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A Leader in Vehicle Electrification

ON Semiconductor
(= B Technologies Enabler
7 Sensm . «650 - 1200 V SiC
oo MOSFET

000 * 650 - 1200 V SiC Diode

- *650 - 1200 V IGBT

* Low - Mid - High
Voltage Si FET

* Rectifier

* Module

On Board Charger

* High Voltage Gate Driver
* Current sense OpAmp
*LDO

* eFuse

« EEPROM

* ESD Protection

Traction Inverter EV Auxiliary 48V System

m!
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Typical HEV/EV High-Voltage Appliclations - OBC

AC
AC Imput e PFC
(Mains) Rectification

SJ MOSFET
SiC MOSFET

FFC
Controller

Power Line
Communication

In Vehicle
Networking (IVN) &

DC Link

Analog Signal Chain
(Voltage / Current /
Temp]

Main Micocontroller

ESD Protection

32-bit

Coupler Lock ")
H-Bridge/FETs -

Aux Power

*Other Discretes™

Gate Drive

BEJTs, FETs, Small Signal
Dindes, Zener Diodes, Logic

Isolated

Supplies

Primary

SJ MOSFET
SiC MOSFET

LLC/CLLC
Controller

Primary Side Power
Rails

Public Information

Battery High
Secondary Management Voltage DC

System
SJ MOSFET : Battery

SiC MOSFET

Analog Signal Chain
(Voltage / Current /
Temp)

Only Bidirectional

Diagnostic
Microcontraller

Aux Power

Adlllad

Secondary Side
Power Rails

AMONOCES

© onsemi 2022

IPS Solution
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Typical HEV/EV High-Voltage Applications — DCDC

Battery High
ﬁﬂm LV Side HV Side Management Voltage DC
ery System
MOSFET SJ MOSFET vt Battery
Rectifier SiC MOSFET

[Voltage / Current /
Vref / Temp)

*{ther Discretes™
BITs, FETs, Small Signal
Diodes, Zener Diodes, Logic

Analog Signal Chain

(Voltage / Current /
Vref / Temp)

Main Micoconiroller
32-bit

Diagnostic
Microcontroller

Aux Power

— =
g o
5\ 0z
F % % High Voltage Side "“ﬂi'ffﬁ'hﬁ'"
VD¢ €ruse or Aux Power Power Rails wer
B =] mrm Nonlsolated

Battery

Low Volitage Side
Power Rails

4 Public Information © onsemi 2022

IPS Solution
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Typical 48V Applications — BSG,ISG

Electric

3 Phase / 6 Phase Power Inverter .
MOSFET/ APM(Module) Machine
BSG/1SG

Aux Power

QMG T SR B, f07
A BT E O, WP

Dicde “0R™ to
Power ICs

Aux Power

Power Rails

Isolated

Supplies

m!
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Typical HEV/EV High-Voltage Applications — E-comp IS

Integrated IGBT ASPM

BxC

HV Batt

Current
Sense

VBATT =——> R EAASIY 2

(12vDC)
DC'[()C /) LDO EEPROM
5V
CAN/LIN I
IVN € Transceiver
*0Other Discretes™
BITs, FETs, Small Signal
ESD MModes, Zener Dindes, Logic

Protection

onsemi
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Typical HEV/EV High-Voltage Applications — PTC

L >

B3O e

Driver
HV Batt

v ~

Single-ended ) [ series Connection
PTC heater PTC heater

VBATT LS Gate

(12vDC) Driver Q_l
* Simple structure « Higher cost @
* Low cost

. * Good system
DC-DC/LDO * Risk on system

(5V) SERIOLY, reliability ¢ reliability ¢
~
y ~

J

CAN / LIN
Transceiver

Isolator

IVN

ESD
Protection

mr
Public Information © onsemi 2022 Onse ‘w



eCompressor
ONPN Function Package Count

SMUN5211 Level Switching BRT SOT-23 </9
SMUN5311DW Dual Level Switching BRT SC-88 1

SBCP53-16 Pull Down BJT SOT-223 </6
SZMMBZ27 /47 Zener Protection SOT-23 1
SESDONCAN1 CAN Protection SOT-23 1

SZNUP1105 LIN Protection 1

PTC Heater

ONPN Function Package Count
SMUN2211 Level Switching BRT SOT-23 1
SZ1SMA5929/31 Zener Protection SOT-23 2
SZESD9X3.3 ESD Protection SOD-923 </4
SZNUP2105 IVN Protection SOT-23 1

Public Information

Products Line up — Protection & Small Signal

eTurbocharger
ONPN Function Package Count
SBCP68T1G Pull Down BJT SOT-223 </ 8
SZMMBZ27VAL Zener Protection SOT-23 1
SZNUP2105 IVN Protection SOT-23 </ 8

ESD Protection for IVN B O s Tech PKG
V) (PF)
SZNUP2105L 26.2 30 Bidirectional, Dual SOT23
SZNUP2125 28.5 10 Bidirectional, Dual SC70
SZNUP2124 27 10 Bidirectional, Dual XDFNW3
SZMMBZ27VAL 27 - Bidirectional, Dual SOT23

© onsemi 2022
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Products Line up — HV GDs, Digital Isolators

1 Y

NCV57084/85 +7A/-TA 11.5t0 12.5 SOIC8 Narrow
NCV57080/90 1 Y +6.5A/-6.5A 11.5t0 12.5 SQ|C8
Wide/Narrow
NCV57252/53 2 Y +6.5A/-6.5A 11.5t0 12.5 SOIC16 Wide
NCV57255/56 2 Y +3.5A/-3.5A 11.5t0 12.5 SOIC16 Narrow
NCV5700/02 1 N +4A/-6A 12.2t0 12.8 SOIC16
NCV5701/03 1 N +4A/-6A 12.2t012.8 SOICS8
NCID9400 NCID9410
Vppi - fid Vobz Voot
.. VISO Min. VIOTM Mim. CMTI Min. Data Rate GND1 . i3 GnD2 gDt [
ViNg ‘e vos  Vine @HE>
NCIV9210R20Pev 2 N 5 8 150 50 SOIC16W I b wedp
Vinp :U’TD*—E Von Vo [§
NCIV9211R2Pev 2 Y 5 8 100 50 SOIC16W NG Ve 0 NG NG O
GND1 : : [5] GND2 GND1 [§
New NCIV9301R2 & Y 5 8 100 15 SOIC16W
NCID9401
New NCIV9311R2 3 Y 5 8 100 15 SOIC16W oo of° 1] d Vooz
GnND1 [ v i3 GND2
\EWE  NCIV9400R2 4 N 5 8 100 10 SOIC16W Vo B > v
ViNB E—]b—. i3 Vos
Ving El—b—: i3 Voo
NEWA  NCIV9401R2 4 Y 5 8 100 10 SOIC16W o e 5 O
NEYE  NCIV9410R2 4 N 5 8 100 10 SOIC16W - Eﬁi R
New NCIV9411R2 4 Y 5 8 100 10 SOIC16W

m!
9 Public Information © onsemi 2022 Onse ‘



Products Line up — LDOs
I Load Vin Vo PSRR @ 1kHz Noise Ig Max
100 18 75 240 25

NCV8711 3.0,3.3,5.0, ADJ . TSOP-5, WDFNW6_2x2
NCV8715 50 24 1.2,18,30,33,50  60@100kHz 65 5.8 SC70-5, XDFN6
NCV8716 80 24  15,18,25,28,30,3350 60@100kHz 120 5.8 WDFN6_2x2
NCV8718 300 24 3.3,5.0, ADJ 60 36 8.0 WDFN6_2x2
NCV8730 150 38 1.8,3.3,5, 15, ADJ 70@10kHz 195 2.5 TSOP-5, WDFNW6_2x2
NCv87340e [Ty 38 3.3,5.0, ADJ . . 15 WDFNWS
SCV2951 100 30 5.0 - 56 : soiCc-8
NCV8537 500 12 1.8,2.5,5.0, ADJ - 33 - DFNW-10, DFN-10
NCV1117 1,000 20 2151820253350, - - - SOT223-4, DPAK
NCV51460SN33 [REDY 28 3.3 - - 200 SOT23-3
NCV8170 150 55 25 18252830,34, 63 85 0.9 XDFN-4, SOT563-6
NCV8163 250 55 215182527,2830, 92 6.5 20 XDFN-4, TSOP-5
NCV8177 500 55 070809 1L 1.2 1.5 75 54 90 XDFN-4, WDFNW8_2x2
1.8,2.8,3.3
NCV8187 1200 55 O0%091L12182833 75 15 45 XDFN-4, WDFNW8_2x2
1.1,1.2,15,18, 25,28, 2.9, DFNW-8_3x3, WDFNW-6_2x2,
NCV8164 (150°c) KLY 5.5 A D 85 9 40 eOP.L
New | s 500 55  0.75,12,18,2.8,3.3,ADJ 85 10 35 WDFNW-6_2x2, DFNW-8_3x3
New [ NSVELEGEE 1,000 55 1.2,1.8,3.3, ADJ 85 10 55 WDFNW6_2x2, DFNW8 3x3

onsemi
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Products Line up — OpAmps

VS Max VOS Max GBW Typ SR Typ
OF AMP (MHz) (Vlus)
NCV2187x 1/2/4 55 0.045 0.35 0.1 TSOP5, SC70, UDFNS8, Micro8, SOIC14
SC70, SOT23, Micro8™
NCV2180x 1/2/4 5.5 0.01 15 07 UDEN8, TSSOP14
SOT23, Micro8™, SOIC8, SOIC14,
NCV2191x 1/2/4 36 0.025 2 1.6 TSSOP14

SC70, SOT23, SOT553

NCV2023x 1/2/4 36 1.50 3 2.7 SOIC8, UDFN8, SOIC14
TSSOP14
NCV20166 1 Sk 1.05 10 0.5 SOT23

TSOP5, SC70, Micro8, SOIC8, TSSOPS,
SOIC14, TSSOP14

TSOP5, SOT553, Micro8, SOICS8,
TSSOPS8, SOIC14, TSSOP14

TSOPS5, SC70, Micro8, SOIC8, TSSOPS,

NCV2006x 1/2/4 (S 3.5 3 1.2

NCV2007x 1/2/4 36 S 3 2.7

| Novzoies |

| vovames

o

1/2/4 55 3.5 1.2 0.4 SOIC14, TSSOP14

1/2/4 55 0.01 0.35 0.15 $§§85F>),12C70, e, SCITE, SRt
26 26 0.035 90 1 SC70-6, UQFN10

40 55 0.5 350 2 TSOPS5, Micro8™, TSSOP14

80 5.5 0.3 100 1 SOIC8, Micro8™

80 5.5 0.3 100 1 SOIC8, Micro8™

onsemi
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Products Line up — EEPROMSs

SPI

NV25320DxHF
NV25640DxHF
NV25128DxHF

NV25256DxHF

NV25320LV

NV25640LV

NV25128LV

NV25256LV

NV25320MUW

NV25640MUW

NV25128MUW

NV25256MUW

NV25512MUW

NV25M01D

=
N

SPI

SPI

SPI

SPI

SPI

SPI

SPI

SPI

SPI

SPI

SPI

SPI

SPI

32kb  25Vto55V 0 (150°C)
64kb 25Vto55V 0 (150°C)
128kb 2.5Vt0o55V 0 (150°C)
256 kb 2.5Vto5.5V 0 (150°C)
32kb  1.7Vto55V 1 (125°C)
64kb 1.7Vto55V 1 (125°C)
128kb 1.7Vto 55V 1 (125°C)
256 kb 1.7Vto 55V 1 (125°C)
32kb 25Vto55V  1(125°C)
64kb 25Vto55V 1 (125°C)
128kb 2.5Vto55V 1 (125°C)
256 kb 2.5Vt055V 1 (125°C)
512kb 1.8Vto5.5V 1 (125°C)
1Mb 1.8Vto55V 1 (125°)

SOIC8,TSSOPS8
SOIC8,TSSOP8
SOIC8,TSSOPS8

SOIC8,TSSOP8

SOIC8,TSSOPS,
uss8

SOIC8,TSSOPS8,
uss8

SOIC8,TSSOPS,
WDFNW8

SOIC8,TSSOPS8,
WDFNW8

UDFN-8
UDFN-8
UDFN-8
UDFN-8
UDFN-8

SOIC8,TSSOP8

Public Information

12C 2 kb

N24CO02

NV24C04

NV24C08

NV24C16

NV24C32
NV24C64
NV24C128MUW
NV24C256MUW
NV24C512MUW

NV24MO1MUW

© onsemi 2022

12C 4 kb
12C 8 kb
12C 16 kb
12C 32 kb
12C 64 kb
12C 128 kb
12C 256 kb
12C 512 kb
12C 1 Mb

AEC Grade | Package Type
uss8

1.7Vt0 5.5V 1 (125°C)
1.7Vt0 5.5V 1 (125°C)
1.7Vt0 5.5V 1 (125°C)
1.7Vt0 5.5V 1 (125°C)
1.7Vt0 5.5V 1 (125°C)
1.7Vto 5.5V 1 (125°C)
25V 105.5V 1 (125°C)
25V 1055V 1 (125°C)
25V1t05.5V 1 (125°C)
1.8Vt05.5V 1 (125°C)

SOIC8,TSSOPS8,
UDFNS8, US8

SOIC8,TSSOPS8,
UDFNS, USS,
TSOP5
SOIC8,TSSOPS8,
UDFNS, USS,
TSOP5

SOIC8,TSSOPS8,
UDFNS8, US8

SOIC8,TSSOPS,
UDFN8, US8

UDFN8

UDFN8

UDFN8

UDFN8

onsemi



Products Line up — BJTs, ESD Protections

VCEO IC ICpeak VCESAT
-80 -8 -16

NJVMJIK45H11 -1,000

LFPAK56
NJVMJIK44H11 80 8 16 1,000
-50 - - - -
NSVS50030SB 3A B6A 185/-500 CPH3
NSVS50031SB 50 3A 6A 140/210 SO
\Y D F
SZNUP2105L 26.2 30 Bidirectional, Dual SOT23
SZNUP2125 28.5 10 Bidirectional, Dual SC70
SZNUP2128 31 13 Bidirectional, Dual SC70
SZMMBZ27VAL 27 - Bidirectional, Dual SOT23

13 Public Information © onsemi 2022
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Protection & Small Signal
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Protection and Signal Product Portfolio

Zener Diodes JFETs
* 18Vto200V
* 0.2Wto5W
 Large Variety of Packages —>
 Devices as small as 0.62 x 0.32 mm?

ESD & Surge . Eighzsl.t Poyver\I,JeIrt\sity in the Industry CCRS
Protection ow*amping Yollage

1Vto70V |
Singles, Duals and Arrays
Optimized response for each interface: High Speed,

Power Line, GPIO, Battery Line
Guaranteed Max Insertion Loss on selected devices

Schottky Diodes
y + Optimized Vi & I specs > Increase Power Efficiency,

Reduce Footprint
Low Recovery Times
Singles, Duals and Bridge configurations available
Wide selection of packages

First 500 mA, 30 V Schottky in 01005 in the Industry

10Vto 800V
Packages as small as 1.0 x 0.6 mm?
Audio and Power devices handle > 10 A

Low V Sat devices available ((( ’))
» Cost effective alternative to MOSFETS
* Rpson Eq of 30 mQ

* High ESD Tolerance

BJTs RF Discretes

BRTs

A

BJT with Integrated Biasing Resistors EMI Filters
Save cost and board space

mm
17 different resistor combinations % _|_ _I_ %
T § T

Singles & Duals
Over 350 options available!

Public Information © onsemi 2022

10Vtod0V

Packages as small as 1.0 x 0.6 mm?

