5 Q SPDT Switch

NL5S4257B, NL5S4257C

The NL5S4257B and NL5S4257C are 5 Q SPDT analog switches
with soft—start feature. The devices are designed for a wide operating
voltage range.

Features

Wide Vc Operating Range: 1.65 Vto 5.5V

OVT up to +5.5 V for Control pin

Ron: Typically <5 Q at Vec=4.5V

Rail-to-Rail Input/Output

This Device is Pb—Free, Halogen Free/BFR Free and is RoHS
Compliant

Typical Applications
® Cell Phone Speaker/Microphone Switching
® RF PA Routing
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ORDERING INFORMATION

See detailed ordering and shipping information on page 6 of
this data sheet.
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NL5S4257B, NL5S4257C

PIN ASSIGNMENTS

IN[ ] s [NO
Vee| 2] s |com
GND| 5] +]NC
NL5S4257C

Figure 1. Pin Assignments (Top View)

COM >< NC
.
IN {>c >—| s
Figure 2. Analog Symbol
PIN DESCRIPTIONS
NL5S4257B NL5S4257C Name Description
8 6 NO Normally-Open Port
4 2 Vce Supply
2 4 NC Normally-Closed Port
1 5 COM Common Port
3, EPAD 3 GND Supply Ground
6 1 IN Switch Select Input
57 n.c. No Internal Connection
FUNCTION TABLE
IN Switch
NC to COM
H NO to COM
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NL5S4257B, NL5S4257C

MAXIMUM RATINGS

Symbol Rating Value Unit
Vce Positive DC Supply Voltage -0.5t0 +6.0 \%
Vis Switch Input / Output Voltage -0.5to Vgg+0.5 \%
VIN Digital Select Input Voltage -0.5t0 +6.0 \Y
lok 1/0 Port Diode Current +50 mA
lik Select Input Diode Current -50 mA
o Continuous DC Current Through Analog Switch +50 mA
ljo-pk Peak Current Through Analog Switch, 10% Duty Cycle +100 mA
Ts Storage Temperature -65 to +150 °C
ESD Human Body Model (HBM) 2 kV

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vee Positive DC Supply Voltage 1.65 5.5 \'%
Vis Switch Input / Output Voltage GND Vce \%
VIN Digital Select Input Voltage GND 5.5 \%
Ta Operating Temperature Range -40 +125 °C
tp, t Input Transition Rise or Fall Time Voo = 3.0V 0 20 ns/V

(Select Input IN)
Voo >3.0V 0 10

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

www.onsemi.com
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ELECTRICAL CHARACTERISTICS

NL5S4257B, NL5S4257C

Guaranteed Limit
25°C -40°C to 85°C -40°C to 125°C
Symbol Parameter Condition Vee (V) Min Typ Max Min Max Min Max Unit
ViH Input High 2.7 1.1 1.1 1.1 \Y
Voltage
5.0 1.42 1.42 1.42
Vi Input Low 2.7 0.4 0.4 0.4 \
Voltage
5.0 0.7 0.7 0.7
IIN Input Vin=0Vto [1.65-55 +0.1 +1 +1 A
Leakage 55V
Current
lorr Input Vin=0to 0 0.05 1 1 A
Leakage 55V
Current
IS(ON) ON-State Vis = GND 55 +4.0 +40 +200 nA
Switch to Vg,
Leakage Vos = Open
Current
Is(oFF) OFF-State Vis=Vce 5.5 +4.0 +20 +200 nA
Switch and
Leakage Vos = GND,
Current or
is = GND
and
Vos =Vce
lcc Quiescent Vin=Vee 5.5 0.5 5 5 uA
Supply or GND,
Current los=0mA

