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TPW3157N

Features

e Operating Voltage Range: Vee = -12V to -4 V

« Switch Signal Voltage Range: Vis = Vee to GND
¢ Positive Control Signal Voltage: Vin=0t0 3.3V
e LowRoN:RoN<8Q @ Vee=-4V

e Latch-up Performance: exceeds 300 mA

e Package: SOT363-6

e Pb-free and RoHS compliance

e ESD: HBM: 500 V; CDM: 2000 V

¢ Operating Temperature Range: —-40°C to 125°C

Applications

¢ Communication Systems
e Data Acquisition Systems
¢ Sample-and-hold Systems

e Automatic Test Equipment

Negative Voltage SPDT Switch

Description

The TPW3157N contains a single-pole-dual-throw (SPDT)
switch.

This device passes analog and digital negative voltage that
varies across the full power supply from Vee to GND.

The TPW3157N is designed to operate from a single
-12-V to —4-V supply. It features high bandwidth and low
resistance, targeting applications for communication, audio
switch, etc.

The TPW3157N features guaranteed on-resistance
matching between switches and guaranteed on-resistance
flatness over the signal range. This ensures excellent
linearity and low distortion when switching control signals.

The TPW3157N is available in a SOT363-6 (SC70-6)
package.

Table 1. Functional Table

Input: Select Pin Function
Low Bo Connected to A
High B1 Connected to A

Typical Application Circuit

-10V
oV ’
-10V I
!\0
! oV
— 1 +O
Select Pin -10V —
1.8V or3.3VIO
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Negative Voltage SPDT Switch
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Revision History

Negative Voltage SPDT Switch

Date Revision Notes
2016-11-21 Rev.A.0 Initial version
2017-06-26 Rev.A.1 | Adjusted the Part Number to TPW3157N
2017-09-10 Rev.A.2 | Added the function table and updated the datasheet with a new document template
2019-07-03 Rev.A.3 | Added the Pin 1 mark on the Pin Configuration
The following updates are all about the new datasheet formats or typos, and the actual product
remains unchanged
2025-07-22 Rev.A.4 ¢ Updated to a new datasheet format
¢ Updated the Package Outlines Dimensions
¢ Updated the Typical Application Circuit

www.3peak.com
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Pin Configuration and Functions

Negative Voltage SPDT Switch

TPW3157N

SOT363-6 Package

Top View

10 6 [ T_] Select
2 s | T_JGND
’ ‘A

Table 2. Pin Functions: TPW3157N

Pin No. Name 110 Description

1 B+ I/O Input 1

2 Vee - Power supply
3 Bo I/0 Input 0

4 A I/0 Output

5 GND - Ground

6 Select Select pin
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Negative Voltage SPDT Switch

Specifications

Absolute Maximum Ratings (1)

Parameter Min Max Unit
Vee DC Supply Voltage -13 +0.5 \%
Vis Analog Input Voltage Vee - 0.5 +0.5 \%
ViN Digital Select Input Voltage -0.5 +3.6 \Y,
liok Switch Input and Output Diode Current -50 +50 mA
lik Select Input Diode Current -50 mA
Pp Power Dissipation in Still Air 60 mwW
TL Lead Temperature, 1 mm from Case for 10 seconds 260 °C
Ty Junction Bias Under Bias 150 °C
Fr Flammability Rating; Oxygen Index: 30% — 35% UL94-\_/0 °C

(0.125in)
. Latch—-up Current ('), below GND and above Vee at 125°C -300 +300 A
Latch-up Current (1), below GND and above Vet at 25°C -300 +300

Tste Storage Temperature -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. Exposure
to any Absolute Maximum Rating condition for extended periods may affect device reliability and lifetime.

