 21 Q
see Figure 5 Vee=2.7V ) )
ISW:24II1A;
Vec=3V to 3.6V B B 18 Q
Isw=32mA; 15 0
ON resistance | o Vec=4.5V 10 5.5V
(rail) ON(rail) I _ 4 mA
W ’ - - 45 Q
Vee=1.65V to 1.95V
Isw=8mA;
Vee=2.3V to 2.7V ) ) 30 Q
Vi=Vcc; Isw=1 2mA;
see Figure 5 Vee=2.7V B B 27 Q
Isw=24mA;
’ - - 23 Q
Vee=3V to 3.6V
Isw=32mA,;
’ - - 1 Q
Vec=4.5V to 5.5V >
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L-SN74LVC1G3157DBVR
Digital Transistors

AC Characteristies
(Tamy=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
Vee=1.65V to 1.95V - - 2 ns
) ] Vee=2.3V to 2.7V - - 1.2 ns
popton |, | ZodnervneZ o || 10| m
Vce=3V to 3.6V - - 0.8 ns
Vec=4.5V to 5.5V - - 0.6 ns
Vee=1.65V o 1.95V | 3.1 8.7 20.8 ns
Vee=2.3V to 2.7V 2.2 53 11.5 ns
. Sto Yn;
enable time ten see Figure 134 Vec=2.7V 2.1 49 9.3 ns
Vec=3V to 3.6V 1.8 4.0 7.6 ns
Vee=4.5V to 5.5V 1.5 3.0 5.7 ns
Vee=1.65Vto 1.95V | 3.0 6.0 11.4 ns
Vee=2.3V to 2.7V 2.1 4.4 7.3 ns
. . Sto Yn;
disable time tdis see Figure 131 Vec=2.7V 2.1 4.2 6.3 ns
Vece=3V to 3.6V 1.7 3.6 53 ns
Vece=4.5V to 5.5V 1.3 2.9 3.8 ns
Vee=1.65Vto 1.95V | 0.5 - - ns
break-befor Vee=2.3V t0 2.7V 0.5 - - ns
emake to-m see Figure 14" Vee=2.7V 0.5 ] ] ns
time Vee=3V to 3.6V 0.5 - - ns
Vee=4.5V to 5.5V 0.5 - - ns
Note:

[1] Typical values are measuredat Tamy=25‘C and nominal Vcc.
[2] tpa 1s the same as tpLy and tpmr.

[3] Propagation delay is the calculated RC time constant of the typical ON resistance ofthe switch and the
specified capacitance when driven by an ideal voltage source (zero output impedance).

[4] ten is the same as tpzy and tpzr.
[5] tdis is the sameastpLz and tpuz.
[6] Break-before-make specified by design.

WWW.SZPIELENST.COM



L-SN74LVC1G3157DBVR
Digital Transistors

AC Characteristies
(Tamy=-40"C to +105°C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. | Typ.! | Max. | Unit
Vee=1.65V to 1.95V - - 3.0 ns
) . Vee=2.3V to 2.7V - - 2.0 ns
pogton |, ZoYaorvaei vy | L | L 18 | m
Vcee=3V to 3.6V - - 1.5 ns
Vee=4.5V to 5.5V - - 1.0 ns
Vcee=1.65V to 1.95V 3.1 - 22.0 ns
Vcee=2.3V to 2.7V 2.2 - 12.5 ns
. Sto Yn;
enable time ten see Figure 1314 Vece=2.7V 2.1 _ 10.5 ns
Vcee=3V to 3.6V 1.8 - 9.0 ns
Vcee=4.5V to 5.5V 1.5 - 6.1 ns
Vcec=1.65V to 1.95V 3.0 - 11.7 ns
Vcc=2.3V to 2.7V 2.1 - 7.6 ns
. . Sto Yn;
disable time tdis see Figure 1305 Vec=2.7V 2.1 - 6.6 ns
V=3V to 3.6V 1.7 - 5.9 ns
Vee=4.5V to 5.5V 1.3 - 43 ns
Vec=1.65V to 1.95V 0.5 - - ns
break-befor Vee=2.3V to 2.7V 0.5 _ - ns
emake to-m see Figure 14" Vee=2.7V 0.5 - . ns
time Vee=3V to 3.6V 0.5 - - ns
Vce=4.5V to 5.5V 0.5 - _ ns
Note:

[1] Typical values are measuredat Tamy=25‘C and nominal Vcc.
[2] tpa is the same as tpry and tp.