www.onsemi.com
4



http://www.onsemi.com/

NL5S4257B, NL5S4257C

ANALOG SWITCH CHARACTERISTICS

Guaranteed Limit
25°C -40°C to 125°C
Symbol Parameter Condition Vee (V) Min Typ Max Min Max Unit
Ron Switch ON Resistance Vis =0to Vge, 2.7 8.0 15.0 16.0 Q
(Note 1) lo=15mA
45 5.0 6.0 7.5
ARoN ON Resistance Match Vis=15YV, 2.7 0.1 0.5 0.5 Q
(Notes 1,2,3) [ Between Channels la=15mA
Vis=25YV, 45 0.08 0.5 0.5
In=15mA
RELAT ON Resistance Flatness Vigs =0to Vgg, 2.7 3.7 Q
(Notes 1, 2, 4) lo=15mA
45 1.2
Q Charge Injection CL=1nF, 2.7 26 pC
(Note 5) Vgen =0V,
Rgen=0Q 45 48
Viso Off-Isolation R =50 Q, 27-55 -65 dB
(Note 6) f=1MHz
Ver Crosstalk R =50 Q, 27-55 -70 dB
f=1MHz
BW -3 dB Bandwidth R =50 Q 27-55 130 MHz
THD Total Harmonic Distortion R_ =600 Q, 27-55 0.019 %
(Note 5) V|S =05 Vp_p,
f =20 Hz to 20 kHz
C Select Input Capacitance f=1MHz 0 4.5 pF
CoFr NC/NO Port Off Capacitance f=1MHz 45 14 pF
Con COM Port ON Capacitance f=1MHz 4.5 35 pF

—_

Measured by the voltage drop between NC/NO and COM pins at the indicated current through the switch. On Resistance is determined by
the lower of the voltages on the two (NO, NC, COM).

Parameter is characterized but not tested in production.

ARon = Roy max — Roy min measured at identical Ve, temperature and voltage levels.

Flatness is defined as the difference between the maximum and minimum value of On Resistance over the specified range of conditions.
Guaranteed by Design.

Viso = 20 log10 [Vcom/Vno,Ncl-

oarON

www.onsemi.com
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NL5S4257B, NL5S4257C

SWITCHING CHARACTERISTICS

Guaranteed Limit
25°C -40°C to 125°C
Symbol Parameter Condition Vee (V) Min Typ Max Min Max Unit
tpD Propagation Delay ViN= Vi or VL 2.7 1.0 1.0 ns
(Note 7)
45 0.5 0.5
ton Turn-on Time, R =50 Q, ns
(COM to NO or NC) CL =100 pF
Vis=15V 2.7 300 300
Vis=3.0V 45 300 300
RL =50,
CL =100 pF
Vis=15V 3.3 300 300
torFr Turn-off Time, RL =50 Q, ns
(COM to NO or NC) C_ =100 pF
Vis=15V 2.7 300 300
Vis=3.0V 45 300 300
RL =50 Q,
CL =100 pF
Vis=15V 3.3 300 300
tBBM Break Before Make Time R =50 Q, 27 15 15 ns
(Note 5) CL =100 pF
45 10 10

7. This parameter is guaranteed by design but not tested. The bus switch contributes no propagation delay other than the RC delay of the On
Resistance of the switch and the 50 pF load capacitance, when driven by an ideal voltage source (zero output impedance).

ORDERING INFORMATION

Pin 1 Orientation
Device Package Marking (See below) Shippingt
(Cor’]‘:'gg’tsgﬁsggmgﬁsctor) WDFN8 2x3, 0.5P AA Qi 3000/ Tape & Reel
NL5S4257CDFT2G SC-88/SC70-6/SOT-363 AV Q4 3000 / Tape & Reel
NL5S4257CDBVT1G
(Contact ON Semiconductor) SC-74 TBD Q4 3000/ Tape & Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

Pin 1 Orientation in Tape and Reel

Direction of Feed

=y
O O O
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I

i

8

K

0

Figure 3.
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NL5S4257B, NL5S4257C