ESD, Electrostatic Discharge Protection

Symbol Parameter Condition Value Unit
HBM Human Body Model ESD MIL-STD-883H Method 3015.8 500 \
CDM Charged Device Model ESD MIL-STD-883H Method 3015.8 2000 \

Recommended Operating Conditions (1)

Parameter Min Max Unit
Vee DC Supply Voltage -12 -4 \%
Vs Switch Input / Output Voltage (Bo, B+, A) @) VEee GND Y
ViN Digital Select Input Voltage GND 3.3 \%
Ta Operating Temperature Range -40 125 °C
tr, t Input Transition Rise or Fall Time (Select Input) 0 100 ns/V

(1) Functional operation above the stresses listed in the Recommended Operating ranges is not implied. Extended exposure
to stress beyond. The Recommended Operating Ranges limits may affect device reliability.
(2) Select input must be held high or low, it must not be floated.
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Negative Voltage SPDT Switch

Thermal Information

Package Type 0.a 6.c Unit
SOT363-6 400 150 °C/W

Capacitances (1)

Parameter Condition Typical at 25°C Unit
CiNn Input Capacitance, Select Inputs Vee=-12V 2 pF
Cios B-Port off Capacitance Vee=-10V 66 pF
A Port Capacitance when Switch is
Cioa_oN P VeEe=-10V 27 pF
Enabled

(1) Ta = +25°C, f = 1 MHz, capacitance is designed guaranteed.
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Negative Voltage SPDT Switch

Electrical Characteristics

All test conditions: voltages referenced to GND, typical characteristics are Ta at 25°C, unless otherwise noted.

-40°C to 125°C
Parameter Condition VEg, V Unit
Min Typ Max
-12 1.5 3.5
Vin = Vi or Vi -10 1.8 3.8
Vis = Vee to GND
. -8 2 4
R Maximum ON I0<10 mA o
oN Resistance (V -6 2.4 4.5
ViN=ViLor Vi
Vis = Vee to GND -4 4 8
I0<5mA
-12 0.3
Vin=ViLor Vi -10 0.4
Vis = Vee to GND
- ON 10<10 mA 8 06 5
FLAT Resistance Flatness (1) (2) (4) -6 1.0
Vin=ViLor Viy
Vis = Vee to GND -4 2.5
I0<5mA
In==-10 mA, Vg, =-8.4V -12 0.2
In==-10mA, Venh=-7V -10 0.3
Ron Mismatch
A Ron between (1 @ @) In==-10mA, Ven=-5.6 V -8 0.3 Q
In==-10 mA, Ven = 4.2V -6 0.3
IA=-5mA, Vgh=-2.8V -4 0.3
-12 72
-10 82
_ _ R =50 Q, C = 100 pF,
Ts Switch Break Time -8 105 ns
Vis=-25V
-6 155
-4 275
TrPHL, Propagation Delay,
P pagal y CL =100 pF -12t0 -4 2 ns
TeLH Bus to Bus ®
-12 160
-10 170
Switch Enable Time
Tpz, T CL =100 pF -8 200
P20 TP24 | Turn-On Time LSRR ne
-6 250
-4 370
-12 100
Switch Disable Time
Teiz, T CL =100 pF -10 100
P2 P2 Turn-Off Time LSRR ne
-8 95
www.3peak.com 7120 AA20250702A4
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Negative Voltage SPDT Switch

-40°C to 125°C
Parameter Condition VEeg, V Unit
Min Typ Max
-6 90
-4 85
Tror Power on Reset Time Measured from Ve = -4 V -12to -4 20 us
OIRR Off-isolation (©) RL=50Q, f=10 MHz -12to -4 -38 dB
-8 -40 dB
SIRR Select Pin Isolation RL=50Q, f=10 MHz
No Power -50 dB
Kialk Cross Talk RL=50Q, f=10 MHz -12to -4 -37 dB
BW -3-dB Bandwidth RL=50Q -12to -4 200 MHz
-12 180
-10 140
CL=100pF, Veen=0V
Q Charge Injection (V) : PT Voen -8 100 pC
Reen=00Q
-6 65
-4 36
-12 1.8 3.3
-10 1.6 3.3
Vi Mini High-level Input Voltage -8 1.6 3.3 \Y
-6 1.6 3.3
-4 1.6 3.3
-12 0 0.7
-10 0 0.7
Vi Max High-level Input Voltage -8 0 0.7 \Y
-6 0 0.7
-4 0 0.7
Iin Max Input Leakage Current |Vin=3.3 V or GND -10 +/-0.01 | +/-10 MA
Max Quiescent Supply Select=3.3VorGND, Vis=| -10V to -4
lcc 35 70 PA
Current Vee or GND \Y
NC or NO off Leakage Vin = VL or VIH, Ven = GND,
INc(OFF) -10V +/-0.1 +/-10 pA
Current Va= Vee to GND
Vin = ViLor Viy;
Va = GND V or Veg;
COM ON Leakage Va1 = GND or Vee with Vio
lcomon) ) -10V +/-0.1 +/-10 HA
Current floating, or
Veo = GND or Vee with Vg1
floating

