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Negative Voltage SPDT MARKING

- DIAGRAM
Switch N

NLHV4157N @ DF SURFIX HW

CASE 419B o °*
The NLHV4157N is an advanced CMOS analog switch fabricated 1 |_| |_| |_|
with silicon gate CMOS technology. The device passes analog and
digital negative voltages that may vary across the full power—supply HW = Device Code
range (from Vgg to GND). M =Date Code*
. = Pb-Free Package
Features (Note: Microdot may be in either location)
® Operating Voltage Range: Vgg=-12Vto -4V *Date Code orientation and/or position may vary
® Switch Signal Voltage Range: Vi = Vgg to GND depending upon manufacturing location.
® Positive Control Signal Voltage: Vin=0t03.3V
® Low ON Resistance: Ron<5Q @ Vgg=-10V
FUNCTION TABLE
® [atch—up Performance Exceeds 200 mA
e Available in: SC-88 6-Pin Package Select Input Function
® These Devices are Pb—Free, Halogen—Free/BFR-Free and are L BO Connected to A
RoHS-Compliant H B1 Connected to A
4 e : | o ORDERING INFORMATION
B ' b | Select See detailed ordering and shipping information on page 7 of
. this data sheet.
°.
Vee | 2 5 | GND
Bo| 2 4 | A

Figure 1. Pin Assignment and logic Diagram
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NLHV4157N

MAXIMUM RATINGS

Symbol Rating Value Unit
Vee DC Supply Voltage -13t0 +0.5 \%
Vis Analog Input Voltage (Note 1) Vgg-0.5t0 +0.5 \%
VN Digital Select Input Voltage (Note 1) -0.5t0 +3.6 \%
liok Switch Input/Output diode current +50 mA

lik Select input diode current -50 mA
Pp Power Dissipation in Still Air 60 mwW
T Lead Temperature, 1 mm from Case for 10 seconds 260 °C
Ty Junction Bias Under Bias 150 °C
MSL Moisture Sensitivity Level 1
Fr Flammability Rating Oxygen Index: 30% - 35% UL94-V0 (0.125 in) °C
I Latch-up Current (Note1) Below GND and above Vgg at 125°C +200 mA
Below GND and above Vg at 25°C +300
Ts Storage Temperature -65to +150 °C
GHTN Thermal Resistance 400 °C/W
ESD ESD Protection Human Body Model 3000 \%
Machine Model 150

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.
1. The input and output voltage ratings may be exceeded if the input and output diode current ratings are observed.

RECOMMENDED OPERATING CONDITIONS (Note 2)

Symbol Parameter Min Max Unit
Veg DC Supply Voltage -12 -4 \%
Vg Switch Input / Output Voltage (Bo, B1, A) VEg GND \Y
VN Digital Select Input Voltage GND 3.3 \%
Ta Operating Temperature Range -55 +125 °C
tp, t Input Transition Rise or Fall Time (Select Input) 0 100 ns/V

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.
2. Select input must be held HIGH or LOW, it must not float.
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NLHV4157N

DC ELECTRICAL CHARACTERISTICS (Voltages referenced to GND; Typical characteristics are Tp at 25 °C.)