Low Miller Capacitance

Selected devices optimized for usage on RF Amplifiers
More than 50 devices to choose from

Drivers that provide fixed current to LEDs

Very cost efficient when compared to Switching Regulators
No EMI Generation

45 to 120 V Operation

2 Terminal Fixed Output, 3 Terminal Config Output

Darlington Transistors

30Vto400V

lcof0.3Ato 50 A

Current Gains up to 30,000

NPN & PNP Configurations available
More than 80 devices to choose from

Specialized:

RF BJTs and JFETs for Amplifier Circuits
PIN diodes for Attenuators

Schottky diodes for Envelope Detectors
8.5 GHz SPDT Switches

ESD Protection for Antennas

Filters with Integrated ESD & Surge Protection
Common Mode & Single Ended LC, RC

High Attenuation on bands of interest
Excellent Clamping Voltage

Singles & Arrays, > 50 devices available Onsem ‘




Small Signal Package Migration

Value Proposition

v’ Positioned for Automotive Board Shrink Trend
Thinner & smaller ECUs to challenge cost reductions
Smaller/efficient package adoption vs. legacy SOSM

v Packages Designed for Automotive Needs
DFN w/ Wettable Flanks — inspectable solder joints
AOI — Automated Optical Inspection best practices

3
leS

e "
N

Good Solder Wetting on the Flank
- Step-Cut WF Height = 100um
sokier pin
Thermal Efficiency l_D

Wetting height = Opm

Lower

m QFN/DFN
Hi é DSN Focus
igher
Efficiency

Heat generated in the die flows through the shortest path
to PCB for best thermal performance

SOT-23
Rth-JA = 304°C/W
DFN3-1010WF
. Rth-JA = 61°C/W
80% better thermal efficiency!

16

Driving Packages & Migration Roadmap

Standard BJT &

Dual Diodes
el SOT1-23BJT - XDENW3 1x1mm
(85% PCB space reduction, 80% better thermals)
SOT-23 =\ DFN1010-3
7.0mm? >> ‘ > 1.0mm?
* Market Leading
Power
BJT DPAK & SOT-223 - LFPAK33 & 56
(80% PCB space reduction) P2P Mkt Compatible
2022
@\ « DPAK © _. LFPAKSS
: Q 65mm2 >> % 30mm?2
. SOT-223 @\ LFPAK33
& 45.5mm> 9mm?

SOT-23 Diodes =2 X2DFENW?2 1.0x0.6mm

(80% PCB space reduction)

P2P Mkt Compatible
_ SOT-23
Small Signal ’ 7.0mm?2 )) =~ X2DFN%
Diodes 0.6mm

o SOD-323
. 3.0mm?

Public Information © onsemi 2022

Success Stories/D-WIN

Body Control Module
PN: NSVBAS16MX2W

Electronic Mirror
Reverse Batt Protection
PN: NSVRO2HL40MX?2

Gateway, CAN-FD
Protection , +175°C rated
PN: SZNUP2124MTW

Park Assist
OVP/Switching
PN: NSV1C300CTWG

Head Unit
HDBaseT IVN Protection
PN: SZNSP8814L

Diesel/Gas ECU
+175°C rated
PN: SZNZ8FxxxMX2W

onsemi



Small Signal Bipolar Transistors

Increasingly
to provide

N2 SOT-23

and lower profiles with

:I g SC.70

. SC-75

~ SOT.723

& SO0T-123

3.7 x1.6 mm 1.6 x1.6 mm 1.4 x 0.6 mm 1.0 x 0.6 mm
(5.9 mm?) (3.2 mm?) (0.8 mm?) (0.6 mm?)

Polarity 507723 SOT-1123
160 V, 60 mA]  NPN SMMBETS551L > NSVMMBTS551M -
MNPN SMMBTADBL SMMBTADBWW -
ERELl Dy FNP SMMBTASEL SMMBTASEW - -
65V 100 mA NPN SBCB46BL SBCB46BW NSVBC846BM NST846BF
’ m PNP SBCA56BL SBECE56BW NSVBCB56BM NSTE56EF
60V, 600 mAl PNP SMMBT2907TAL NEVMMBT2907AW - NSVMMBT2907AM -
50V 100 mA MNPN - - S25C4A617 MNSV2SCh658M
’ m FNP - - S25A1774 NSVZSAZ2029M
BCB4TAL SBCB4TAW - - -
MPM SBCB4TBL SBECB4TEW NSVBCE47ET BCE4TEM NSTE47EF
45V, 100 mA SBCa47CL SBCB4TCW BCBATCT - -
PNP SBCB57BL SBCasTBW NSWVBCE5TBT NST857BF
SBCB5TCL NSVBC8sTCW - - -
NPN SMMBT2222AL SMMBT2222AW | NSVMMBT2222AT | NSVMMBT2222AM
40V, 600 mA SMMET4401L NSVMMBET4401W - MMET4401M
PNP SMMBT4403L MMET4403WW - MMBET4403M -
40V, 200 mA MNPN SMMBT3904L SMMBT3304W SMMBT3304T - MNST3904F
’ m FNP SMMBT3906L SMMBT3306WY NSVMMBT3306T NST3906F
NPN SBCB48BL NSVBCB48BW - NST848BF
30V 100 mA NSWVBCE48CL BCa4aCwW -
’ m PNP BCB58AL NSVBCES8AW
NSWBCB58BL BCassBwW

*Copper traces of 25 mm?

17

91% smaller, 21% more power

Public Information

© onsemi 2022

Complete Portfolio |
« One of largest portfolios of parts in the

industry
« Single, Dual, Complementary and
Darlington configurations available

High Levels of Quality
 Very low (<35 ppb) product failure rate
* Extensive AEC-Q101 Qualified portfolio

Reliable Supply

* Global supply chain with one of largest
production footprints in the industry.

SOT23

-
N SC-75

50T1123 SC-70

R

Product Lifecycle

S0OT- T23

onsemi



Over 350 part numbers

Digital Transistors (BRTs

Digital transistor: BJT with built-in resistor(s)
» Also known as Bias Resistor Transistors (BRTs)

PIN 3

COLLEGTOR
PIN 1 m ® (QUTPUT)
BASE ¢
(INPUT) @

° PIN 2
EMITTER
(GROUND)

Complete Portfolio

R2

Polarity

2.9 %24 mm
(7.0 mm2)
240mW*

2.9x24 mm
(7.0 mm2)
500mWv*

SOT.23 (500mA)

2.2 x2.0 mm

(4.4 mm2)
150m™

1.6 x 1.6 mm
(2.6 mm2)
200mWv*

SOT-7123

1.4 x 0.6 mm
(0.8 mm2)
300mWv*

SOT-123

SOT-1123

1.0 x 0.6 mm
(0.6 mm2)
250mWv*

S0T-1123

XDFNW3
A

1.0 x 1.0 mm

(1.0 mm2)
300mw™

XDFNW3

» 17 different resistor combinations a7k | ame NPN SMUN2233 | NSVMMUN2233L | NVMMUN6233L SMUN5233 DTC1437E NSVDTC143ZM | NSBC143ZF | NSVMMUN2233MXW
: ' PNP SMUN2133 [ NSVMMUN2133L | NVMMUNG133L SMUN5133 DTA1437E NSVDTA143ZM | NSBA143ZF | NSVMMUN2133MXW
* 6 package options NPN SMUN2214 | NSVMMUN2214L | NVMMUN6214L SMUNS214 DTC114YE NSVDTC114YM | NSBCI14YF | NSVMMUN2214MXW
- 10K | 47K
« AEC-Q101 Qualified parts PNP SMUN2114 | NSVMMUN2114L | NVMMUNG114L SMUNS114 DTA114YE NSVDTAT14YM | NSBAT14YF | NSVMMUN2114MXW
. . ook | a7k NPN SMUN2234 | NSVMMUN2234L | NVMMUN6234L SMUNS234 DTC124XE NSVDTC124XM | NSBC124XM | NSVMMUN2234MXW
+ Also available in co-packaged duals PNP SMUN2134 | NSVMMUN2134L | NVMMUNG134L SMUNS 134 DTA124XE NSVDTA124XM | NSBA124XM | NSVMMUN2134MXW
NPN SMUN2237 | NSVMMUN2237L | NVMMUN6237L SMUNS237 SDTC144WE DTC144WM NSBC144WF | NSVMMUNZ237MXW
* SOT-363, SOT-563, SOT-963 N R SMUN2137 | NSVMMUN2137L | NVMMUNG137L SMUNS137 | NSVDTAI44WE | NSVDTA44WM | NSBAT44WF | NSVMMUN2137MXW
gok | = |_NPN SMUN2238 | NSVMMUN2238L | NVMMUN6238L SMUN5238 SDTC123TE DTC123TM NSBC123TF __| NSVMMUN2238MXW
PNP SMUN2138 | NSVMMUN2138L | NVMMUN6138L SMUN5138 DTA123TE DTA123TM NSBA123TF | NSVMMUN2138MXW
sk | . |NPN SMUN2216 | NSVMMUN2216L | NVMMUN6216L SMUNS5216 DTC143TE NSVDTC143TM | NSBC143TF | NSVMMUNZ216MXW
PNP SMUN2116 | NSVMMUN2116L | NVMMUNG116L SMUNS5116 SDTA143TE DTA143TM NSBA143TF | NSVMMUN2116MXW
ok | . Lmen SMUN2215 | NSVMMUN2215L | NVMMUN6215L SMUN5215 DTC114TE DTC114TM NSBC114TF | NSVMMUN2215MXW
PNP SMUN2115 | NSVMMUN2115L | NVMMUNG115L SMUNS115 NSVDTA114TE DTA114TM NSBA114TF | NSVMMUN2115MXW
e Kk | - NN SMUNZ240 | NSVMMUN2240L | NVMMUN6240L SMUN5240 NSVDTCI44TE | NSVDTC144TM | NSBCI44TF | NSVMMUNZ240MXW
veop o v Lo SRR PNP SMUN2140 | NSVMMUN2140L | NVMMUNG140L SMUNS5140 DTA144TE DTA144TM NSBAM44TF | NSVMMUN2140MXW
L 00k | = | _NPN SMUN2241 | NSVMMUN2241L | NVMMUN6241L SMUNS5241 DTC115TE DTC115TM NSBC115TF | NSVMMUN2241MXW
PNP SMUN2141 | NSVMMUN2141L | NVMMUNG141L SMUNS 141 DTA115TE DTA115TM NSBA115TF | NSVMMUN2141MXW
*Copper traces of 25 mm? e 1022 A0 Gl

e
33/5V
out

NPN
Digital Trx

Typical Applications

18

Public Information
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RTM 4022

95% smaller, similar power
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Over 700 part numbers

Zener Diodes

2 SOT-23

@ S0D-523

Complete Portfolio of Products

% SOT-23

£ son3z

‘ SOD-923

@ X2DFNW2

. | 2.9x2.4 mm 3.7 x 1.6 mm 25x%1.3 mm 25x1.5 mm 1.0 x 0.6 mm 1.0 x 0.6 mm
Fami Iy PM ax (W Pac kag e (7.0 mm2) (5.9 mm?) (3.2 mm?) (3.8 mm2) (0.6 mm?) (0.6 mm?)
1N53 5.0 Surmetic 00m\Y 00m\Y 800 S
1PMT 3.2 P_owerm ite Voltage SOT-23 (" Tight) SOD-123 (™Lowlz)  SOD-323 (“Tight) SOD-523 (*Tight) SOD-923 (*Tight) X2DFNW2 (~Tig/it)
INS9 3.0 Axial Leaded 2.4V SZMMBZ5221BLT1G SZBZX84C2VALTIG SZMMSZ2VATIG SZMM3Z2VATIG SZMMEZ2VATEG SZNZIF2VATEG SZNZBF2VAMX2WTEG
1SMB 3.0 SMB 27V SZMMBZ5222BLT1G SZBZX84C2VTLTIG SZMMSZ2VTTIG SZMM3Z2VTTIG SZMMEZ2VTTEG SZNZIF2VTTEG SZNZBF2VIMX2WTEG
3.0V SZMMBZ5225BLT1G S7BZX84C3VILTIG SZMMSZ3VOTIG SZMM3Z3VOTIG SZMM5Z3VOTEG SZNZIF3VOTEG SZNZBF3VOMX2WTEG
1SMA 1.5 SMA ; ; - - - - - -
1IN47 1.0 Axial Leaded . . . . . . . .
BZX85 1.0 Axial Leaded 12V SZMMBZ5242BLT1G SZBZX84C12LT1G SZMMSZ12T1G SZMM3Z12VT1G SZMMEZ12VT5G SZNZ9F12VT56G SZNZBF12VMX2WTEG
15Y SZMMBZ5245BLT1G SZBZX84C15LT1G SZMMSZ15T1G SZMM3Z15VT1G SZMMEZ15VTEG SZNZIF15VTEG SZNZBF15VMX2WTEG
MMSZ 0.500, 1.0 SOD-123 16Y SZMMBZ5246BLT1G SZBZX84C16LT1G SZMMSZ16T1G SZMM3Z16VTIG SZMMEZ16VTEG SZNZIF16VTEG SZNZBF16VMX2WTEG
BZX7 0.500 Axial Leaded 18V SZMMBZ5248BLT1G SZBZX84C18LT1G SZMMSZ18T1G SZMM3Z18VT1G SZMMEZ18VT5G SZNZIF18VT5G SZNZBF18VMX2WTEG
MM5Z2 0.500 SOD-523 - - - - - - -
MM3Z 0.300 SOD-323 27V SZMMBZ5254BLT1G SZBZX84C27LT1G SZMMSZ27T1G SZMM3Z27VT1G SZMMEZ27VT5G - SZNZBF2TVMX2WTEG
BZX84 0.250 SOT-23 36V SZMMBZ5258BLT1G SZBZXB4C36LTIG SZMMSZ36T1G SZMM3Z36VT1G SZMMEZ3EVTEG - SZNZBF3EVMX2WTEG
: ATV SZMMBZ5261BLT1G SZBZX8ACATLT1G SZMMSZ4TT1G SZMM3Z4TVTIG SZMMEZ4TVTEG = SZNZBFATVMX2WTEG
NZ8F 0.500 X2DFNW?2 . . . . . _ _
NZ9F 0.250 SOD-923 55.'.\; SZMMBZSIZE-EBLH G szezxsa;ss 6LT1G szmms:zsaﬁ G szmmaz.5aw1 G szmmsésawse - =
NZD 0.200 X3DEN2 75V SZMMBZ5267BLT1G SZBZX84CT5LTI1G = SZMM3ZTEVTIG SZMMEZTEVTEG = =
MMBZ5 0.225 SOT-23 91y SZMMBZ5270BLT1G = = = = = =
*Copper traces of 25 mm?2  *=Tight Tolerance = 2% offered, Standard Tolerance = 5% ***Low Iz = 50uA offered
I » 95% smaller, similar power
- . S0D323
o AAA Fie s s5aaa o0—" W\ 0 EDDBEE. -
R 2 SDD'EFEJ.},
1'It21'1
X2DFNW
|r"|n ;z L 4 = er Rm Vin zcm.z Vnut Ei”// }
° o © . ° Product Lifecycle
Voltage Regulator Waveform Clipper
Typical Applications Onsemi
19 Public Information © onsemi 2022 ™
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Small Signal Schottky & Switching Diodes

(7.0 mm?3)
4 0mW

29x24 mm ,

3.7 x1.6 mm

(5.9 mm?2)

1.6 x 0.8 mm

(1.3 mm?3)

1
1.0 x 0.6 mm
(0.6 mm?)
OmW %

ﬁ S0D-323 9 S0D-523 ’ S0D-723 ‘g S0D-923 %)QDFNWZ
1.6 x0.8 mm 1.4 x0.6 mm 1.0 x0.6 mm 1.0x0.6 mm
(1.3 mm3) (0.84 mm?) (0.6 mm?) (0.6 mm?)
l“ Z00mW DmWA 00 mA 00mWA
50D-323 50D-523 S0D-723 50D-923 X2DFNW2
20V, 500 mA] - NSVR0520V2 - NSVR0620P2 -
30V, 30 mAl  NSVRB751V40 NSVRBT51540 = =
30V, 70 mA - - NSVRO0140M2 NSVR0O140P2
30 V. 100 mA| - NSVRO0130M2 NSVRO130P2
30 V. 200 mAj NSVRB521530 NSVR0230M2 NSVR0230P2
30 V. 200 mA| - NSVRB520530 = =
30V, 200 mA|  NSVBATS4H NSVBATE4X -
ANV ENN o A NSVR0530P2 -
~ SOT.23 @ S0D-123 S0D-323 9 SOD-523 @ X2DFNW2 NSVR0240P2 NSVRO2L40MX2W
k NSVR0340P2 NSVROZHL40MX2W
NSVRO170P2 NSVRO1TOMX2W

SOT-23 S0D-123 S0D-323 SOD-523 X2DFNW2

350 V. 250 mAS - - NSVD350H - -
250 W, 200 mA SBAS21L SMMSD103 NSVBAS21H NSVBAS21X\V2 NSVBASH21MX2W
200V, 200 mA| NSVBAS20L - SBAS20H - NSVBASH20MX2W

120 V, 200 mA; NSVBAS19L - - - NSVBASH19MX2W

100 V. 200 mA; SMMBD914L SMMSD914 SMMDL914 NSD914XV2 -

100 V. 200 mAS - SMIMSD4148 - NSV155400 NSVBASH16MX2W

75V, 200 mA) SBAS16L - SBAS16H SBAS16XV2 -

*Copper traces of 25 mm?
94% smaller, 50% more power

*Copper traces of 25 mm?