(1) 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).

(2) The parameter is characterized but not tested in production.

(3) ARon = Ronmax- Ronmin measured at identical Vee, temperature, and voltage levels.
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Negative Voltage SPDT Switch

(4) Flatness is defined as the difference between the maximum and minimum value of ON resistance over the specified
range of conditions.

(5) This parameter is guaranteed by design but not tested, the bus switch contributed 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.

(6) Off Isolation = 20 log1o [Va/VEn].

(7) Guaranteed by design but not tested in production.
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Typical Performance Characteristics

Negative Voltage SPDT Switch

All test conditions: Ta = 25°C, Vee = -4 V to —12 V, unless otherwise noted.
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VEE=-4V
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Figure 1. Ron vs. Signal Voltage
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Figure 2. Ron vs. Signal Voltage
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Figure 3. Ron vs. Signal Voltage
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Figure 4. Ron vs. Signal Voltage

0
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Figure 5. Ron vs. Signal Voltage

Ron@25°C

“=“VEE=-4V@25°C “™VEE=-6V@25°C “™VEE=-8V@25°C
“=VEE=-10V@25°C"""VEE=-12V@25°C
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VBN VOLTAGE ( 200MV/STEP)

Figure 6. Ron vs. Vee
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Negative Voltage SPDT Switch

Ron@125°C

“SVEE=-4V@125°C =" VEE=-6V@125°C = VEE=-8V@125°C
VEE=-10V@125°C*="""VEE=-12V@125°C
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Figure 7. Ron vs. Vee
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Figure 8. Off Isolation vs. Frequency
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Figure 9. Cross Talk vs. Frequency
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Figure 10. Select Pin Isolation vs. Frequency
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Negative Voltage SPDT Switch

Test Circuit and Waveforms
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Figure 11. AC Test Circuit and Test Waveforms

Vis Bo A Logic
-2.5V B s e Output  |nput /

S p—t 50Q
. 100pF
Loglc ——— Output O-5*\/()UI O.S*V()U]
Input - <
Figure 12. Switch Break Time
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Figure 13. Charge Injection

www.3peak.com 12/20 AA20250702A4



=~ 3PEAK TPW3157N

Negative Voltage SPDT Switch

Signal
Generator
0dBm Bo A
— B4
Bo = A
B ~4 i S
——a Signal Analyzer 500
S Generator
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Figure 14. Off Isolation Figure 15. Crosstalk
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0dBm 500
Figure 16. Select Pin Isolation
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Negative Voltage SPDT Switch

Detailed Description

Overview

The TPW3157N is designed to operate from a single —12-V to —4-V supply. It features high bandwidth and low resistance,
targeting applications for communication, audio switch, etc.

The TPW3157N features guaranteed on-resistance matching between switches and guaranteed on-resistance flatness over
the signal range. This ensures excellent linearity and low distortion when switching control signals.

Functional Block Diagram

+ o Select

¢

- VREF—¢ GND

By ¢

By ¢

Vee ¢ —IC A A
TPW3157N

‘TA

Figure 17. Functional Block Diagram
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Negative Voltage SPDT Switch

Application and Implementation

Note

Information in the following application sections is not part of the 3PEAK’s component specification and 3PEAK does not
warrant its accuracy or completeness. 3PEAK’s customers are responsible for determining suitability of components for
their purposes. Customers should validate and test their design implementation to confirm system functionality.