[3] Propagation delay is the calculated RC time constant of the typical ON resistance ofthe switch and the
specified capacitance when driven by an ideal voltage source (zero output impedance).

[4] ten is the same as tpzu and tpzr.

[5] tais is the sameastp .z and tpuz.
[6] Break-before-make specified by design.
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L-SN74LVC1G3157DBVR
Digital Transistors

Additional AC Characteristics
(Tamp=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified)

Parameter | Symbol Conditions Min. Typ. | Max. | Unit
f=600Hz to 20kHz; Vee=1.65V - | 0260 | - %
total THD " R=600Q; V=23V C 00718 | - | %
ﬂf‘ﬁﬁﬁiﬁi‘; CL=50pF; Vi=0.5V(p-p); Vee=3.0V _ 0.078 ] %
see Figure 16 Vec=4.5V _ | o078 | %
3 dB Vece=1.65V - 200 - MHz
B . VCC:2.3V - 300 - MHz
fzes;l)l:)?scey fi-3am) R;=50Q; see Figure 17 Vo3, 0V i 300 i ML
VCC:4.5V - 300 - MHz
Vece=1.65V - -42 - dB

Ri=50Q; C =5pF;

isolation Vec=2.3V - -42 - dB
_ Oliso fi=10MHz; —
(OFF-state) see Figure 18 Vee=3.0V - -40 . dB
Vec=4.5V - -40 - dB
VCC:1.8V - 33 - pC
CLZO. ll'lF, Vgen=0V; VCC:2-5V _ 41 _ pC
charge N Ryen=0€2; :
injection Qm] fFlMHZ; Ri=IMQ; Vcc_3.3V - 5.0 - pC
see Figure 19 Vec=4.5V - 6.4 - pC
Vec=5.5V - 7.5 - pC
Testing Circuit
DC Testing Circuit

Vee switch| S

‘ 1 V|H

S Yo| 1 2 | W

ViorViy _ §7=------ ;
IL H ’_GKL w .
Z Y1) 2 —
() Vi C) Vo
GND

VIZVCC or GND and V():GND or Vcc.
Figure 3. Test circuit for measuring OFF-state leakage current

Vee switch| S
| Vin
S _ Yol 1 2 |V

ViL or Vi :
! S, _SWitch
() z [NG_v1l2

Qv ONE

GND

Vi=Vcc or GND and Vo=open circuit.
Figure 4. Test circuit for measuring ON-state leakage current
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L-SN74LVC1G3157DBVR
Digital Transistors

ON Resistance Test Circuit And Graphs

Vsw
Vee switch| S

1 Vi
v v S YOl 1 2 ViH
LorVin—T—f """ 1 ;
! ., SWitch
Z Y1 2
@* lsw () Vi
GND
| B

Ron=Vsw/ Isw
Figure 5. Test circuit for measuring ON resistance
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(1) Vee=1.8V.
(2) Vee=2.5V.
(3) Vec=2.7V.
(4) Vee=3.3V.
(5) Vec=5.0V.
Figure 6. Typical ON resistance as a function of input voltage; Tpmy=25C
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Figure 7. ON resistance as a function of input
voltage; Vec=1.8V
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Figure 9. ON resistance as a function of input
voltage; Vec=2.7V
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(1) Tams=105C.
(2) Tamy=85C.
(3) Tamv=25C.
(4) Tamy=-40"C.

Figure 8. ON resistance as a function of input
voltage; Vcc=2.5V

HDNER/.
/Akgfﬁﬁ
[ - \\ (%) \
aBNgAN

NG <

(1) Tams=105C.
(2) Tamy=85C.
(3) Tamv=25C.
(4) Tamy=-40C.

Figure 10. ON resistance as a function ofinput
voltage; Vcc=3.3V
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L-SN74LVC1G3157DBVR
Digital Transistors

i

NhuBAER
Nlal/

Vi (V) I
(1) Tamy=105C.
(2) Tamv=85C.
(3) Tamv=25C.
(4) Tamy=-40"C.
Figure 11. ON resistance as a function of input voltage; Vcc=5.0V

Vi
YnorZ
input
GND

Vwm
— "* tpLH —> =— tpHL
Vm

VoH

ZorYn

output ? Vi
VoL

Logic levels: Vo and Voy are typical output voltage levels that occur with the output load.
Figure 12. Input (Yn or Z) to output (Z or Yn) propagation delays