Increasingly smaller footprints and lower profiles with highest possible power
density to provide compact, high efficiency solutions.

20 Public Information © onsemi 2022

Over 250 part numbers

Complete Portfolio

. One of largest portfolios of parts in the

« Single, Dual and Triple diode configurations

High Levels of Quality

industry

available

* Very low (<10 ppb) product failure rate
* Extensive AEC-Q101 Qualified portfolio

Reliable Supply

* Global supply chain with one of largest

production footprints in the industry.

S0D523  S0D323

SDD? r
DEN2

-

Product Lifecycle
Schottky Diode

00123

S0D323

sops23

/

50T23

5071123

Product Lifecycle
Switching Diode

onsemi
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New Technology Focus

Advanced ESD Protection

Industry Leading Performance

v Lowest Vclamp & Capacitance
# Ensures highest system level survival & Sl

v" High Growth Application Focus
» ADAS, USB-C/PD, Antennas

CAN/CAN-FD & LIN j

AMIFM
Tuner

Antenna
4
GPS

DAB,
XM

WLAN/BT Antenna

Digital & General /0

Sllicon Controlled Rectifler
(SCR) Clamp

Ultra Low Cap Fast SCR

10

-
1
1 e p—

x qﬁi

5V Vrwm
Latch-up free

W 33V Vowm with Latch-up

Considerations (AND9116) 3.3V/5V Vrwm

ZTB
LVPT
SCR
FastSCR

Max Operation Voltage

%

C
4(;,?

Small Signal RF >1GHz

Broad Portfolio

RF BJTs JFETs
RF-Schottky RF-MMICs
PIN Diodes RF-Switches

Leading Technology

v High gain, low distortion, robust ESD
v High Growth Application Focus

» Wideband >1GHz: 5G, V2X, WiF6

AM/FM/SXM

Telematics

DAB/DTV/ETC

» Shark-fin RF front-end

Far o
UHF
Y o wem
0 2w AM
ver

» V2X & WiFi RF front-end

sensl

%
°C
4
%

Public Information © onsemi 2022

uPackaging Migration
Supporting Today’s ECU Trends

v" Higher power density \
packaging with industry

leading electrical
performance

v Optimized for Automated
Optical Inspection (AOI)

Standard BJT &

Dual Diodes .

SOT-23 BJT - XDENW3 1x1mm
(85% PCB space reduction, 80% better thermals)

>> o

* Market Leading

2023

SOT-23
T ¥ 7.0mm?2

Power
BJT ‘ DPAK & SOT-223 > LFPAK33 & 56

(80% PCB space reduction) P2P Mkt Compatible

6: DPAK © . Lreakse
' @ 65mm? )) 30mm?2
4 T2 ‘\A LFPAK33

W 45.5mm? omm?

@ sO7-23 Diodes > X2DFNW2 1.0x0.6mm

(80% PCB space reduction) P2P Mkt Compatible
S0T-23
Small Signal S 7.0mm? )) @ X2DFN2
Diodes ) S0D-323 0.6mm?
L 3.0mm?

onsemi



Targeted Migration: Tier 1 Case Study

Single Zener, Switching &
Schottky Diodes

OO

SOD-323/523 X2DFNW2 (SOD-882)

SZMM3ZxxxVT1G SZNZB8FXxxMX2WT5G

. 4.7/5.1/6.2/7.5/8.2/10/11/16/24 volts

SZMM5ZxxxT1G SZNZ8FXxxMX2WT5G
3.3/5.1/6.2 volts

NSVBAT54HT1G NSVR0240MX2WT5G

SBAS20HT1G NSVBAS20MX2WT5G*

Dual Zener, Single Switching
& Schottky Diodes

B

SOT-23 X2DFNW?2 (SOD-882) XDFNW3-1x1mm (SOT-8015)
SZMMBZ52xxBLT1G SZNZ8FxxxMX2WT5G SZMMBZXXxMXW TBG*
SZMMBZxxVDLT1G SZNZ8DHxXVMX2WT5G*

SMMBDXXXXLT1G NSVBASXXMX2WT5G

SBAV9ILTIG NSVBAVI9SMTWTBG*
SESDONCAN1LT3G SZNUP2124MXWTBG

. . *|
Bipolar Transistor In Development

LFPAKS56

DPAK

NIVMIK31CTWG*

NJVMJID31CT4G
22

Public Information

12,000 _
Diode Package CAGRs
XDFN = 45% SOD-523 = 17%
10,000 SOD-3w
S 8,000 anl
=
B xDFN
'§_ 6,000
o SOD-523
'u:, 4,000 mSOD-323
- mSOT-23
9 2,000
(]
2017 2018 2019 2020 2021 2022 2026
Year
Tier 1 Package Usage
*By rev. per 2022 onsemi award
7% @ 27% zeners (SzMMBZ)

() 30% Diodes (SBAV99/SMMBD)

@ 66% zeners (SZMM32/52)
929% NJVMID31C/INIVMID127 (D)

@) 27% Diodes (NSVBAS20/BAT54)

onsemi
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Small Signal Package Roadmap

Small Signal Products

Legacy 2016 2020+

H3mm - 22mm | 16x16mm | 1.2x1.2mm : DFN

: Wettable Flanks

SC-74/TSOP6 | SC-88 i  SOT-563 : SOT-763 @

K] = K] = )= ) I g

SC-T4A | SCEBA | SOT-55 | SOT75 | XDFNW6
i ; ; a W  1.4x1.2mm

K= =0 o e

SOT23/SC59 i SC70 | SC75/SC-89 | SOT-723 i WDFNWI0
' ! i 3.0x2.0mm
B -n--» - D D

SOD.123 SOD-323 : SOD-523 SOD-723 X2DFNW2 X2DFNW?2
! : i 1.6x0.8mm 1.0x0.6mm

23 Public Information © onsemi 2022

Power Products

Legacy 2020+

<150mm?

D2PAK
15x10mm

g

TO-92
20x5.0mm

<65mm? :  LFPAK

Q-Q-%

DPAK i LFPAKS56
9.5x6.6mm 5x6mm

= V.
SOT-223 : LFPAK33
7.0x6.5mm i 3.3x3.3mm

onsemi
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Automotive Small Signal Discrete Product Roadmap

Switching
Diode

Schottky
Diode

Technology

Zener
Diode

BJT/
BRT

24

Current Products
(SMMxDxxx, SBASxx)

75-350V, <200mA
PKG: SOD-123 to SOD-523
Application: Various ECU

Current Products
(SBATxx, NSVRxxxx)
20-70V, <200mA * Low leakage
PKG: SOD-323 to SOD-923 | Package
Application: Various ECU Migration

NSVBASHxxMX2W

+175C Tj
Low leak
PKG Migr,

100/120/200/250V Single
Low Ir, +175C

PKG : 1ch X2DFNW2
Application: Various ECU

NSVRO2HL40MX2W

Quad Diode
PKG Migration

Dual Diode
PKG Migration

40V Single, Low Ir, +175C
PKG : 1ch X2DFNW?2
Application: Various ECU

NSVRO170MX2W
NSVR0240MX2WT5G

Current Products

(SZBZX84xxx, SZMMXZxxX, SZMM5ZxxX)

2.4-75V, <500mW
PKG: SOT-23, SOD-323 to SOD-523
Application: Various ECU

X2DFNW?2
PKG
Migra

70V, 100mA / 40V, 200mA Single
PKG : 1ch X2DFNW2
Application: Various ECU

SZNZ8FxxxMX2W

2.4-47V, 500mW, Wettable Flank
PKG : 1ch X2DFNW2
Application: Various ECU

Current Small Signal Current Power BJT
(SMMBT, SBC8x7) (SBCP5x, NJVMJDxx)

30-160V, <500mW
PKG: SOT-23 to SOT-723
Application: Various ECU

20-300V, <20W
PKG: SOT-223, DPAK
Application: Various ECU

Cy2021

I Production | Development I

1ch Bi-directional
Diode PKG Migration

2ch Bi-directional Diode
PKG Migration

I NSV1C30x, NJVMIKxxCTWG

IxImm

70V Quad, +175C

PKG : SC-88, XDFNW6 (1.4x1.2mm)
Application: Various ECU

100V Dual, Low Ir, +175C

PKG : XDFNW6 (1.4x1.2mm)
Application: Various ECU

Dual CA/CC

40V Series, Low Ir

(Single, Common Anode, Common Cathode)
. . PKG : SC-70
IPKG Migration Application: Various ECU

SZNZ8DHxxxxMX2W

24V/27V, 50pF, +175C Tj, 1ch
PKG: 1ch X2DFNW?2 (1.0x0.6mm)
Application: Various ECU

PKG Migration

m—

12-47V, 250mW, Dual WF
PKG : 2ch XDFNW3 (1x1mm)
Application: Various ECU

30-65V, <500mW, WF

|
|
|
|
|
|
|
I PKG : XDFNW3 (1x1mm)

LEPAK | 40-150V, 20W
Migration

NSVS100x, NSVT160x

NSVMMUNGXxXLT

Application: Various ECU

100-160V, 1.2W

PKG : LFPAKS (3.3x3.3mm)

PKG : SOT-23

50V, 500mA Single BRT Series

Dual BRT
PKG Migration

CY2022

Public Information

© onsemi 2022

50V, 100/500mA Dual BRT
PKG : XDFNW6 (1.4x1.2mm)
Application: Various ECU

CY2023+
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Automotive ESD Protection

ESD Protection

* #1 Market Share
* Uni/bi-directional, 1-4x channel solutions
+ 30kV & Short-to-battery capability
* Wide Voltage and Capacitance Range
+ <lpF, 3.3-27V
+ Wettable Flank DFN packaging
v~ Wide IVN Protection Portfolio
v High Speed Roadmap Focus
* CAN-FD/1000BASE-T/HDBase-T

Advanced ESD Structures

25

Ultra Low Cap Fast SCR

Silicon Controlled Rectifier
(SCR) Clamp

1 1
1 1
1 1
1 1
1 1
I I o
1 F?% 1o
| A /]E/| 1
| ] 1
! 1
! 1
! 1

Latch-up free Considerations (AND9116) 3.3V/5V Vrwm

—3-, 0
A ' L
1o 0O—4 : ‘E/ 1 -
A X '
Lo-- L y [E
l 5V Vrwm ‘ 3.3V Vrwm with Latch-up - _I

Vo

ZTB
LVPT
SCR
FastSCR

Max Oporation
Current

N e e e e e e e e e e e~

Dariington Transistors

ESD Protection Diodes.

I[" Focus
\Smar]

View Parametric Table

Monolithic Mi
Integrated

View Parametric Table

View Parametric Table

High Speed Data Line Protection Performance

Capacitance

ESD Rating

Clamping
Voltage

Peak

It
e o
onsemi

v Lowest Clamping Voltage
» Ensures highest system level survival

v Lowest parasitic Capacitance
» Bestin class signal integrity

Public Information

Application Focus & IVN Leadership

Camera

- CAN/CAN-FD & LIN

GMSL SerDes

10/100/1000 BASE-T Ethernet

AM/FM
Tuner
1
GPS
A
DAB,
XM

Speakers

Microphone

Display/APIX

USBI/LVDS

Antenna

Phantom Antenna

SZNUP1128 LIN
SESDonCAN1  CAN
SZNUP2105 CAN
SZNUP2125
SZNUP2128 CAN/CAN FD
SZNUP3105
SZNUP3125 G
SZNUP2115 Flexray
SZCM1213A-028R -0/ 100BASET
Ethernet
SZESD9901 10/100/1000
SZESD9902 BASE-T Ethernet

© onsemi 2022

30

25

PESD1LIN 20
PESD1IVN-U

15

Current [A]

PESD1CAN o

PESD2CAN 5

PESD1CAN-U 0

F

PESD2IVN-U 5

0
2x PESD36VS2UT

PESD1FLEX
PESD2IVN24-T

PESD2ETH-AX

ClampingVoltage [V]

v" P2P solutions that offer better
protection via lower Rdyn and
Clamping Voltage

onsemi

PESD2ETH1G-T



Automotive USB Protection

Over-current Protection, Over-current Protection,
Over-voltage Protection, Reverse Current Short-to-GND from VBUS
Protection, ESD

Automotive Special Protection
Needs:
@s eFuse: NIV6150, NIV6350 Low Side Switch: NCV8411 _Short-to-Battery (STB) 16-24V
1ch ESD (x2DFNW2 1.0x0.6mm) ’ —Short-to-GND (STG)
—5V: SZESDM3551
—24V: SZESD7241

D+/D- -
ESD, STB, STG ESD + Short-to-Battery + Short-to-GND i

16V

—1ch / 2ch ESD: SZESD7462 / SZESD7002
—2ch ESD+STB: NIV1161

—2ch ESD+STB+STG: NIV2161
24V

—1ch / 2ch ESD: SZESD7241/ SZESD7272
—2ch ESD+STB: NIV1241

GND
RX2+ [ TX2+
LY
VCC VBUS
I
- ESD + Short-to-Battery (SSTX/RX AC CAP)

1 . 4 (C2
— D+t HOST -~ D+ +
10 D _HOST}  EsD, sTB D- ¢l D
=8 4ch ESD: SZESD8704 . T oct | [sau2|

l /77 — VBUS
- . TX1- | |RX1-

1ch ESD: SZESDL2012

H (X2DFNW2 1.6x0.8mm) ’ TX1+ L IRK1+)
ESD GND -

1B %%h ESD, 5V: SZESD7104

1ch ESD (x2DFNW2 1.0x0.6mm)
-5V: SZESDM3551
26 —24V: SZESD7241

onsemi
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VN ESD Protection

— Local Interconnect Network gg%%g% Pue > 10 ps/div. NRVB2045MFS ETH_OBD_RxN R
= |EC61000-4-2 protection up to +30kV : VS Clamping — [@TED. T
- Compliant to LIN v2.1 and J2602 Standard . Yolgre 2 e ~
N CGn i S = < e ETH_OBD_RxP W "
= — Controller Area Network Nevrs2 (3301 )
= |EC61000-4-2 protection up to +30kV Q—i—‘— e n;—H—
« Compliant with 1SO11858-5 Standard for LS and HS CAN S e
= CAN HS (1ISO11898-2,5) and CAN low speed fault tolerant i N nehoe 00 E
(soi11898-3 peccumpmenmSeSSessss 7 E NG *{23 —
« Compliant wigh J2411 Single Wire CAN specification .. Current Test Pulse szwraios %p E(T—HE::_D‘T"P ]
Ray’ OPEN S |
- SZNUP3105 = L4 T
L] ALLIANGE SESDONCAN1 Ll i ’
. IEC61(_)00-4-2_protection up to £23kV o « |EC61000-4-2 protection up to +8kV 1,:.:. §L W A AAN
- Compliance with FlexRay™ V3.0.1 Specification « Excellent protection for single pair unshielded Ethernet lines - 1 i —