Application Information

The TPW3157N offers outstanding input and output leakage currents and ultra-low charge injection. This device operates
from -12 V to -4 V and offers true rail-to-rail input and output. The on-resistance of the TPW3157N is very low. These
features make the TPW3157N a precision, robust, high-performance analog switch with a negative voltage in communication
systems.

Typical Application

Figure 18 shows a TPW3157N typical application on the communication system.

-10V
oV ’
-10V I
!\O
! oV
—____ 10O
Select Pin -10V —
1.8Vor3.3VI0O L

Figure 18. Typical Application Circuit
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Negative Voltage SPDT Switch

Tape and Reel Information

D1:Reel Diameter W1

sl Direction of Feed

I —

0O,0 00 0.0 OO OO0 0.0 0:0 0O0:0
Q1lQ2|| ||lQ1Q2| |la1.Q2 wa
e Ve o
©) O Q3~OQ 4 QSQQ ol la5as O S '- O 1
L KO
PO A0 —
BO
A B K
Order Number Package D1 w1 (m:|) (m::i) (m|(1)1) PO wo Pin1
u
(mm) | (mm) ) ) ) (mm) | (mm) | Quadrant
TPW3157N-CR SOT363-6 178.0 12.1 2.4 25 1.2 4.0 8.0 Q3

(1) The value is for reference only. Contact the 3PEAK factory for more information.
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Package Outline Dimensions

SOT363-6

Package Outline Dimensions

SC6(SOT363-6-A)

1 e 1 b
— "» —
T T -
E1 E
| g
D
o o o A2 A ,/ \
_ || = ] [ | !c } {; (
A1 5)
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 0.850 | 1.100 0.033 0.043
A1 0.000 | 0.100 | 0.000 0.004
A2 0.800 | 1.000 0.031 0.039
b 0.150 | 0.350 | 0.006 0.014
0.080 | 0.230 0.003 0.009
D 2.000 | 2.200 | 0.079 0.087
2150 | 2.450 | 0.085 0.096
E1 1.150 | 1.350 0.045 0.053
NOTES e 0.650 BSC 0.026 BSC
1. Do not include mold flash or protrusion. L 0.260 | 0.460 | 0.010 0.018
2. This drawing is subject to change without notice. ) 0 g 0 g
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Order Information

Negative Voltage SPDT Switch

Operating Temperature

Order Number Range Package Marking Information MSL Transport Media, Quantity Eco Plan
TPW3157N-CR -40 to 125°C SOT363-6 S12 1 Tape and Reel, 3000 Green
Green: 3PEAK defines "Green" to mean RoHS compatible and free of halogen substances.
www.3peak.com 18720 AA20250702A4
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IMPORTANT NOTICE AND DISCLAIMER

Copyright© 3PEAK 2012-2025. All rights reserved.

Trademarks. Any of the B I&8 or 3PEAK trade names, trademarks, graphic marks, and domain names contained in
this document /material are the property of 3PEAK. You may NOT reproduce, modify, publish, transmit or distribute any
Trademark without the prior written consent of 3PEAK.

Performance Information. Performance tests or performance range contained in this document/material are either results
of design simulation or actual tests conducted under designated testing environment. Any variation in testing environment or
simulation environment, including but not limited to testing method, testing process or testing temperature, may affect actual
performance of the product.

Disclaimer. 3PEAK provides technical and reliability data (including data sheets), design resources (including reference
designs), application or other design recommendations, networking tools, security information and other resources "As Is".
3PEAK makes no warranty as to the absence of defects, and makes no warranties of any kind, express or implied, including
without limitation, implied warranties as to merchantability, fitness for a particular purpose or non-infringement of any third-
party’s intellectual property rights. Unless otherwise specified in writing, products supplied by 3PEAK are not designed to
be used in any life-threatening scenarios, including critical medical applications, automotive safety-critical systems, aviation,
aerospace, or any situations where failure could result in bodily harm, loss of life, or significant property damage. 3PEAK
disclaims all liability for any such unauthorized use.
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