-55°t0 125 °C

Symbol Parameter Condition VEg, V Min | Typ | Max Unit
SELECT INPUT
VIH Minimum High-Level -12 1.8 3.3 \%
Input Voltage 10 16 33
-8 1.4 3.3
-6 1.2 3.3
-4 1.0 3.3
VL Maximum Low-Level -12 0 0.8 \%
Input Voltage 10 0 07
-8 0 0.6
-6 0 0.5
4 0 0.4
IIN Maximum Input Leakage Vin =3.3Vor GND -10 +0.2 50 uA
C t
urren Vin = 3.3V or GND, test at 25°C only ~10 +0.5
POWER SUPPLY
lcc Maximum Quiescent Select = 3.3 V or GND, -10to -4 25 80 uA
Supply Current Vs = VEg or GND
ANALOG SWITCH
RON Maximum ON ViN=VLorViy -12 2.6 4.5 Q
Resistance (Note 3) V|s = Veg to GND
lo =10 mA -10 3.0 5
-8 3.5 5.8
-6 4.5 7.5
ViN=V|LorViy -4 9 15
V|s = Vgg to GND
lo < 5mA
RELAT ON Resistance ViN=VLorViy -12 0.4 Q
Flatness (Notes 3, 4, 6) V|s = Veg to GND
lo < 10mA -10 1.2
-8 1.7
-6 25
ViN=VLorViy -4 6
V|s = Vgg to GND
lo < 5mA
ARoN Ron Mismatch Ia=-10mA, Vg, =-84V -12 0.2 Q
Bet Not 4
etween (Notes 3, 4, 5) - 1= 0 A Van = —7 V -10 0.2
Ia=-10mA, Vg, =-5.6 V -8 0.25
Ia=-10mA, Vg, =-4.2V -6 0.25
Ia=-5mA, Vg, =-28V -4 0.3
INC(OFF), NC or NO OFF Leakage ViN = VL or Vi, Ven = GND, Va = VEg -10 +1.0 +20 uA
INO(OFF) Current (Figure 9) to GND
ICOM(ON) COM ON Leakage ViN = VLor Vig; -10 2.0 +20 uA
Current (Figure 9) Va = GND V or Vgg;
Vg1 = GND or Vgg with Vg floating, or
VBO = GND or VEE with VB1 floating

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.

3.

4
5.
6
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Measured by the voltage drop between A and B pins at the indicated current through the switch. On Resistance is determined by the lower
of the voltages on the two (A or B Ports).

. Parameter is characterized but not tested in production.
ARgn = Ronmax — Rgnmin measured at identical Veg, 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.
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NLHV4157N

AC ELECTRICAL CHARACTERISTICS (Voltages referenced to GND; Typical characteristics are Tp at 25 °C.)

-55°t0 125 °C
Symbol Parameter Condition VEg, V Min Typ Max Unit
tPHL, tPLH Propagation Delay, CL =100 pF (Figures 2, 3) -12to -4 2 ns
Bus to Bus (Note 8)
(Ato By)
tpzL, tpzH Switch Enable Time CL =100 pF (Figures 2, 3) -12 220 ns
Turn-On Time _10 175
(AtoBp)
-8 165
-6 165
-4 200
tpLz, tPHZ Switch Disable Time CL =100 pF (Figures 2, 3) -12 225 ns
Turn-Off Time _10 155
(Ato By)
-8 150
-6 120
-4 145
s Switch Break Time RL =50 Q, C|_ =100 pF, -12 5 60 ns
V|s = -2.5V (Figure 4)
-10 5 60
-8 10 75
-6 10 90
-4 40 135
tPOR Power ON Reset Time Measured from Vgg = -4V -12to -4 20 us
Q Charge Injection CL=1nF Vgen=0V, -12 170 pC
(Note 7) Rgen = 0 Q (Figure 5) _10 120
-8 95
-6 55
-4 40
OIRR Off-Isolation (Note 9) R =50 Q, f = 10 MHz (Figure 6) -12to -4 -33 dB
Xtalk Crosstalk R =50 Q, f = 10 MHz (Figure 7) -12to -4 -42 dB
BW -3 dB Bandwidth R =50 Q (Figure 10) -12to -4 200 MHz

7. Guaranteed by Design.
8. 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).
9. Off Isolation = 20 log1o [VA/VBn].

CAPACITANCES (Note 10)

Symbol Parameter Test Conditions Typical @ 25 °C Unit
CiN Input Capacitance, Select Inputs Veg=-12V 6 pF
CioB B-Port OFF Capacitance VEg=-10V 45 pF
Cioa_oN A Port Capacitance when Switch is Enabled VEg=-10V 100 pF

10.Ta = +25 °C, f = 1 MHz, Capacitance is characterized but not tested in production.
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Vi

250!%%

LOGIC
INPUT

CoL

J— 250 Q

OUTPUT

Note: Input V|g driven by 50 Q source terminated by 50 Q.

Note: C, includes load and stray capacitance.

Input PRR = 100 kHz, tyy = 5 ps.