Test Setups
Vmm
DUT ee / \
Input
Vo l ’\L(’ Output y GND
ouT
04 uF N {L L e— topy —
I | j“ Q 35 pF 90% 90% of Vo
= | I Output
VAN - =
Switch Select Pin GND
Figure 4. tggy (Time Break-Before-Make)
Voo
puT Input
Vee Aﬁ—‘ Output ov
+ V.
0.1 uF | T ouT
: —1 A
:I: Open I EEO'g _L 35 pF
)\ = I Output
VoL
nput ) L] 1=
Figure 5. tON/tOFF
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Vcc VGG
DUT ‘[ Input SO%X Xm%
50 Q ov I |
J_——!\ Output | |
= I'-o l Vour
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Figure 6. tON/tOFF
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NL5S4257B, NL5S4257C
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Crosstalk

Channel switch control/s test socket is normalized. Off isolation is measured across an off channel. Crosstalk is mea-
sured from an off channel to an on channel. On loss is the bandwidth of an On switch. V|go, VcT, Bandwidth and Voni

are independent of the input signal direction.

V|so or Vgt = Off Channel Isolation or crosstalk = 20 Log for Vout/ Vin

VonL = On Channel Loss = 20 Log for Voyt / V)N at 100 kHz to 50 MHz

Bandwidth (BW) = the frequency 3 dB below Voni

Open

Figure 7. Off Channel Isolation/On Channel Loss (BW)/Crosstalk
(On Channel to Off Channel)/VonL

Output

G

i

Output

Figure 8. Charge Injection: (Q)
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NL5S4257B, NL5S4257C

TYPICAL CHARACTERISTICS
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NL5S4257B, NL5S4257C

PACKAGE DIMENSIONS

SC-88/SC70-6/SOT-363
CASE 419B-02
ISSUE Y

NOTES:
IEI 1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
M |<— 3. DIMENSIONS D AND E1 DO NOT INCLUDE MOLD FLASH,
GAGE PROTRUSIONS, OR GATE BURRS. MOLD FLASH, PROTRU-
i SIONS, OR GATE BURRS SHALL NOT EXCEED 0.20 PER END.

| PLANE 4. DIMENSIONS D AND E1 AT THE OUTERMOST EXTREMES OF

6 5 4 THE PLASTIC BODY AND DATUM H.
| L 5. DATUMS A AND B ARE DETERMINED AT DATUM H.
IEI I + _ 1 IEI 6. DIMENSIONS b AND ¢ APPLY TO THE FLAT SECTION OF THE
DETAIL A LEAD BETWEEN 0.08 AND 0.15 FROM THE TIP.

O,1 | 2 3 l 7. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION.

L ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08 TOTAL IN
I [ aaa C EXCESS OF DIMENSION b AT MAXIMUM MATERIAL CONDI-
TION. THE DAMBAR CANNOT BE LOCATED ON THE LOWER

.E 2X 3 TIPS RADIUS OF THE FOOT.
@"I I‘_ MILLIMETERS INCHES

x b | DIM[_MIN | NOM [ MAX | MIN | NOM | MAX
Al — | —[110] —— [ —— [0.043
A1] 000 | —— | 0.10 [0.000 | —— [0.004
TOP VIEW |$|ddd®|C|A B|D| A2 | 0.70 | 0.90 | 1.00 [0.027 [0.035 |0.039
b | 0.15 | 0.20 | 0.25 [0.006 [0.008 |0.010
C | 0.08 [ 0.15 | 0.22 [0.003 [0.006 0.009
A2 DETAIL A D | 1.80 | 2.00 | 2.20 [0.070 |0.078 |0.086
r_ A E | 2.00 | 210 | 2.20 [0.078 [0.082 [0.086
E1] 1.15 | 1.25 | 1.35 0.045 [0.049 |0.053

o .