= ON Semiconductor is member (adopter) of OPEN Alliance

Recommended Devices

ESD
Device Viezm 10 | e WD) L IEDS | LEEDS | Wi IR | © LS Topology IEC61000 4-2 Package Applications
% ) (UA) (A) V) (PF) CH Contact/Air

 SZNUP1105 25.7 24.0 30.0 Bidirectional ~ +30kV/+30kV  SOT-23 LIN/SW CAN
SZNUPH1128 28.0 26.5 0.1 3 7o 15.0 1 Bidirectional ~ +30kV/+30kV  SOD-323 LIN/SW CAN - 175C Tj
SZNUP2128 28.0 26.5 0.1 3 70 150 2 Bidirectional  +30kV/+30kV  SOT-323 HS CAN, CANFD - 175C Tj
12v SZNUP2105 26.2 24.0 0.1 8 44 300 2 Bidirectional  +30kV/+30KV SOT-23 HS CAN
Systems 3&32NUP2124 26.0 24.0 0.1 3 66 6.0 2 Bidirectional  #15kV/+15kV ~ WDFNW3  CANFD — 175 Tj, Low Vc
SZNUP2125 26.2 24.0 0.1 3 50 100 2 Bidirectional  +30kV/+30KV ~ SOT-323 HS CAN, CANFD
SESDonCAN1 26.2 24.0 0.1 3 50 100 2 Bidirectional  +23kV/+23KV  SOT-23 HSCAN, CANFD
= SZNUP3105 35.6 32.0 0.1 8 66 300 2 Bidirectional  +30kV/+30KV  SOT-23 24V System CAN
SZNUP3125 35.6 32.0 0.1 2 60 100 2 Bidirectional  +21kV/+21KV  SOT-323 24V System CAN
Syi:‘:ms SZNUP2115 262 240 01 3 50 100 2 Bidirectional  +30kV/+30kV  SOT-23 FlexRay
Ethernet ggggggggg 100 35 02 37 28 35 2 Bidirectional  +30KV/30KV Xg'g';'f'z\’;’ 2 175é?v?/5tttg%:2e|:t|ank
SV & STB SZNSP8814L 3.2 3.0 0.5 35 15 50 4 Unidirectional  +30kV/+30kV ~ WDFNW10 10/100Mb Ethernet, HDBase-T
Systems SZCM1213A-02SR 6.0 5.0 1.0 - - 1.2 2 Unidirectional  +12kV/+12kV ~ SOT-143 BroadR-Reach Ethernet
SZESD1L001 16.5 16.0 1.0 - - 05 4 Unidirectional  +8KkV/+15kV SC-88  STB OABR + 1Gb Ethernet

m!
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10/100/1000BASE-T1 Ethernet ESD Protection: New Product One Pager

Automotive Ethernet,

‘.
Bi-Directional ESD Protection Reference OPEN Alliance (FTZ Approved) éﬁf"

2.1 Arrangement of ESD Suppression Device within 100BASE-T1 MDI ik =

network 7 i L= :
H i 1 i
Feat U reS This measurement specification shall be used for an arrangement of ESD suppression device within the § _,.

. . 100BASE-T1 MDI interface network as given in Figure 2-1_
= High Trigger Voltage = 100V

Application Information

= Working Voltage 35V Max J_”“““‘"”’“" - T

= Low Capacitance: 3.5pF Devee  Block ]

« Low ESD clamping voltage e LT - =z
- 28V @ IPP = 3.7A, 8/20 uS | , SANNIE |

= Available in Std SOT-23 dual, or XDFN single with Wettable flanks il

B e n ef I tS %@::Fx:ﬁz%ropmmﬂ i o
(PHY or swiich) ! ™ e

- 100V trigger voltage eliminates differential signal distortion clamping during Comnc o Choke .

BCI(Bulk Current Injection) and other RF immunity tests & lEmew S End Product

= Low ESD clamping voltage protects CMC, RC network and PHY from damage Figure 2-1; Arrangement of ESD suppression device within the 100BASE-TT MOl interface

= Meets OPEN Alliance ESD suppression device parameters

2.2 Evaluation of Datasheet Parameters

The following parameters for ESD suppression device shall be ensured and documented in the datasheet.
I-V Curve Pinout & Packages
Parameter Target Value

A ! Working direction bi-directional
Operation voltage (Voema:) 224y
| @ ESD trigger voltage 2100V
ppl---—---
. i Ro - AV/AI PINY & » F" & PIN2 ESD robustness IEC [1] level 4
I
! XZDFHNW2 Minimum number of discharges > 1000
biow|--oo | CASE THBG
; : v Table 2-1: Target values for ESD suppression device
[
Viow Ve Vawm i -
\ PIM 1
- H PIN3 Ny Sl s
Min 25V Min 100V s SZESD990A SZESD2902
STYLE 28

Released! Released!

mr
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Protection Solutions for 10/100/1000BASE-T1 Ethernet: New Product One Pager
SZESD9901/9902

Automotive Ethernet,
X2DFNW?2 - Single

Tested and Approved for EMC compliance by FTZ Zwickau:
OPEN Alliance: IEEE 1000BASE-T1 EMC Test Specification
for ESD Suppression Devices

Bi-Directional ESD Protection

Features

= High Trigger Voltage = 100V

Working Voltage 25V

Low Capacitance: 2.3pF

High ESD Rating: > 30kV, ISO-10605

Rated Surge Current IPP = 2.2A, 8/20 uS

Available in Std SOT-23 dual, or X2DFNW?2 single with Wettable flanks

2.1 Arrangement of ESD Suppression Device within 100BASE-T1 MDI
network

This measurement specification shall be used for an arrangement of ESD suppression device within the
100BASE-T1 MDI interface network as given in Figure 2-1.

Benefits

= 100V trigger voltage eliminates differential signal distortion clamping during
BCI(Bulk Current Injection) and other RF immunity tests

= Low ESD clamping voltage protects CMC, RC network and PHY from damage
= Meets OPEN Alliance ESD suppression device parameters

L)
sEEE

&
B i 1o% ) =]

ESD suppression device

individual Low Pass Filter (optional)
100BASE-T1 Transceiver =
(PHY or switch) i ool
Mil, reverselil or RGMI
Common Mode Choke

ECU

Figure 2-1: Arrangement of ESD suppression device within the 100BASE-T1 MDI interface

. Test case 52
I _V Cu rve Pl nou t & PaC kag es 2.2 Evaluation of Datasheet Parameters St
orential
The following parameters for ESD suppression device shall be ensured and documented in the datasheet. s
| il
A Parameter Target Value
o
Working direction bi-directional -
| 1Y % Operation voltage (Voema:) 224V
|
w/ | Rom=AV/AI PINT © e © PINZ ESD trigger voltage 2100V
| X2DFNW2
CASE T11BG ESD robustness IEC [1] level 4
oo |- .-
I il v Minimum number of discharges > 1000
R el
—

Viow Ve Vewm

Min 25V

M:Soov ::j e

Public Information

Table 2-1: Target values for ESD suppression device

Samples: Available

RTM: In Preduction
© onsemi 2022
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Automotive ESD Protection Product Roadmap

IVN

4ch
Quad

Technology

2ch
Dual

1ch
Single

30

5-32V, 5-30pF
PKG: SOT-23, SC-70, SOD-323
Application: CAN/CAN-FD/

LIN/Flexray, OABR Ethernet

3.0V, 5pF
PKG: 4ch WDFNW10 (3.0x2.0mm)
Application: HDBase-T

+ 100V PKG
Migration
+ 1Gb Eth

3.3-16V, 0.5-2pF
PKG: UDFN10, SC-88
Application: USB/LVDS/
HDMI/APIX

3.3-6V, 0.5pF
PKG: WDFNW10
Application: SSTRX/SSRX, CC, SBU

24-32V, 6pF, +175C Tj
PKG : 2ch XDFNW3 (1x1mm) |1
Application: CAN/CAN-FD :

1

5-16V, 0.5-2pF
PKG: SOT-23, SC-70, SOT-723
Application: USB/LVDS
HDMI/APIX

16-24V, 0.5-1.0pF, ESD+STB+STG
PKG : WDFNW6-10 (<3.5x2.0mm)

3.3-24V, 0.3-2pF
PKG: SOD-323 to SOD-882
Application: USB/

RF Antennas

Application: USB D+/D-

1.0-24V, 0.3-2pF
PKG: X2DFNW?2 (1.0x0.6mm)
Application: D+/-, CC/SBU, VBUS

L]

Cy2021

High Vbr
Package Migrati

60
Data-

24V/27V, 50pF, +175C Tj
PKG : 1ch X2DFNW2 (1.0x0.6mm)
Application: Various I/0

100V, 2pF, +175C Tj
PKG : 2ch SOT-23 / 1ch X2DFNW2
t| Application: OABR + 1Gb Ethernet

Low CAP

24V/27V, 50pF, +175C Tj L
PKG : 2ch XDFNW3 (1.0x1.0mm)
Application: Various I/0

60V, 0.5pF, ESD+STB+STG
PKG: WDFNW®6 (2.2x2.0mm)
Application: USB-PD EPR

Low Vbr, Low IC:AP
|

10Gb/s+

Package Migration

Public Information

3.3V SCR, 0.2pF, +175C Tj
PKG: X2DFNW?2 (1.6x0.8mm)
Application: SSTRX/SSRX/GMSL

CY2022 !

-

© onsemi 2022

100V, 1pF, +175C Tj
’ PKG : 1ch X2DFNW2
Application: 1Gb Ethernet

D 2

75V, 5pF, +175C Tj
PKG: XDFNW3 (1.0x1.0mm)
Application: CAN-FD/CANXL

28V, 5pF, +175C Tj
PKG: X2DFNW6 (1.4x1.2mm) COL
Application: CAN-FD/CANXL

3.3V SCR, 0.2pF, +175C Tj
PKG: X2DFNW6 (1.6x1.2mm)
Application: SSTRX/SSRX

12V/16V bi-dir, 0.5pF, +175C Tj
PKG: X2DFNW?2 (1.0x0.6mm)
Application: CC/SBU

CY2023+
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- -
ESD Protection: Portfolio
[ ]
Vegr Min Ir Max Ipp Max | Ve Max () ?
IVN Protection ) Vrwm Max (V) (uA) = (A) (%) C Max (pF) Topology IEC61000 4-2 Package Applications IVN P r O t eCt I O n
(Contact/Air)
0.1 44

SZNUP 1105 8 1 Bidirectional +30kV/+30kV SOT-23 LIN/SW CAN
SZNUPH1128 28.0 26,5 3 70 1 Bidirectional +8kV/+15kV SOD-323 LIN/SW CAN - 175C Tj
SZNUP1128 28.0 26.5 0.1 3 70 15 1 Bidirectional +8kV/+15kV SOD-323 LIN/SW CAN
SZNUP 2128 28.0 26.5 0.1 3 70 15 2 Bidirectional +8kV/+15kV SOT323 HS CAN, CANFD - 175C Tj
SZNUP 2124+ 26.0 24.0 0.1 3 66 6 2 Bidirectional +15kV/£15kV WDFNW3 CANFD - 175Tj, Low Vc
SZNUP 2105 26.2 24.0 0.1 8 44 30 2 Bidirectional +30kV/+30kV SOT-23 HS CAN
SZNUP 2242 26.2 24.0 0.1 3 50 10 2 Bidirectional +30kV/+30kV SOT-323 HS CAN, CANFD
SESDonCAN1 26.2 24.0 0.1 3 50 10 2 Bidirectional +23kV/£23kV SOT-23 HS CAN, CANFD
SZNUP 3105 35.6 32.0 0.1 8 66 30 2 Bidirectional +30kV/+30kV SOT-23 24V System CAN
SZNUP 3125 35.6 32.0 0.1 2 60 10 2 Bidirectional +21kV/+21kV SOT-323 24V System CAN
SZNUP2115 26.2 24.0 0.1 3 50 10 2 Bidirectional +30kV/£30kV SOT-23 FlexRay
SZCM1213A-02SR 6.0 3.3 1 - - 1.2 2 Unidirectional +12kV/+15kV SOT-143 OABR Ethernet
% z;izgmggg;: 100.0 35.0 0.2 3.7 28 315 ; Bidirectional +30kV/+30kV XZSIDOFT’\ng OABR + 1G Ethernet

2 C) C # ESD
Ll Antenna Line/RF Protectior

SZESD8551 0.85 - - 0.30 1 Bidirectional +15kV/£15kV S0OD882 Low Clamping SCR
SZESD7551 0.55 - - 0.35 1 Bidirectional +25kV/£25kV S0D882 High ESD
SZESD7561 16A5 16A0 1.05 - - 0.55 1 Bidirectional +18KV/£18kV S0D882 Short to battery
SZESD7421 16.5/10.5 16/10 0.95 S S 0.60 1 Bidirectional £12kV/£15KV S0D882 Asymmetrical
SZESD7410 10.0 8.0 1.00 - - 1.00 1 Bidirectional +30kV/£30kV X2DFN High ESD
SZESD7424 27.0 24.0 1.05 - - 1.00 1 Bidirectional +30KV/£30kV UDFN2 High voltage/High ES D
SZESD9101 5.3 5.0 0.30 - - 0.50 1 Unidirectional +25kV/£25kV S0OD923 Lowest Clamping SCR
USB2.0, LVDS, HDMI, Ver Verwm ESD IEC61000 4-2
T | Pack: Applicati
APIX i [ L vx (uA) Vax (pF) - (Contact/ain High Speed Serial Protection
SZESD7004 Unidirectional +15kV/+15kV uDFN10 USB, LVDS, HDMI, APIX
SZESD8704 5.0 3.3 1.0 0.5 4 Unidirectional +30kV/+30kV uDFN10 USB, LVDS, HDMI.’ APIX
Lowest Clamping
SZESD7205 5.2 5.0 1.0 0.5 2 Unidirectional +20kV/+20kV SQOT-723 USB, LVDS, HDMI, APIX
SZESD7002 16.5 16.0 1.0 0.5 2 Unidirectional +8kV/+15kV SOT-323 USB, LVDS, HDMI, APIX
NIV1161 16.5 16.0 1.0 0.5 2 Unidirectional +8kV/£15kV WDFNW6 USB, LVDS, HDMI, APIXSTB
NIV1241 24.3 24.0 1.0 1.0 2 Unidirectional +8kV/+15kV WDFNW6 USB, LVDS, HDMI, APIXSTB
NIV2161 16.5 16.0 1.0 0.5 2 Unidirectional +8kV/£15kV WDFN10 USB, LVDS, HDMI STB+STG
SZE SDM3551 5.6 5.5 0.1 21.0 1 Unidirectional +30kV/+30kV X2DFNW?2 1ch VBUS ESD
% SZESDL2012+ 1.4 1.0 0.5 0.3 1 Bidirectional +15kV/+15kV X2DFNW?2 1ch Dataline ESD
VgRr VrwMm # ESD IEC61000 4-2
USB3.1 - Topology Package Applications -
Min(V) Max (V) Max (uA) Max (pF) _ (Contact/Air) USB Type_C Protectl O n
SZESD8704 4 Unidirectional +30kV/430kV UDFN10 TX/Rx +/-
Lowest Clamping
SZESD7104 55 5.0 0.1 0.5 4 Unidirectional +15kV/+15kV uDFN10 SBU, CC, D+/D-
SZESDM3551 5.6 5.5 0.1 21.0 1 Unidirectional +30kV/+30kV X2DFN 1ch VBUS ESD
% SZESDL2012+ 1.4 1.0 0.5 0.3 1 Bidirectional +15kV/+15kV X2DFNW?2 1ch Dataline ESD

mr
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Automotive Power Supply - Focus Areas

Battery SMPS Scalabillity Battery LDO
45V A5V 2nd Source available
- Standard, Low Ig and High PSSR
- Singles / Duals Trackers
- Buck, Boost Regulators and converters
- High Frequency 2MHz operation PMU - Current Sense LDO
- Low Ig Operation 45V Load Dump - T150C
- Synchronous / Non-Synchronous - Appflication " Ultra-Low 1. 2 Source avaiiabic)
- Ti150C Specirtic . '
: - Auto characterized « Wide VIN 38V (60V, 80V in Dev)
with 150 Tj « Specialty functions (PG, EN)
: « Ultra low Iq < 15uA
Post Regulation SMPS / PMU . Upto Tj150C
5.5V \ Wide Package Offerings y
- Synchronous High efficiency SOC PMIC f Post Regulation LDO
- Regulators High Currents and PMU _ LN T P
- Tj125C 5.5V mpﬁut voltage . Wide VIN (< 24V)
- Support latest wireless processors requirements . Specialty functions (PG, EN, SS)
« Ultra-low Iq, Low Noise, High PSRR
« Very Low VDO, Fast Transient
« UptoTj 150C

Wide Package Offerings

Programmability

Products meeting next generation size and efficiency requirements

© onsemi 2022 Onsemi

33 Public Information



Why Drop the Vregs?