Parameter V) Vis
tpLH / tPHL Open Source
tpzL / tpLz GND VEE
tpzH / tPHZ 2x Vge GND

Figure 2. AC Test Circuit
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NLHV4157N
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Figure 4. Switch Break Interval Timing
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Figure 8. Channel Off Capacitance
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Figure 9. Channel On Capacitance
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NLHV4157N
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Figure 10. Bandwidth
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Figure 11. Typical Application
ORDERING INFORMATION
Device Marking Package Case Code Shipping?
NLHV4157NDFT2G HW SC-88 419B 3000 / Tape & Reel

T For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD8011/D.

REVISION HISTORY

Revision Description of Changes

Date

3 Removed Case 419AD and OPN from datasheet

02/02/2026

* Please note that this document has been previously updated prior to the inclusion of this revision history table and that the changes tracked

only reflect what has occurred on the noted approval dates.
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

SC-88 2.00x1.25x0.90, 0.65P
CASE 419B-02

ISSUE Z
DATE 18 APR 2024
NOTES:
2X
o S[aaalA[A-B 1. DIMENSIONING AND TOLERANCING CONFORM TO ASME
1OF Y14.5-2018.
2. ALL DIMENSION ARE IN MILLIMETERS.
3. DIMENSIONS D AND ET DO NOT INCLUDE MOLD FLASH,
PROTRUSIONS, OR GATE BURRS. MOLD FLASH,
PROTRUSIONS, OR GATE BURRS SHALL NOT EXCEED 0.20
PER END.
4. DIMENSIONS D AND E1 AT THE OUTERMOST EXTREMES OF
THE PLASTIC BODY AND DATUM H.
2X 5. DATUMS A AND B ARE DETERMINED AT DATUM H.
[©]aaa[H]D] 6. DIMENSIONS b AND ¢ APPLY TO THE FLAT SECTION OF
THE LEAD BETWEEN 0.08 AND 0.15 FROM THE TIP.
7. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION.
B 6X b ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08 TOTAL IN
[¢]ddd@[c[A-B[D] EXCESS OF DIMENSION b AT MAXIMUM MATERIAL
TOP VIEW CONDITION. THE DAMBAR CANNOT BE LOCATED ON THE
- LOWER RADIUS OF THE FOOT.
MILLIMETERS
DETAIL A
DIM MIN. NOM. MAX.
PN o o
1 / A 110
l A2 A [ JL Al 0.00 -—— | 0.10
[Sleccle] | ﬁ_{—*—i N\ B T A2 0.70 0.90 1.00
SeaTinG o ¢ b 015 | 020 | 025
PLANE - - -
SIDE VIEW END VIEW c 0.08 0.15 0.22
DETAIL A D 2.00 BSC
SCALE 21 = 2.10 BSC
GENERIC E1 1.25 BSC
e 0.65 BSC
6X 030~ = 6X 0.66 MARKING DIAGRAM* C e ‘ 036 ‘ o
Dmu ' 611 ] [] L2 0.15 BSC
aaa 0.15
_— 4+ — 2.50 XXXM=
o . bbb 0.30
cce 0.10
m D ! 1 |—| |—| |—| ddd 0.10
oLs «L——‘ XXX = Specific Device Code
M = Date Code*
. = Pb-Free Package
RECOMMENDED MOUNTING FOOTPRINT*
*  FOR ADDITIONAL INFORMATION ON OUR Pb—FREE (Note: Microdot may be in either location)
STRATEGY AND SOLDERING DETAILS, PLEASE DOWNLOAD . . o
THE ONSEMI SOLDERING AND MOUNTING TECHNIQUES *Date Code orientation and/or position may
REFERENCE MANUAL, SOLDERRM /D. vary depending upon manufacturing location.
*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “=”, may
or may not be present. Some products may
not follow the Generic Marking.
STYLES ON PAGE 2
. Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: 98ASB42985B Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.