L

= 0.65 BSC 0.026 BSC
/ [~ ] 0.26 | 0.36 | 0.46 |0.010 [0.014 [0.018
( L2 0.15 BSC 0.006 BSC
_{ aaa 0.15 0.006
\ bbb 0.30 0.012

AN ccc 0.10 0.004
6X E SEATING ~ ¢ ddd 0.10 0.004
SIDE VIEW PLANE END VIEW
RECOMMENDED

SOLDERING FOOTPRINT*

0.30 ——| |<— 0.66

100,

___|-__ 2.50

0no_
e

0.65 —»|
PITCH
DIMENSIONS: MILLIMETERS
*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

www.onsemi.com
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NL5S4257B, NL5S4257C

PACKAGE DIMENSIONS

WDFN8 2x3, 0.5P
CASE 511EE
ISSUE O

NOTES!
—>
1. DIMENSIONING AND TOLERANCING PER ASME Y14.S5M, 2009,

E 2. CONTROLLING DIMENSION: MILLIMETERS
3. DIMENSION b APPLIES TO PLATED TERMINAL AND IS
MEASURED BETWEEN 0.5 AND 0.25MM FROM THE TERMINAL TIP.

4, COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS
THE TERMINALS.

\ S. POSITIONAL TOLERANCE APPLIES TO THE EXPOSED PAD AS WELL AS

THE TERMINALS.

PIN ONE / MILLIMETERS

INDICATOR
3 DIM | MIN | NOM | MAX

TOP VIEW A 070 | 075 | 080
Al | 000 | — | 005
DETAIL QI’M A3 0.20 REF
—A
1

b 0.20 0.25 0.30
//10.10]|C I DETAIL A

D 190 2.00 210
7 A D2 155 165 175
2,90 3.00 3.10

i E2 170 | 180 | 190
NOTE 4

I~
m

SEATING e 050 BSC
PLANE
K 020 REF
SIDE VIEW L 030 | 040 | 050
b
1.75

- 0.10M|C|A|B 8X 0.60
¢ 0.05M|C| NoTE 5 4‘__
le— —H

1 111 4 K
Ll I'l'l Ll'l Ll_r PACKAGE 1‘?0 333
1 1 OUTLINE [
E‘E 1 _—| 1
L
0.50
Jnojn r'b—r PITCH_—| = oX 032
ol ! RECOMMENDED

MOUNTING FOOTPRINT

¥ For additional Information on our Pb-Free
strategy and soldering detoalls, please download
the ON Semiconductor Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D,

BOTTOM VIEW

www.onsemi.com
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NL5S4257B, NL5S4257C

PACKAGE DIMENSIONS

SC-74
CASE 318F-05
ISSUEN

l
|

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH
THICKNESS. MINIMUM LEAD THICKNESS IS THE MINIMUM
THICKNESS OF BASE MATERIAL.

=
a1

E 4. 318F-01, -02, -03, -04 OBSOLETE. NEW STANDARD 318F-05.
* MILLIMETERS INCHES
DIM MIN NOM MAX MIN NOM MAX

"
[
LIS
S Y
o
-T_
T
o mlole o"j>|

090 | 1.00 [ 110 [ 0035 [ 0039 [ 0.043
001 | 006 [ 010 [ 0001 [ 0002 [ 0.004
025 | 037 | 050 [ 0010 [ 0015 [ 0.020
010 | 018 [ 026 [ 0004 [ 0007 [ 0.010
290 | 300 [ 310 [ 0114 [ o118 [ o0.122
130 [ 150 | 170 | 0051 | 0059 | 0.067
085 | 095 [ 105 [ 0034 [ 0037 [ 0.041
020 | 040 [ 060 [ 0008 | 0016 [ 0.024
250 | 275 | 300 | 0099 | 0108 [ 0.118
0° - 10° 0° - 10°

Slwoma] § [0 A ST RD
T_M 1 L—>

X
im

c3

SOLDERING FOOTPRINT*

2.4
0.094

-

©
o
o
@
3

o

0 [

7
0.028

e ©
o
o
w
N

1.0

0,039 SCALE 10:1 ( mm )

inches

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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