VIN_ABS

OPN lout max VOUT_max Ig max Ignd Min Load Accuracy Dropout Enable/
(mA) V) (V) (MA) (MA) (MA) (%) (V) PowerGood

NCV8730 150 40 24 1.5 450 N/A 1 0.48 Y/Y
NCV317L 100 40 37 100* 105 2500 4** 1.5 N/N
NCV317M 500 40 37 100* 105 10000 4** 1.5 N/N
NCV317 1500 40 37 100* 105 10000 4** 1.5 N/N
NCV78M 500 35 15 3200 6000 N/A 4 2 N/N
NCV78L 100 40 24 4400 6500 N/A 5 1.7 N/N

*In addition to minimum load requirements

**\oltage reference accuracy

Power Savings

= Low self consumption with and without load: 5x — 20x reduction
« Fun math: Install base of TMU means savings of 100 to 400 kW!

= True ldle/Sleep implementation
* No minimum load requirement means new chipsets with ultra low power consumption can be used

= Single device covers all conversion needs, minimizing BOM
=  Wide Vin with low dropout allows usage for all rails from 3V to 24V+

= Enables use of modern MCUs, ADCs and sensors without risk of brownout
= High accuracy combined with exceptional load/line transient regulation provides stable output voltage

= Allow complex power supplies with sequencing and improved brownout protection with fewer components
= On-chip Enable and Power Good functions

3/20/2023
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Automotive Key Performance Evolution

High Temperature Low VDO & Iq High PSRR Wide-Vin + Low Iq

High PSRR, Low Noise
Improved Efficiency
Higher Operating
Junction Temperature

|

Energy
saving

* Slew rate control to meet
sensor power up sequence
specification

* PSRR > 85dB & low noise
interference with Ultra-low
noise < 10uVrms, reducing
the number of external
components

* Transistors specifically
designed for these higher
temperatures of operation

* Operating Tj = 150°C
*Tj =Ta + 25°C for high Pd

*Tj=Ta + Pd * Reja .

35 Public Information © onsemi 2022

* Providing lower voltage
dropout and tighter accuracy

* Quiescent Currents down to
500nA

* Reduce standby current in
system for always on
applications

Wide-Vin + Ultra-Low Iq

EZ],

Low Power

Consumption

*Ultra-Low Ig < 5uA to support
module quiescent current
requirements

A Wide Voltage input for
battery connected applications

onsemi



XEV LDO Options for OBC, DC-DC, Auxiliary

PRIMARY SIDE, POWER RAILS
Non-Isolated, LV to LV

12VDC Input VIN > 36V
Batt Power VOUT 12V - 20V
ey Protection Post Regulation
Power Non-Isolated [
Application Q Package(s)
VOUT 1.2V - 5V (HA)
Post Regulation q
Power Non-Isolated N © 10 s5AD) 700 60 sw0  OOC%BRAC
1.2 - 24,
Isolated, HV to HV NCV8730 N 40 150 LT 240 75 13 WDFNW-6, TSOP5
I;Z's;i? Post Regulation 3 3: 5
Power Non-Isolated NCV8734 Development 40 500 e 70 80 13 DFNW-8, SOIC8_EP
ADJ to 35
Wide Input, NG 30 100 ADJ 56 40 93 SOIC-8
VoUT 1oV ey — Wide-Output NCV/SCV2951 (150°C)
Post Regulation
Power Non-Isolated NCV51460 (Vref) 28 20 3.3 140 SOT23-3
SECONDARY SIDE, POST REGULATION POWER RAILS NCVBTIBNCVETIS 2 mam O 20% S5 4 WO
NCv8711 eV 18 100 12-17, 240 75 1.3 WDFNW-6, TSOP-5
Isolated, HV to LV AD] : :
Auxiliary SUT o 20 LI, BT NCV8170 5.5 150 1.2-36 0.8-36 45 0.5 XDFN4, SOT563-6
VOUT 12V - 20V ow , Hi
Isolated Post Regulation — Pe rformancge NCV8163 55 250 1.2-53 6.5 92 12 XDFN4, TSOP-5
=Ry FOWERNORSOlated NCV8164 (150°C) " 5.5 300 12-5 9 85 30  WDFNW6, TSOP-5

VOUT 1.8V - 5V
Post Regulation
Power Non-Isolated

* NOTE: Distribution Architecture, Isolated Auxiliary Power, may come from LV (12V), HV, or both batteries to supply Primary and/or Secondary sides

onsemi
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Wide & High Input Voltage LDO
_-“

NCV502 80mA 1.5 ~ 5.0 40uA 0.6~1.5 55dB TSOP-5
NCV551 150mA 12V 1.4 ~ 5.0 4uA 0.04 - TSOP-5
Fixed: 1.5 ~
5.0 190uA DFN10_3x3
NCV8535 500mA 12V ADJ: up to (max) 0.260 55dB DENW10.3x3
10V
NCV8711New 100mA 18V 12 ~17 ADJ 13uA 0.215 60dB TSOP-5, WDFN6_2x2
NCV8715 50mA 24V 1.2 ~ 5.0 3.4uA 0.26 60dB @ 100kHz SC70-5, XDFN6
NCV8716 80mA 24V 1.5 ~ 5.0 3.4uA 0.40 60dB @ 100kHz WDFNG6_2x2
NCV8718 300mA 24V 1.2 ~ 5.0 4uA 0.285 60dB WDFNG6_2x2
NCV2951 100mA 30V  3.3,5.0, ADJ 93uA 0.35 40dB SOIC-8, Micro-8
SCV2951 (Crade 0) 100mA 30V  3.3,5.0, ADJ 93uA 0.35 40dB SOIC-8
NCV873QNew 150mA 38V 18, 335 JS' 15, 1.5uA 0.290 75dB TSOP-5, WDFN6_2x2
Battery Connected

© onsemi 2022 Onsemi
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NCV59801 — 1A, Low Noise w/ Power Good & Soft Start

Value Proposition: 1A, Low VIN, 150C operating junction temperature with Power Good

The NCV59801 is 1A LDO Linear Voltage Regulator capable to operate at a junction temperature of 150°C. It is a very stable and accurate device
with low quiescent current consumption (typ. 30uA over the full temperature range), low dropout, low output noise and very good PSRR. The
regulator incorporates several protection features such as Thermal Shutdown, Controlled Output Voltage Slew Rate from 5 mV / us , Current
Limiting and also Power Good Output signal for easy MCU interfacing. It is available in a DFNW8 3x3x0.65 and WDFNW6 2x2x0.65 mm packages.

Unique Features Application Data

+ 1.6V to 5.5V operating input voltage  « Able to operate from a low voltage rail Ve

* PSRR: 80dB at 1 kHz * High input ripple rejection 22 uF NCV8189 sns :T 2.2 F
+ 150C operating junction temperature « Capable to operate at extended temps N Ccoamie O—{EN oo PG O o7 —— ceramic
 Slew rate times: 5/30/ 100 mV/usec <+ Sequencing & controlled overshoot DFLIQN

Other Features = = =

* Fixed Voltage Options Available: 0.6 Vto 5V

* Power Good signal for power sequencing -

» +1.5% Accuracy Over Full Load, Line @125C

« 200mV typ dropout @ 1A of output current

» 35uA quiescent current consumption

 Ultra-Low Noise: 10uVgys for fixed versions WDFNWE 2x2, 0.65P DFNWS 3x3, 0.656P
CASE 511DW CASE S50TAD

Market & Applications Ordering information

« Infotainment & Cluster

* Modular Platforms for Dashboard Displays

* Internet Connection Sharing (ICS) Gateway Server Applications
» General Purpose Automotive

mr
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Competitive Comparison

1A Standard

» What is the value of the
NCV598017?

Parameter / Feature gommon ;s NCV59801 NCV8187 NCV59800
Conditions
Min | Typ | Max Min | Typ | Max Min | Typ | Max Min | Typ | Max Min | Typ | Max Min | Typ | Max
Junction Temp. Range °C -40to0 150 -40to0 150 -40t0 125 -40to0 150 -40to 150 -40to0 125
Supply Voltage Max. Rating |Vin \Y 6 6 6 6.5 6.5 7
Operating Supply Voltage \ 1.6-5.5 1.5-5.5 2.2-55 1.5-6 1.7-6 2.2-6.5
Nominal Output Current mA 1000 1200 1000 1000 1000 1000
Output Voltage range Adjustable Vv 0.6-5 0.8-5 0.8-5 0.55-5.5 0.65-5 0.55-5.5
Output Voltage range Fixed \ 0.6-5 0.8-5 0.65-5 1.2-5.5
Output Voltage Accuracy |Fulltemp. range % 1 +1 2 +2 -2.5 | +4/-0.3| +2 -1.5 +1.5 -1.7 +1.7 -1.5 +1.5
Output Voltage Accuracy Room temp. % -0.7 +0,7 2 +2 -2.5 +2 -0.85 +0.85 -0.5 +0.5 -0.85 +0.85
Dropout @ 3.3Vout typ.lo = 1A mvV 300 150 | 220 500 195 | 310 315 195 | 310
Ground Current @ Oload MA 35 50 30 45 60 100 25 36 15 25 40 25 36
Output Current Limit mA 1300 | 1500 | 1700 1300 | 1750 1600 1220 | 1500 | 1830 1040 1650 1220 | 1500 | 1830
Disable Current Ven=0 uA 0.1 3.5 0.1 5 0.2 2 0.1 1.55 0.01 3 0.1 1.55
PSRR f = 1kHz dB 85 75 63 53 60 53
f = 100kHz dB 60 38 45 38
f = IMHz dB 40 27 30 30 30
Noise 10Hz to 100kHz “V;m 10 15 15x Vout 53 30 23
Bypass Capacitor No No Yes No No No
Enable Yes Yes Yes Yes Yes Yes
Features Power Good Yes Yes No Yes No Yes
Output Voltage Yes No Yes No No No
Slew Rate
Cout Range WF 2.2 47 10 4.7 100 0.47 1 220 1 200 0.47 1 220
Package(s) WDFNW6 2x2
DFNW8 3x3 DFNW8 3x3 DFN8 3x3 VSONS8 3x3 VSONS8 3x3 SONS8 3x3
(P2P shaded) DPAK-5 TO-252 (5)

39
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Next generation of onsemi 1A
Linear Regulators

High accuracy over full temp
range

Low Vout fixed and adjustable
options available

High PSRR and low noise

Features include enable (EN),
power good (PG), and output
voltage slew rate

Available in WDFN6_2x2 and
DFNW8_3x3 that is a direct
drop-in, P2P, to TI's TPS746-
Q1 with improved performance!
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NCV8711 — 18V, 100mA, 1uA Iq LDO with Power Good

Value Proposition: Wide-Input Voltage, Low Iq, Low Dropout

The NCV8711 is a next generation CMOS LDO regulator designed for up to 18V input voltage and 100mA output current. Designed to meet the
requirements for industrial wide-input voltage circuits. The NCV8711 device provides ultra-low quiescent current of only TuA up to 125°C, which
makes this device ideal solution for battery powered application. Output voltage can be set from 1.2 to 17V. The device also offer excellent
load/line transient regulation and output Power Good function to reset MCU. This device is available in TSOP-5 and WDFNG6_2x2 packages.

Application Data (DFN-6)

« 2.7V t0 18V input voltage « Can support multi-cell battery application
« Ultra-Low Iq : 1uA typ - Extend battery life / save power Enable pin. y *“‘* NG
* Built-in Soft Start Circuit - Can suppress inrush current to protect IC  current ~100nA i L wide input range
- Power Good function (Ver B) - Can reset MCU to avoid malfunction R S O vy [ e
1 [ [vour)
Other Features T o~ o i
- Fixed & Adjustable Voltage Options Available: 1.2V to 17V o i j_DL =%
« +1% Accuracy @ Tj: -40°C ~ +85°C l—< e
« 215mV typical dropout @ 100mA of output current, 3.3Vout e
. . . ", e TIT;;FCM [} y {Pe
» Short Circuit Protection, Thermal Shutdown Protection c«vsg Power Good
» Stable with 1TuF ceramic capacitor > function for
MCU reset
Market & Applications Ordering & Package Information
« LED Lighting 5065 e + Samples: Now
« Body Control Modules I A e T 2 e islwore  + Release to Production: Now
 Infotainment and Telematics e R == L0 N Wt
 Audio and CAN Power Supply WDFNW6 (2*2)

e General Purpose Automotive

onsemi
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NCV8718 Wide Input Voltage, 300 mA Adjustable LDO with Enable

Value Proposition: 24V Wide VIN Operating at 300mA

The NCV8718 is 300mA LDO Linear Voltage Regulator. It is a very stable and accurate device with ultra-low quiescent current
consumption (typ. 4pA) and a wide input voltage range (up to 24 V). The regulator incorporates several protection features such as
Thermal Shutdown and Current Limiting. Available in WDFN6 2x2 mm package.

Unique Features Typical Application diagram

. Operating VIN: 2.5V to 24V - Wide VIN supports 12V rails
.Vout: ADJ, 1.2V, 1.8V, 3.3V, 5.0V - Supports ADJ & Fixed Vouts oo Voge 00 O °
- PSRR: 60dB @ 1kHz - Good input ripple rejection n Vour
. Ultra-low Quiescent Current @ 4pA - Ideal for always-on, Stdby mode O IN ouT —O
- WDFN6 2x2 mm Package - Improved thermal resistance NCVB718
—1_ 1uF c _1 1uF
Cn—”"— — )
Ceramic O_gN GND NC |— ouT Ceramic
Others Features
. +2% Accuracy Over Line and Temperature Enable pin. Disable ﬂ
I:loi;e 36uVrrxs " urrent ~100nA - ore
« SOA Limiting for High Vin / High lout — Static / Dynamic Low Iq ofarou;?_ = =
. Soft-start to Reduce Inrush Current and Overshoots I‘(*);g\ across full output
Market & Applications «Ordering & Package information
* Infotainment & Cluster, Wireless Charging « Samples Available: Now ourtn /~/—1d
* Modular Platforms for Dashboard Displays - Datasheet Available: Now @ MYSURPX  NG/AD. L] | ono | ne
- Internet Connection Sharing (ICS) Gateway Server Applications + Release to Production CASE 511BR oo [3] L _} o en
» General Purpose Automotive « ADJustable: Now —
- Fixed Voltage Options: Now ™

Ssemi
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NCV8730 - 38V, 150mA, 1uA Ig LDO with Power Good

The NCV8730 is a next generation CMOS LDO regulator designed for up to 38V input voltage and 150mA output current. Designed to meet the
requirements for industrial wide-input voltage circuits. The NCV8730 device provides ultra-low quiescent current of only 1TuA, which makes this
device ideal solution for applications that are always on. Output voltage can be set from 1.2 to 24V. The device also offer excellent load/line
transient regulation and output Power Good function to reset MCU. This device is available in TSOP-5 and WDFN-6 packages.