DESCRIPTION:

SC-88 2.00x1.25x0.90, 0.65P

PAGE 1 OF 2

onsemi and ONSEMI. are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation
special, consequential or incidental damages. onsemi does not convey any license under its patent rights nor the rights of others.
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SC-88 2.00x1.25x0.90, 0.65P
CASE 419B-02

ISSUE Z
DATE 18 APR 2024
STYLE 1: STYLE 2: STYLE 3: STYLE 4: STYLE 5: STYLE 6:
PIN 1. EMITTER 2 CANCELLED CANCELLED PIN 1. CATHODE PIN 1. ANODE PIN 1. ANODE 2
2. BASE 2 2. CATHODE 2. ANODE 2. N/C
3. COLLECTOR 1 3. COLLECTOR 3. COLLECTOR 3. CATHODE 1
4. EMITTER 1 4. EMITTER 4. EMITTER 4. ANODE 1
5. BASE 1 5. BASE 5. BASE 5. N/C
6. COLLECTOR 2 6. ANODE 6. CATHODE 6. CATHODE 2
STYLE 7: STYLE 8&: STYLE 9: STYLE 10: STYLE 11: STYLE 12:
PIN 1. SOURCE 2 CANCELLED PIN 1. EMITTER 2 PIN 1. SOURCE 2 PIN 1. CATHODE 2 PIN 1. ANODE 2
2. DRAIN 2 2. EMITTER 1 2. SOURCE 1 2. CATHODE 2 2. ANODE 2
3. GATE 1 3. COLLECTOR 1 3. GATE 1 3. ANODE 1 3. CATHODE 1
4. SOURCE 1 4. BASE 1 4. DRAIN 1 4. CATHODE 1 4. ANODE 1
5. DRAIN 1 5. BASE 2 5. DRAIN 2 5. CATHODE 1 5. ANODE 1
6. GATE 2 6. COLLECTOR 2 6. GATE 2 6. ANODE 2 6. CATHODE 2
STYLE 13: STYLE 14: STYLE 15: STYLE 16: STYLE 17: STYLE 18:
PIN 1. ANODE PIN 1. VREF PIN 1. ANODE 1 PIN 1. BASE 1 PIN 1. BASE 1 PIN 1. VIN1
2. N/C 2. GND 2. ANODE 2 2. EMITTER 2 2. EMITTER 1 2. VCC
3. COLLECTOR 3. GND 3. ANODE 3 3. COLLECTOR 2 3. COLLECTOR 2 3. VOUT2
4. EMITTER 4. 10UT 4. CATHODE 3 4. BASE 2 4. BASE 2 4. VIN2
5. BASE 5. VEN 5. CATHODE 2 5. EMITTER 1 5. EMITTER 2 5. GND
6. CATHODE 6. VCC 6. CATHODE 1 6. COLLECTOR 1 6. COLLECTOR 1 6. VOUT1
STYLE 19: STYLE 20: STYLE 21: STYLE 22: STYLE 23: STYLE 24:
PIN 1. 1OUT PIN 1. COLLECTOR PIN 1. ANODE 1 PIN 1. D1 (i) PIN1. Vn PIN 1. CATHODE
2. GND 2. COLLECTOR 2. N/C 2. GND 2. CH1 2. ANODE
3. GND 3. BASE 3. ANODE 2 3. D2 (i) 3. Vp 3. CATHODE
4. VCC 4. EMITTER 4. CATHODE 2 4. D2 (c) 4. N/C 4. CATHODE
5. VEN 5. COLLECTOR 5. N/C 5. VBUS 5. CH2 5. CATHODE
6. V REF 6. COLLECTOR 6. CATHODE 1 6. D1 (c) 6. N/C 6. CATHODE
STYLE 25: STYLE 26: STYLE 27: STYLE 28: STYLE 29: STYLE 30:
PIN 1. BASE 1 PIN 1. SOURCE 1 PIN 1. BASE 2 PIN 1. DRAIN PIN 1. ANODE PIN 1. SOURCE 1
2. CATHODE 2. GATE 1 2. BASE 1 2. DRAIN 2. ANODE 2. DRAIN 2
3. COLLECTOR 2 3. DRAIN 2 3. COLLECTOR 1 3. GATE 3. COLLECTOR 3. DRAIN 2
4. BASE 2 4. SOURCE 2 4. EMITTER 1 4. SOURCE 4. EMITTER 4. SOURCE 2
5. EMITTER 5. GATE 2 5. EMITTER 2 5. DRAIN 5. BASE/ANODE 5. GATE 1
6. COLLECTOR 1 6. DRAIN 1 6. COLLECTOR 2 6. DRAIN 6. CATHODE 6. DRAIN 1
Note: Please refer to datasheet for
style callout. If style type is not called
out in the datasheet refer to the device
datasheet pinout or pin assignment.
. Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: 98ASB42985B Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
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