AC Testing Waveforms

Vwm
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IELENST L-SN74LVC1G3157DBVR
Digital Transistors

S input 7 M \
GND
*— tpLz —™ > tezw
Vee
output
Yn LOW to OFF Vum
OFF to LOW
VoL # Vx
*— tpz — ™ — tpzn
VOH N V
output Y
Yn HIGH to OFF Vi
OFF to HIGH
GND
switch___ | switch e switch
enabled disabled enabled

Logic levels: Vo and Voy are typical output voltage levels that occur with the output load.
Figure 13. Enable and disable times

Measurement Points

Supply voltage Input Output
Ve Vm Vm Vx Vy
1.65Vto 5.5V 0.5%Vcc 0.5%V¢c Vor+0.3V Vou-0.3V

AC Testing Cireuit

a. Test circuit
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L-SN74LVC1G3157DBVR
Digital Transistors

Vi 0.5V,

0.9Vo 0.9Vo
Vo

=]

tb—m I o

b. Input and output measurement points
Figure 14. Test circuit for measuring break-before-make timing

Vext

| Vo I
£

: I
I

Rr=Termination resistance should be equal to output impedance Z, of the pulse generator.
Cr=Load capacitance including jig and probe capacitance.

=To)

Definitions test circuit:

R;=Load resistance.
Vexr=External voltage for measuring switching times.

Figure 15. Test circuit for measuring switching times

Test Data
Supply voltage Input Load Vexr

Vcc Vi tr,tr CL Ro toLus teHL | tezms tenz | tezi, triz

1.65Vto 1.95V Ve <2.0ns 50pF 5009 open GND 2xVee

2.3V t02.7V Vee <2.0ns 50pF 500Q open GND 2%Vee

2.7V Vee <2.5ns 50pF 500Q2 open GND 2xVce

3V to 3.6V Ve <2.5ns 50pF 500Q2 open GND 2x Ve

4.5Vto 55V Ve <2.5ns 50pF 5000 open GND 2%Vee
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Digital Transistors

Additional AC Testing Circuit

i 0.5Vee switch| S
1 V
S RL - Vu_
ViorVy —————------- YO0 N

1
[ = : 10uF
witch
0.1uF ~8 i
2 NN P

¢ | 6002 = c (@

GND
s
Figure 16. Test circuit for measuring total harmonic distortion

Vee switch| S

| 1 [

Vv v S YO| 1 2 Viu

Lorviw — [0 = :
witch
0_1IUF Ve ’_0/7 2\‘-\%
DC bias=350mV fi 50Q Re @@
GND

7

Adjust f; voltage to obtain 0dBm level at output. Increase f; frequency until dB meter reads -3dB.
Figure 17. Test circuit for measuring the frequency response when switch is in ON-state

0.5Vcce Vee 0.5Vce
switch| S
i [
ViLor Vi S i 7Y071\\%Witch = AL
O.ilqu 7 |‘°~'.\ vl 2

= c. ()

GND

Adjust f; voltage to obtain 0dBm level at input.
Figure 18. Test circuit for measuring isolation (OFF-state)
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L-SN74LVC1G3157DBVR
Digital Transistors

VCC
SE— _Yop 1
.. Switch
z T Y1l2
ﬁ_ VI Rgen
Jr =c ()
__l_Vgen
T GND
/77

a. Test circuit

-—\ [————

logic
jr?[?ut (S) off on off
e d
!
v
2 AV

b. Input and output pulse definitions
QinJ':AVo XCL.
AV =output voltage variation.
Rgen=generator resistance.

Ven=generator voltage.
Figure 19. Test circuit for measuring charge injection
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Package Information
SOT-23-6L

I.llll

¥

—TT
l
I
I
-
I
|
1]
A2
A

Dimensions (mm)
Symbol Min. Max.
A - 1.25
Al 0.00 0.12
A2 1.00 1.20
b 0.30 0.50
c 0.10 0.20
D 2.82 3.02
E 2.60 3.00
El 1.50 1.70
e 0.95
el 1.80 2.00
L 0.30 0.60
0 0° 8°
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Digital Transistors

SOT-363 o y 1 2

Dimensions (mm)

Symbol Min. Max.
A 0.90 1.10
Al 0.00 0.10
A2 0.90 1.00
b 0.15 0.35
c 0.11 0.175

2.00 2.20
E 2.15 2.45
El 1.15 1.35
e 0.65
el 1.20 1.40
L 0.26 0.46
L1 0.525
8 0, 8,
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