Application Data (WDFNW-6)

« 2.7V to 38V input voltage « Support Automotive transients
* Ultra-Low Iq : 1pA typ - Ideal for always on applications Enable pin. 1= T
; utdown v v "
« Built-in Soft Start Circuit « Can suppress inrush current to protect IC  current ~100na b L Wide input range
- Power Good function (Ver B) « Can reset MCU to avoid malfunction L S[a o e p—
1 [ Tvoury
Other Features T A o i
- Fixed & Adjustable Voltage Options Available: 1.2V to 24V o i ] R
.« +1/2% Accuracy @ Tj: -40 to +125C l—< m
¢ 290mV typical dropout @ 150mA of output current, 3.3Vout Lo
. . . ! e TIT;;:::M [} y {Pe
» Short Circuit Protection, Thermal Shutdown Protection c«vsg Power Good
 Stable with 1TuF ceramic capacitor —> function for
MCU reset
Market & Applications Ordering & Package Information
» Wireless Chargering T50P-5 + Samples: Now
+ Telecommunication and Networking System *=; *F2* ik o iflie  +  Release to Production: Now
« Infotainment and Cluster e ER m m T At
« General Purpose Automotive WDFNW-6 (2*2)

onsemi
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SCV2951: LDO Regulator, 100 mA, Low Dropout

Value Proposition: 100mA, Wide VIN and Vout, +/-0.5% Accuracy

SCV2951 a low dropout (LDO) linear voltage regulator that is specifically designed to maintain proper regulation with an extremely low
input-to-output voltage differential. It features a very low quiescent bias current of 75 pA and is capable of supplying output currents in
excess of 100 mA. Internal current and thermal limiting protection is provided. The maximum input voltage rating is 30V. The 'A' suffix is
for an initial output voltage tolerance +/-0.5%. Itis available in a SOIC-8 package.

Application Data

e Low Vin to Vout volt differential - 50mV @ 100pA & 380mV @ 100mA Va
» Low Quiescent Bias Current of 75 pA 0
» 5.0 Vor ADJ +/- 0.5% allows use as a Regulator or Reference 00k |g
o Extremely Tight Line and Load Regulation = | . PIN CONNECTIONS
e Requires Only a 1.0 uF Output Capacitor for Stability Output '
e Internal Current and Thermal Limiting 128030V OU‘W'II _T_I'"P“‘
e Error(bar) Output Signals an Out of Regulation Condition Shudown |3 , Sense| 2 EFeedback
e Output programmable from 1.25V to 29 V e P Shutdown[ 3 EVoTap
» Maximum input voltage rating is 30V GND (2 _T_]E"—O,W
« AEC-Q100 Qualified and PPAP Capable; —40°C to +150°C Ambient ——
op View

Operating Temperature Range

Market & Applications Ordering information

* Infotainment & Cluster, Wireless Charging . Samples Available: Now
* Modular Platforms for Dashboard Displays . Datasheet Available: Now
* Internet Connection Sharing (ICS) Gateway Server Applications . Release to Production

» General Purpose Automotive « SCV2951ACDR2G SOIC-8

mr
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NCV8730 - 38V, 150mA, 1uA Ig LDO with Power Good

The NCV8730 is a next generation CMOS LDO regulator designed for up to 38V input voltage and 150mA output current. Designed to meet the
requirements for industrial wide-input voltage circuits. The NCV8730 device provides ultra-low quiescent current of only 1TuA, which makes this
device ideal solution for applications that are always on. Output voltage can be set from 1.2 to 24V. The device also offer excellent load/line
transient regulation and output Power Good function to reset MCU. This device is available in TSOP-5 and WDFN-6 packages.

Application Data (WDFNW-6)

« 2.7V to 38V input voltage « Support Automotive transients
* Ultra-Low Iq : 1pA typ - Ideal for always on applications Enable pin. 1= T
; utdown v v "
« Built-in Soft Start Circuit « Can suppress inrush current to protect IC  current ~100na b L Wide input range
- Power Good function (Ver B) « Can reset MCU to avoid malfunction L S[a o e p—
1 [ Tvoury
Other Features T A o i
- Fixed & Adjustable Voltage Options Available: 1.2V to 24V o i ] R
.« +1/2% Accuracy @ Tj: -40 to +125C l—< m
¢ 290mV typical dropout @ 150mA of output current, 3.3Vout Lo
. . . ! e TIT;;:::M [} y {Pe
» Short Circuit Protection, Thermal Shutdown Protection c«vsg Power Good
 Stable with 1TuF ceramic capacitor —> function for
MCU reset
Market & Applications Ordering & Package Information
» Wireless Chargering T50P-5 + Samples: Now
+ Telecommunication and Networking System *=; *F2* ik o iflie  +  Release to Production: Now
« Infotainment and Cluster e ER m m T At
« General Purpose Automotive WDFNW-6 (2*2)

onsemi
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OpAmps

Public Information
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Strong and growing portfolio of products that provide low power, high performance solutions for all power supply

Automotive Applications

and sensor signal conditioning needs for Automotive markets.

46

General Purpose Low Power
. Amplifiers . Amplifiers

Active Safety and Semi-Autonomous Driving

ADAS - Exterior, E-Mirror,
Park Assist

Power Supplies
Electronic Power Steering

Body & Convenience

Climate Control

Instrument Clusters

Power Supplies

Steering Wheel Sensors
Electric-Chromic Mirrors

Seat Positioning, Heating & Cooling
Door/Mirror/Window Control

Precision

. Amplifiers

Public Information

Current Sense
Amplifiers

© onsemi 2022

VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAY
« It's still an Analog World !

. Comparators

Powertrain

Engine Control (Gas/ Diesel) Fuel Injection Control

Throttle Control Position Sensing
Ignition Control HEV/PHEV/EV
Sensor Interface Electric Pump & Fan
Power Supplies Control

Audio & Infotainment

Navigation Systems
Power Supplies

LED lighting

Interior: Door, Dome, RGB Accent,
Puddle

Exterior: CHMSLs, RCLs, Accent
Advanced Front Lighting & Motor Control

onsemi
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Supply Current

Precision Op Amp ( 1mV or lower Offset Voltage)

6 Families of Precision Amplifiers

also OPA180, OPA2180 & OPA4180

= f“St g NCS(V)2023x(  /DuallQuad)
€iease 36V, 950uV, 3MHz, 595uA, RRO,

NCS(V)2191x ( ) |
™ \ 36V, 25uV, 2MHz, 570uA, RRO, CMOS family
Competition for Tl

OPA333 & OPA2333 CMOS family
NCS(V)2180x ( ) Performance

NCS(V)20166 (
Just < 5V, 550uV, 10MHz, 1250uA, RRIO,

Competition for TI OPA188, OPA2188 & OPA4188 Released _= CMOS family

)

Space Saving Package

« Single, Dual and Quad

« Small packages ( SOT23, SC-
70, SOIC 8, SOIC 14)

Performance Balance

47

5.5V, 10uV, 1.5MHz, 130uA, RRIO, .
CNIOS farmily I|:OW :Spfltjt Offset Voltages
* Low Dri .
NCS(V)x333 | ) » Wide offering of GBWP OPA Good Price to
5.5V, 10uV, 350KHz, 50uA, RRIO, g
CMQOS family
NCS(V)2187x ( )
5.5V, 45uVC,,1\3/|5(§)§ ':Z’ ?OUA’ RRIO, Competition for TI OPA330,
amily OPA2330 & OPA4330
*AEC Qualified products are available for
Blue Indicates Released Automotive applications , NCV prefix
Gain Bandwidth Product

Public Information © onsemi 2022
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Sampling: NCS(V)20231/2. In Dev: NCS20234

Value Proposition

http://www.onsemi.com/NCS20232

The NCS20231/2/4 family of op amps feature a wide supply range of 2.7 V to 36 V with an input offset voltage as low as £0.95 mV max @ 25°C . These op amps are
available in single, dual, and quad channel configurations. Automotive qualified options are available under the NCV prefix. Automotive grade 0 versions have an extended
operating temperature range from -40 °C to 150 °C. All other versions are specified over the operating temperature range from -40 °C to 125 °C.

Unique Features Typical Application diagram
» Offset Voltage: £0.95 mV max (25°C) VDD
+ Offset Drift: £2 pV/°C max . v
» Supply Voltage Range: 2.7 Vto 36 V VDD wo L voo —[—
» Unity Gain Bandwidth: 3 MHz A prosm—
+ CMRR: VSS to (VDD-1.35)V - ) T e
0 'V:‘ = —l— _‘
Others Features T + - _
* NCV Prefix for Automotive and Other Applications Requiring Unique Site and = L
Control Change Requirements; AEC-Q100 Qualified and PPAP Capable Bridge Circuit Amplification
» These devices are Pb-free, Halogen free/BFR free and are RoHS compliant
 Available in Single, Dual, and Quad Packages Packages/ Pin Outs
Temperature Channels Package Device Part Number g 2] ven o [] voo
|Indust:al and Comrlnercial | - | Vf%}DL, ouT “:T‘ z ¥ 2] IN-
Market & Applications T o
+ Telecom Equipment b St oS o — “ 1;| ’5%
- Power Supply Designs . el g WeT
* Diesel Injection Control TSSOP-14 | NCS20234DBR2G =L — [ e R :%’ S%g’:a
* Automotive AT‘:’OT;’:’:;‘:Z"""’G”":‘ﬂgle TSOP-5 NCV20231SN2T1G s Tesor
« Motor ContrOI SC-88 NCV20231SQ3T2G
SOT-553 NCV20231
Dual S0IC-8 NCV20232DR2G
Quad SOIC-14 NCV20234DR2G
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http://www.onsemi.com/PowerSolutions/product.do?id=NCS2250
http://www.onsemi.com/NCS20232

NCS(V)21871/2/4

Value Proposition

This family of single, dual and quad zero-drift amplifiers provide excellent precision. This is achieved with continuous calibration of the input offset voltage over time and
temperature.

Unique Features

Gain-Bandwidth Product: 270 to 350 kHz

Low Supply Current/ Channel: 17 pA (typ., at 3.3V)
Low Offset Voltage: 45 uV max

Low Offset Drift: 0.4 uV/°C max

Wide Supply Range: 1.8V t0 5.5V

Wide Temperature Range: —40°C to +125°C

AEC- Q100 Qualified are available

Benefits

Offset error is inherent to all amplifiers. This error tends to increase with time and
temperature. Op amps amplify both the signal and the error. Among the various
architectures employed to lower the offset, Zero-Drift is one such, which provides
exceptionally low offset and drift, resulting in high accuracy sensor measurements
and amplification, especially when the input of the op amp is a small signal.

Market & Applications

49

Thermal Management Circuits » Automotive
Transducer Applications * Telecom
Current Sensing in Motor Control, Lighting * Industrial
etc. « Computing
Power Supplies * Medical

Battery Powered/ Portable Applications
Electronic Scales, Wheatstone Bridges
Instrumentation in Medical and Industrial

Public Information

Typical Application diagram

VDD

http://www.onsemi.com/NCS21871

Figure 18. Bridge Circuit Amplification

Packages/ Pin Outs

a‘#@’“ 2 ‘:ﬁ
1
S0TZE-5 BCTO-5
EM SUFFIX BQ SUFFD
CASE 4B3 CASE 2194
UDFNE MEOP-8
MU SUFFIX Dl SUFRR
CASE S1TAW CASE Bea OF
| :
B8 BOIC-14
O BUFF D SUFFLC
CASE TS CASE TS514
ECPS
FCT BUFFIX

CASE ST1BE

© onsemi 2022

ouT [H] 5] voo

IN+ EJ |—E| IN-

50T23-3| TBOP-5

Dwal Channed Configuration

HCEZ187Z, NCW21ET2

ouT1 [1]

-1 E—:
lE
vag [£]

UDFME* | Micred | SOIC-8

*Thes mpossd pad of the UDFNE paciage

can be fioated or conneched to VES.

(7] oure
EE -2
"zl 1] ez

Single Channel Configumtion
WCSI1ET1, HCWZ18T1

I+ [T] %] voo
VS5 E}D—L
- 2} (] out

BCT0-5 | BC-85-0/ 80T-503-0

& @|m
(2]
voo | (B2 (31 | me

ECPT (Top View)

‘Guad Channel Configuntion

HCSET, HCWZ1ETS

(8] voo out 1 [4] [14] ouT 4
M- 1 E:[—EH)J I_/_,--:‘-E IN-4
N+ 1 [F He" It R R
voD [£] [11] wss
N+ 2 ETHR et I L
IN-2 E :—-"'"’I I_("“"xt;El IN-3
ouTz [T] (8] ouT3

BOKC-14
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NCS21801/2/3/4

Value Proposition

The NCS21801/3, NCS21802, and NCS21804 are precision op amps featuring low input offset voltage and low offset drift over time and temperature. The NCS2180x is
available in single, dual, and quad channel configurations. All versions are specified for operation from -40°C to +125°C. NCV prefix parts are automotive grade 1 qualified. The

single channel option is also available with an enable (/shutdown) pin which powers down the part to a low power state and the output is in high impedance. The part is powered
on and functional when this pin is pulled high.

Unique Features

+ Gain-Bandwidth: 1.5 MHz
* Quiescent Current: 75 typ, 130 max

over temp

 Input Offset Voltage: 10 pV max @ 25 ¢

°C

+ Offset Drift Over Temperature: 5

Benefits
* Enable Pin

+ Rail-to-Rail Input and Output
* NCV Prefix for Automotive and Other Applications Requiring Unique Site and
Control Change Requirements; AEC-Q100 Qualified and PPAP Capable

Market & Applications

* Thermal Management Circuits

» Transducer Applications * Telecom
» Current Sensing in Motor Control, Lighting * Industrial

etc. « Computing
* Power Supplies * Medical

» Battery Powered/ Portable Applications
» Electronic Scales, Wheatstone Bridges
* Instrumentation in Medical and Industrial

50

nVv/°C

Supply Range: 1.8 t0 5.5 (-40 to
125C)

CMRR: 110 dB min over temp
PSRR: 110 dB min over temp
Integrated EMI Filters

* Automotive

Public Information

Typical Application diagram

Packages/ Pin Outs

ouT E E VDD
Vss [Z]
IN+ E I| IN-

VoD

Microconiroller

.

Ry )
+ V.
— ¢ e |—
™ conrol
N 1 1

IN+ [T]
VSS [2]

IN- [3]

Vss E

ouT 1 1] 18] voD
IN- 1 E (7] out2
IN+ 1 Eglg ;[:E IN-2

E]IN+2
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[5]voD IN+ [1] [6]vDD
VSS E:}:l>~|\ 5]EN

[4]ouT IN- [3] [4]ouT
ouT 1 (1] 14 ouT 4

IN-1 [2] 73] IN- 4

IN+ 1 E 12) IN+ 4

VDD E E VSS

IN+2 [5] [10] IN+ 3

IN-2 [6] (9] IN-3
ouT 2 E E ouT 3
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Precision Portfolio

# of VS Min | VS Max VOS Max GBW Typ SR Typ Temperature
SR (vips) | Range () | "°@%° BPe
- =

Micro8™

1/2/14 1.8 5.5 0.021 0.05 0.27/0.35 0.1 -40 to 125 SOIC-8

SoIC-14
SC-70-5
0.017 SOT-23-5

1/2/4 1.8 5.5 0.021 0.01/0.03  0.27/0.35 0.1 -40 to 125 A
0.028 UDFN-8
SOIC-14

TSOP-5, SC705,

1/2/14 1.8 5.5 0.017 0.045 0.35 0.1 -40 to 125 ﬂDFNS. Micro8, SOIC-

SOT-23-5, Micro8™

1/2/14 4 36 0.475 0.025 2 1.6 -40 to 125 SOIC-8, SOIC14,
TSSOP14

1 3 5.5 1.2 1.05 10 0.5 -40 to 125 SOT-23-5

SC-70-5
SOT-23-5
NOSyARINTP/CIZam 1/2/4 1.8 Sk 0.95 0.01 1.5 0.7 -40 to 125 ICJ/IiEt):Ir:cl)\IB;M
TSSOP-14
SC-70-5
SOT-23-5
SOT553-5
NCS2023x1/2/4 1/214 2.7 36 0.475 1.50 3 2.7 -40 to 150 SoIC-8
UDFN-8
SoIC-14
TSSOP-14

5 onsemi
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https://www.onsemi.com/PowerSolutions/product.do?id=NCS2325
https://www.onsemi.com/PowerSolutions/product.do?id=NCS2333
http://www.onsemi.com/NCS21871
https://www.onsemi.com/PowerSolutions/product.do?id=NCS21911
http://www.onsemi.com/NCS20166
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Supply Current

Low Power Op Amp ( Less than 1mA current consumption)

6 Families of Low Power Amplifiers

NCS(V)27x ( )
36V & 16V Low Power CMOS family
3 MHz, 550 pA, RRO

Competition for Tl
TLC271, TLC272 &
TLC274

NCS(V)2007x ( ) NCS(V)2003x ( )
36V Low Power CMOS family 5.5V Low Power , High Slew Rate
3 MHz, 480 pA, RRO 7 MHz, 230 yA, RRO

Competition for Tl
OPA171, OPA2171 &
OPA4171

NCS(V)2006x ( )
5.5V Low Power CMOS family OPA2314. OPA4314
3 MHz, 130 pA, RRIO &TLV314, TLV2314 &

NCS(V)2008x ( ) TLV4314
5.5V Low Power CMOS family
1.2 MHz, 50 pA, RRIO

Competition for TI| OPA314,

52

Performance
NCS(V)2009x ( ) m .
5.5V Low Power CMOS family Ogglrgetggf/‘\fzoglg'& * Low Current Consumption
S 201 RO Y - Low Voltage Options
*AEC Qualified products are available for ’ Re_“' to Ral_l
Automotive applications , NCV prefix » Wide offering of GBWP OPA
Blue Indicates Released
>
Gain Bandwidth Product

Public Information © onsemi 2022

Space Saving Package

« Single, Dual and Quad

« Small packages ( SOT23, SC-
70, SOIC 8, SOIC 14)

Good Price to
Performance Balance

» Migration Path for next
generation designs

onsemi



Available Now: NCS(V)20071, NCS(V)20072 and NCS(V)20074

| Value Proposition

The NCS2007x series operational amplifiers provide rail-to-rail output operation, 3 MHz bandwidth, and are available in single, dual, and quad configurations. Rail-to-Rail
operation enables the user to make optimal use of the entire supply voltage range while taking advantage of 3 MHz bandwidth. The NCS2007x can operate on supply
voltages as low as 2.7 V over the temperature range of -40°C to 125°C. At a 2.7 V supply, the high bandwidth provides a slew rate of 2.8 V/us while only consuming 405 A
of quiescent current per channel. The wide supply range allows the NCS2007x to run on supply voltages as high as 36 V, making it ideal for a broad range of applications.
Since this is a CMOS device, high input impedance and low bias currents make it ideal for interfacing to a wide variety of signal sensors. The NCS2007x devices are
available in a variety of compact packages. Automotive qualified options are availablg under the NCV prefix. No output phase reversal.

Unique Features

* Wide Supply Range: 2.7 Vto 36 V
» Rail-To-Rail Output

+ Wide Bandwidth: 3 MHz typical

* Low Supply Current: 405 yA 2.7V

Benefits

e Wide supply range suitable for a wide

variety of applications
e Wide output range

e Compatible with high speed signals 3

MHz
Market & Applications

» Sensor Signal Conditioning
» Current Sensing

» Air Conditioning Systems

* Filter Circuits

* Unity Gain Buffer

* White Goods

53

Low Input Bias Current: 5 pA typical
High Slew Rate: 2.8 V/us typical
NCV parts for Automotive

Low current consumption
High input impedance
Meets automotive standards

Public Information

Typical Applications / Pin Outs

Motor Current Sense

Single Channel Configuration
NCS20071, NCV20071

Current Shunt Monitor
Sensor Conditioning
Automotive

Industrial

ouT II Zl VDD
HA
w 5] o

nnnnnnn

Packages

&

S0T-553
CASE 463B

&

1

Microg™
CASE 846A

TSOP-5
CASE 483

TS50P-8
CASE 94858

© onsemi 2022

S0IC-8
CASET™

1
TS30P-14
CASE 943G

[-1[~1[=]

N+ | 1 5 | VDD
vss | 2 :::I>L
In-| 3 4 | out

50T553-5

ON Part
Number Phase

NES20074" | Launched
NES20072" | Launched
NES20074| Launched

SOIC14 NB
CASETHA
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Available Now: NCS(V)20081,2 & 4

Value Proposition

The NCS20081/2/4 is a family of single, dual and quad Operational Amplifiers (Op Amps) with 1.2 MHz of Gain—Bandwidth Product (GBWP) and draws only 42 uA of
Quiescent current. The NCS2008x has Input Offset Voltage of 4 mV and operates from 1.8 V to 5.5 V supply voltage over a wide temperature range (-40°C to +125°C). The
Rail-to—Rail In/Out operation allows the use of the entire supply voltage range while taking advantage of the 1.2 MHz GBWP. Thus, this family offers superior performance

over many industry standard

parts. These devices are AEC-Q100 qualified which is denoted by the NCV prefix. NCS2008x’s low current consumption and low supply voltage performance in space
saving packages, makes them ideal for sensor signal conditioning and low voltage cuffrent sensing applications in Automotive, Consumer and Industrial markets.

Unique Features

* Wide Bandwidth: 1.2 MHz

* Low Supply Current/ Channel: 42 pA
typ (VS =1.8V)

* Low Input Offset Voltage: 4 mV max

Others Features

» Wide Temperature Range: -40°C to
+125°C

* NCV Prefix for Automotive and Other
Applications Requiring Unique Site
and Control Change Requirements;
AEC-Q100 Qualified and PPAP

Market & Applications
Automotive

+ Battery Powered/ Portable

« Sensor Signal Conditioning

* Low Voltage Current Sensing

+ Filter Circuits

* Unity Gain Buffer

54

Wide Supply Range: 1.8 Vto 5.5V
Available in Single, Dual, and Quad
Packages

Capable

These Devices are Pb—Free, Halogen
Free/BFR Free and are RoHS
Compliant

Unity Gain Stable

Rail-to—Rail Input and Output

Public Information

Typical Application diagram

+V

e

Packages/ Pin Outs

R

&
..

Single Channel Configuration

NCS20081, NCV20081

IN-

our| 1 E VDD IN+ lz‘ 5 | voD Vss :'
EZ A . ;Dtj =
INs | 3 4 IN- a | our IN-| 3

Wy

NCS2008x
au

5] voo

4| IN+

S0T23-5 (TSOP-5) SC70-5, SOT23-5 (TSOP-5) UDFNE 1.6 1.6
SNz Pinoat 503, SN3 Pinout

Dual Channel Configuration
NCS20082, NC\fzuoez

outt [1] 3] voo
N1 E:I;' (7] oure
et [2] ,%:‘ N2

Vss E ] IN+ 2
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Quadruple Channel Configural

NCS20084, NCV20084

tion

our1 [1]
IN- 1 E:|>J
1 3] i]:

voo [&]

[14] out 4
i3] -«
[12] N+ 2
[11] vss

1] N+ 2
[9] -3

-2 [5]
IN-2 ED‘ "q
ourz [7}

[s] outa

M

ON Part
Number Phase

NES20082 | Launched
_Launched

_Launched
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In Development: NCS(V)20161/2/4, 8MHz, RRIO Operational Amplifier

Value Proposition

The NCS20161/2/4 is a family of single, dual and quad Operational Amplifiers (Op Amps) featuring 8 MHz Gain-Bandwidth Product (GBWP) while
consuming a low 800uA of quiescent current. The NCS2016x has an Input Offset Voltage of 2.0 mV and operates from 1.8 V to 5.5 V supply voltage.
They also feature full rail-to-rail input and output.

Unique Features

» High Bandwidth: 8 MHz
* Input Offset Voltage: 2.0 mV
* Supply Voltage: 1.8 Vto 5.5V

Benefits

» The Bandwidth supports fast data

acquisition systems.
* The low offset voltage improves precision
over general purpose devices.

» The supply voltage allows use from
standard 5V supplies and from low 1.8V
to conserve energy.

Specifications:

CMRR : Typically 103dB
PSRR: Typically 103dB
Slew Rate: 6.5V/us

Noise 10kHz: 10nV/rtHz
Quiescent Current: 800 uA

Market & Applications

55

Sensor Signal Conditioning

Active Filter Circuits high-Impedance Buffer
High-Impedance Buffers

Automotive Q1 Qualification

Solenoid applications

)

Industry Standard Pin Outs

ouT1 E
IN-1 E
IN+ 1 E

Vss E

our | 1 5 | vDD
e | 3 4 iIN-

vDD

<]l

7 | ouT2

E IN-2
E IN+ 2

out1 [1]
IN-1 [2]
s 1 [3]
vop [4]
N+ 2 [5]
IN-2 [6]

out2 [7]

=

<]

[14] ouT 4
[13] IN- 4
[12] N+ 4
[11] vss

[10] N+ 3

>y <

(o] -3

E ouT3

Public Information

Applications

GRD

Unity Gain Buffer Stage for ADC Sampling and signal
conditioning.

NCYV Prefix for Automotive and Other Applications Requiring Unique Site and
Control Change Requirements; AEC-Q100 Qualified and PPAP Capable

onsemi
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Supply Current

56

Current Sense Amplifiers (Integrated Resistors)

5 Families of Current Sense

Amplifiers

Improved Direct Drop-in for Tl
INA180, INA2180 & INA4180

NCS(V)21673/ /5 (G= 20, 50, 100, 200)

40V CM, 500uV, 1%, 300uA, RRIO
TI INA210, Uni-directional CMOS Family

INA211, INA213, NCS(V)21671 (G= 20, )
& INA214 40V CM, 25uV, 0.3%, 80uA, RRIO
Bi-directional CMOS Family

Direct Drop-in for

NCS(V)21x (G= )
26V CM, 35uV, 1%, 40uA, RRIO
Bi-directional CMOS Family

*AEC Qualified products are available for
Automotive applications , NCV prefix

Blue Indicates Released

NCS(V)7041 (G= 10, 20, 50, 100)
80V CM, 300uV, 0.3%, 2.3mA, RRIO
Bi-directional CMOS Family

NCS(V)703x (G= 10, 20, 50, 100)
80V CM, 300uV, 0.3%, 2.3mA, RRIO
Uni-directional CMOS Family

Performance
* Low Input Offset Voltages

* Multiple Gain Options
* Wide Common-Mode Range

Common Mode Voltage

Public Information © onsemi 2022

Space Saving Packages

Good Price to
Performance Balance

.(
L
"_!
(53
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Precision Amplifiers and Current Sense Amplifiers

Precision Amplifiers Current Sense Amplifiers

57

* Very low input offset voltage (10uV) Low input offset voltage (35uV)

Precision, matched resistors must be used to Integrates gain resistors, minimizing V55 and *
set the gain in order to minimize V55 and gain error
gain error

*

Larger PCB footprint after adding external Smaller PCB footprint (e.g. SC70-6)
resistors

Gain can be adjusted with external resistors  Gain is usually fixed

onsemi
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In Development: NCS(V)21673/4 ( Multiple Channels)

Value Proposition

The NCS21673/4 are precision current sense amplifiers featuring low input offset voltage and low offset drift over time and temperature. With gains of 20, 50, 100 and

200V/V, these devices can measure voltage across shunts at common mode voltages from -0.1V to 40V. They operate from 2.7V to 5.5V and are available in space saving
packages.

Unique Features Typical Application diagram Packages/ Pin Outs
* Wide common mode input range: -0.1 V to 40 V +e
. . NCYV Prefix for Automotive and Other
Supply voltage range: 2.7 V10 5.5V Applications Requiring Unique Site and NCs(v)21674 NCS21673
* Low offset voltage: +100 pVv Control Change Requirements;
e Low off.set drift: #1 pVv/°C max éicgélagoo Qualified and PPAP ‘N”—___L out [1 (5] Vs
* Low gain error: £1 % max P -)J . - GND [2
* Low current consumption: 300 yA max per channel 3feme j> ° N+ [3 7] IN-
Benefits b g — % Wy Single Channel
» High bandwidth of 350 kHz and slew rate which allows for fast detection in the @ NCS21674
changes of current - ouT1 [ 7] v
« When current is sensed in multiple points in a system, a multichannel solution N1 30;”
offers space and cost savings g N+ 1 3 | ig IN-2
« Wide common mode ranges independent of the supply voltage is helpful to Flhane & GND [4 [5] N2
measure not only fast transients but also be used for both high side and low side T o Dual Crannel
current sensing. processa
= L
Market & Applications =
Thermal Management Circuits « Automotive = - F
« Transducer Applications « Telecom i
+ Current Sensing in Motor Control, Lighting « Industrial . I
etc. . Computing i - Gt
» Power Supplies « Medical : -

» Battery Powered/ Portable Applications
» Electronic Scales, Wheatstone Bridges
* Instrumentation in Medical and Industrial

58 Public Information © onsemi 2022 Onse' I “




In Development: NCS(V)21671 (Integrated Filtering)

Value Proposition

The NCS21671 are a series of voltage output current sense amplifiers offered in gains of 25, 50, 100, and 200 V/V. These parts can measure voltage across shunts at
common mode voltages from —-0.1 V to 40 V, independent of supply voltage. The low offset of the zero—drift architecture enables current sensing with maximum drops
across the shunt as low as 10 mV full-scale. These devices can operate from a single +1.7 V to +5.5 V power supply, drawing a maximum of 40 pA of supply current.

Unique Features Benefits Typical Application diagram

+ Wide Common Mode Input Range: - 0.1 Vto 40  * Anenable function is sy -~ sy

\V; provided to reduce | | &L Bl o

» Supply Voltage Range: 1.7 Vto 5.5V current drain through the Nes21671

» Low Offset Voltage: £25 pV max input pins and power .N]_/\/y\,_

» Low Offset Drift: 0.5 pVv/°C supply pins to negligible : s

* Low Gain Error: +0.3% max levels. oy —

I Reference

Others Features = . 2 P
+ CMRR (DC): 114 \l

« Bandwidth: 20, 30, 40 kHz
« Slew Rate: Typ 0.4 V/us

. Ga?n Options: 25, 50, 100, and 200 V/V Packages/ Pin Outs
* Quiescent Current: 50 HA max Industrial and Cor
+ Optional Input Filtering: Add External Capacitor to Set Cutoff Frequency R i B e B B e
* Enable SCT06. | —jop NCS2TETISQI00T2G

Ve Ve [RcolsibNwse e 0 ) our  NCdenotesno
Market & Applications Mico10 [ N DM oot o ) B belet
+ High-Side Current Sensing + Power Management Avtomotive & @ e T N % % iN cgﬁggg/g(;?wnzgaegéo
» Low-Side Current Sensing - Battery Charging and Discharging S e e ==
+ Difference Amplifier + Automotive SCT06 o NGV Ien SaToG ReF [7] 5] our
» Telecom Ve Ve [NCvlsioMsioe oo [2] BES

Mieold | —jog NCVale7IDMIOORzG ve [3] 4] e
200 NCV21671DM200R2G SC70-6 Package

onsemi
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In Development: NCS(V)7041. - Bidirectional

Value Proposition

The NCS(V)7041 is a high voltage, high resolution, bidirectional current sense amplifier. It features gain options of 14/20/50/100 V/V, with a max. +0.3% gain error over -40 °C
to 125 °C . The NCS(V)704x can perform bi- or unidirectional current measurements across a sense resistor with excellent common-mode rejection from -5 V to 80 V. The wide
Common-Mode Range which includes ground provides for better transient response.

Unique Features

Common-Mode Range: -5Vto 80V -

-14 to 85 V survivable

Offset Voltage: 300 pV (Max.) .

Offset Drift: 3 uv/°C
Gain Error: £0.3% (Max.)

Market & Applications

* Telecom Equipment

* Power Supply Designs
* Diesel Injection Control
* Automotive

* Motor Control

* Solenoid applications

60

Supply: 45Vto55V
CMRR (DC): 90 dB
Bandwidth: 100 kHz
Slew Rate: 1 V/us
Quiescent Current: 3 mA

Packages/ Pin Outs

-IN [1] Nes70ax [8] +IN
GND [2] 7] Ve
Al [3] 6] Vs
A2 [4] 5] ouT

MICRO-8
SOIC-8

*NCV Prefix for Automotive and Other Applications
Requiring Unique Site and Control Change
Requirements; AEC-Q100 Qualified and PPAP

Capable

Benefits

The EMI filtering
on the supply rails
and the inputs
eliminates the
noise before it
enters the signal
chain

Public Information © onsemi 2022

+IN

-IN

Al and A2 pins also allow
gains to be adjusted
between fixed gain options

Al and A2 pins allow an intermediate
filtering network. A single or dual pole filter
can be created to eliminate noise from the

output gain stage, increasing the overall
accuracy of the current measurements

Al A2

NCS704x

L

EMI Filter

Vs
EMI Filter
100 kQ

Vrer
AN

200 kQ 200 kQ

ouT

VRrer GND

The Vref pin allows the output
signal to be ground, Vs
referenced for bi-directionality

onsemi



NCS210R/211R/213R/214R

Value Proposition

www.onsemi.com/NCS210

The NCS21x and NCV21x are voltage output current shunt monitors that can measure voltage across shunts at common-mode voltages from —-0.3 V to 26 V, independent
of supply voltage. Four fixed gains are available: 50 V/V, 100 V/V, 200 V/V 500V/V. The low offset of the zero—drift architecture enables current sensing with maximum drops

across the shunt as low as 10 mV full-scale

Unique Features Benefits

+ Wide Common—-Mode Input Range: 0.3V to 26 + The wide Common-Mode
V Range which includes

» Supply Voltage Range: 2.2 Vto 26 V ground provides for

* Low Offset Voltage: £35 pV max better transient response

* Low Offset Drift: 0.5 pVv/°C at the inputs.

Low Gain Error: 0.2% typ., 1% max
oadd ablllty up to 30V
Otlhers Feature

CMRR (DC): >100 dB, (AC): >90 dB up to 20kHz
+ Bandwidth: 90 kHz
* Slew Rate: 1 V/us
» Gain Options: 50 V/V, 100 V/V, 200 V/V and 500 V/V
* Quiescent Current: 80 pA max

Market & Applications

. TeIecom_Equipment + Power Management
» Automotive + Battery Charging and Discharging
« Sensors

61 Public Information
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Typical Application dlagram

Supply
o

Load

Packages/ Pin Outs

L CI'.INI-EL'-_WNS

RE "‘ :l-:.-u
NS ﬁj
ol

REF| & 7oeeor s |-

aUTfn° 1 3% e

© onsemi 2022

R1
R3
IN- - Output
ouT O
I+ b2 Reference
R4

9 Volt
, oltage

7
REF

GND
—

Vs
+2.2V t0 426 V |:|_|
001|.1F =

01|.1F -

Product Gain R3-R4 R1-R2 . .

NCS210 500 = KQ ma * *NCV Prefix for Automotive

NCV210 200 5kQ 1MQ and Other Applications

NCS211 500 2kQ 1MQ - - ,

NCSo13 = 26 k0 e Requiring Unique Site and

NCV213 50 20 kQ 1MQ Control Change

mg%]j :l‘gg :g Eg j: "t:g Requirements; AEC-Q100
: Qualified and PPAP

Capable

onsemi
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>

Supply Current

62

Comparators

4 Families of Comparators

Space Saving Packages

1.8V to 5.5V, 50ns, 150uA, RRIO

0.85V t0 6.0V, 0.7us, 10uA, RRIO,
Hysteresis

1.65V to 2.75V, 550ps, 7.5UA,
Headset Detection

Performance ,

_ Good Price to
* Low Voltage Operation Performance Balance
* Low Power Operation

2.7V 10 16V, 0.7us, 470nA,
RRIO

*AEC Qualified products are available for
Automotive applications , NCV prefix

Blue Indicates Released

Common Mode Voltage

onsemi
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Released: NCS2200 & NCS2202 Low Volitage, Low Power Comparator

Value Proposition

The NCS220x series is a sub—One-volt, low power comparator family. These devices consume only 10 uA of supply current. They
are guaranteed to operate at a low voltage of 0.85 V which allows them to be used in systems that require less than 1.0 V and are
fully operational up to 6.0 V

Unique Features

Specifications:

Market & Applications

63

Benefits

Rail-to-Rail Input/Output Performance
No Phase Inversion with Overdriven

Maximizes input and output voltage
swing.

Input Signals. * Ensures output doesn’t change state if
Complementary Push-Pull Output input is overdriven.

Open Drain Output » Can source or sink current.

Internal Hysteresis * Pull-up allows mixed voltages.

» Prevents noise or small signal change
from switching the output.

Industry Standard Pin Outs

Power Supply: 0.85t0 6.0V
Propagation Delay: 0.7 uS
Output Fall Time: 20 nS
Output Rise Time: 16 nS
Power-up Time: 35 uS
Quiescent Current: 10 uA

23

SC-70 5@

1

<

1

Handheld Electronics: Smart Phones, Tablets,

Electronic Meters. uDFN

Security and Alarm Systems.
Industrial Sensors.
Portable Medical.

NCV Prefix for Automotive and Other Applications
Requiring Unique Site and Control Change
Requirements; AEC-Q100 Qualified and PPAP
Capable

Public Information

Applications
+5V
Vee
100 kQ
IN (+) ©
Qutput R pullup
IN(-)©
100 kQ 0 +3 V Logic Output
VEe
NCS(V)2202 Logic Level Unity
45V Logic Input Translator
Vee
IN (+) o ]
Output I_ Cx —o0 Vg
IN(-) o =
R, (T 27Rey
VEe
N CS(V)ZZOO Schmitt Trigger Oscillator R,

ON Part Number Phase
NES2200/&INCV22000 L aunched =
NESEzEENevEEM .rcves O SEM|
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Gate Drivers
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High Voltage IGBT Gate Drivers

High side &

Non-Isolated Internally Isolated

Low side
0 NCD5700/02 NCD57200,01 NCD57000/01 NCD57080/84/85/90 NCD57252
(@] . .
o NCD5701/03(A/B/C) Single channel Single channel Dual channel
0 SO16 & SO8 St S016 wide body S08 narrow & wide body S016 wide body
(®) : .
5 P2P with IR/IFX & ST P2P w/ Tl & IFX P2P w/ T, IFX, Analog P2P w/ T, SiLabs
\ \ W
G ( HVAC ( h N\
& - IPMs UPS PTC Heaters
= Motor Control Solar Inverter BSG Inverter
ch UPS White Goods Motor control OBC
- Motor Control 2.Switch PTC Heater EV Chargers Traction Inverter
<t 1-Switch PTC Heater
\ \ A / /
4 . N N
) High Drive Current High Drive Current High Drive Current
= Full Features: DESAT, . Full Features: DESAT, Clamp, UVLO, Vee, STO
5 Clamp, UVLO, TSD, Vee -y Aol Dl Isolation Certification: UL/VDE/IEC
I
\_ - .

onsemi
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Gate Drivers OPN Selection Guide

Specs/Features - Target Appllcatlon's
Automotive Industrial/Consumer
No. of Differential | DESAT Miller Split HV DC- Motor
channels Isolation Input w/ FLT Clamp VEE output | Traction PTC OBC DC IH UPS | Solar | Control | HVAC
NCDV)5700/2 1 V \Y V Vv vV Vv
NCD(V)5701/3A 1 Vv Vv Vv Vv Vv Vv Vv Vv Vv
NCD(V)5701/3B 1 Vv Vv Y Vv Y Vv Vv Vv Vv
NCD(V)5701/3C 1 Y% % Y% v v v v v %
NCD(V)57000/1 1 % Y% Y% % % v v % v
NCD(V)57080A 1 % \ \ \Y \% Y% \ Y%
NCD(V)57080B 1 Vv Vv Vv Vv Vv Vv Vv Vv
NCD(V)57080C 1 V V V V vV V vV V
NCD(V)57090A 1 V V \Y Vv Vv Vv
NCD(V)57090B 1 \ V V Vv Vv Vv
NCD(V)57090C 1 Vv Vv Vv Vv Vv Vv
NCD(V)57084 1 % % \% \
NCD(V)57085 1 Y CS w/FLT Vv Y
NCD(V)57252 2 Vv v Vv Vv Vv
NCD(V)57200/1 2 \Y V V V V

66
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Non-lsolated 1-Channel Gated Drivers

OPN Versions Key Feature(s) Package Type Samples Release Date = Datasheet App Note Demo Board
NCD(V)5701 High Current IGBT Gate Driver SOIC 16-Narrow Body Production Released onsemi.com Released Available
NCD(V)5701 A/B/C IGBT 8-pin driver, narrow body SOIC 8-pin Narrow Body Production Released onsemi.com Released Available
NCD(V)5702 5700 with open-drain (vs. active low) FAULT output  SOIC 16-Narrow Body Production Released onsemi.com Released Available
NCD(V)5703 A/B/C 5701 with open-drain (vs. active low) FAULT output  SOIC 8-pin Narrow Body Production Released onsemi.com Released Available
NCD(V)5703 D 5703C with Enable SOIC 8-pin Narrow Body Production Released onsemi.com Released Available

NCD(V)5705B 5703B with Lower UVLO SOIC 8-pin Narrow Body Production Released onsemi.com Released Available
NCV5706B IGBT 8V/7V UVLO SOIC 8-pin Narrow Body Production Released onsemi.com Released Available
NC(V)5707 A/B/C IGBT 8V/7V UVLO SOIC 8-pin Narrow Body Production Released onsemi.com Released Available

EN [1]o [16] cLamP
VIN [ 2] 15] VEEA
VREF [3] 14] VEE VIN = LT CLAMP VIN n;:c: ::n VEE VIN =g 2, GND VIN ¢ L5 GND
FIT [4] 3] GND VREF o 5 GND VREF o =0 GND VREF o o VoL VREF o LD EN
GNDA [5] [12] voL FIT o 5 Vo FIT :-j': :E:- Vo FIT o L% VOH FIT o LS, VOH
NC [&] [11] VOH DESAT o - vee DESAT o= 5 vee DESAT o 5 e DESAT - vee
Voo
“S:E % % Ceent NCD(V)5701 / NCD(V)5703 NCD(V)5701 / NCD(V)5703 NCD(V)5701/NCD(V)5703/NCD(V)5707 NCD(V)5703
A: Active Miller Clamp B: Negative Output Voltage C: Separate Vg, /Vy Outputs D: With Enable Pin

NCD(V)5700 / NCD(V)5702 / NCD(V)5706

m!
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NCD(V)5700/02 — Full Featured

Features

High current (4 A/6 A src/snk) at Miller Plateau Voltage
Wide (VCC-VEE) range operation with negative voltage
capability

FLT indicator for micro

DESAT detect with programmable delay

Miller clamp with high sink current

Regulated VREF for external use

Tight UVLO for IGBT safety

Market & Applications

Inverters, Motor Drive, UPS, Automotive Power Supplies, PTC

I-DaE:kag es/Options

SOIC-16 Narrow, Full protection features

Public Information © onsemi 2022

VREF
EN_ ] AN CLAMP
E@E s ()
WCC

[VREF -LD‘O —{ VEE |
(7 }— E EEN

o

i+
[GnoA] kL E:I-‘\—EGZI
[nc] VOH |

TSD
[nec ] VEL VCC |
‘j'El [_ESAT DESAT
VREF  DESAT [+ -
:I: % VCC Ivcn:
1 EN von K
voL m:ﬁ
CLAMP
%Z}K VIN GND -
VEE L I‘JEE

-
,
_H_
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NCD(V)5701/03 — Reduced Feature in SOIC-8

i
4

- T
| |

NCD5701A

VREF DESAT

VvCC

\'4e]
CLAMP
VIN GND

FLT

VIN [T ]
VREF [_|
AT 1
DESAT [ |

> -
|
IVCC
wyAICS
1L
| 11 cLame
] GND
[ [Jvo
1] vee

Key Features +Options Targeted Applications

Welding, Low-end UPS/Solar, Automotive power supplies

NCD(V)5701A  SO-8
NCD(V)5703A
NCD(V)5701B  SO-8
NCD(V)5703B
NCD(V)5701C  SO-8
NCD(V)5703C
MCD(V)5703D SO-8

69

<

NCD5701B
_,_— VREF DESAT >
I vee ivcc
= \e} A%
%kg— VIN GND
VEE l IVEE
i | IS
VIN O VEE
VREF [ | [ ] GND
FLT | VO
DESAT | VCC

VREF+FLT+DESAT+ CLAMP

VREF+FLT+DESAT+ VEE

VREF+FLT+DESAT+ VOH/VOL

VREF+FLT+DESAT+VEE + Enable

NCD5701C
_,__ VREF DESAT > <
I vce {vcc
— VOH
) voL m_‘l\/.}
%Z}K— VIN GND <3
ol | 3T
VIN O GND
VREF [ [ JvoL
T 1] ] voH
DESAT | VCC

Welding, Low-end UPS/Solar, Automotive power supplies

Public Information

PTC Heater (Enable pin for shut-off) — Sampling Q4’21
© onsemi 2022

Welding, Low-end UPS/Solar, Automotive power supplies
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Isolated 1-Channel Gated Drivers

OPN Key Feature(s) Package Type UVLO (V) Tep (ns) Samples RTM Status Demo Board
IGBT Gate Drivers
NCD(V)57000 Full Featured Single-Channel IGBT Driver SOIC-16 Wide 12.2t012.8 60 Available Released Available
NCD(V)57001 NCD57000 with Single Output SOIC-16 Wide 12.2t012.8 60 Available Released Available
NCD(V)57080 A/B/C/D/E/F Single Channel IGBT Driver (Wide Body) SOIC-8 Wide 11.5t0 12.5 60 Available Released Available
NCD(V)57090 A/B/C/D/E/F Single Channel IGBT Driver (Narrow Body) SOIC-8 Narrow 11.5t012.5 60 Available Released Available
NCD(V)57084 Single Channel IGBT Driver (Narrow Body) SOIC 8 Narrow 11.5t012.5 60 Available Released Available
NCD(V)57085 Single Channel IGBT Driver (Narrow Body) SOIC 8 Narrow 11.5t012.5 Available Released Available
MOSFET Gate Drivers
NCP(V)51152AA/BA Single-Channel MOS Driver, Split Output SOIC-8 Narrow 5.7 or 8.2 36 ns Available Q3-2023 Available
NCP(V)51152AB/BB Single-Channel MOS Driver, True Vcc UVLO SOIC-8 Narrow 5.7 or 8.2 36 ns Available Q3-2023 Available
NCP(V)51153AA/BA Single-Channel MOS Driver, Split Output SOIC-8 Wide 5.7 or8.2 36 ns Q2-2023 Q3(Q4)-2023 Available
NCP(V)51153AB/BB Single-Channel MOS Driver, True Vcc UVLO SOIC-8 Wide 5.70r8.2 36 ns Q2-2023 Q3(Q4)-2023 Available
NCP(V)51752Ax/Bx Single-Channel MOS Driver, Negative Bias SOIC-8 Narrow 5.7 or 8.2 36 ns Available Q3-2023 Available

SiC Gate Driversa

NCP(V)51152CA/DA Single-Channel MOS Driver, Split Output SOIC-8 Narrow 12 or 17 36 ns Available Q3-2023 Available
NCP(V)51152CB/DB Single-Channel MOS Driver, True Vcc UVLO SOIC-8 Narrow 12 or 17 36 ns Available Q3-2023 Available
NCP(V)51153DA Single-Channel MOS Driver, Split Output SOIC-8 Wide 17 36 ns Q2-2023 Q3(Q4)-2023 Available
NCP(V)51153DB Single-Channel MOS Driver, True Vcc UVLO SOIC-8 Wide 17 36 ns Q2-2023 Q3(Q4)-2023 Available
NCP(V)51752Cx/Dx Single-Channel MOS Driver, Negative Bias SOIC-8 Narrow 12 or 17 36 ns Available Q3-2023 Available
' 1 8 1 8 1 8
vOD Dlzo :?:I Ve Vpp1 |:|2= :_:‘: GND2 Vpp1 |:r2:o :;:1 VEEe Vpp1 |:|2:C :?n GND2
N D2: 7 o IN+ oo - CLAMP IN+ o3 o GND2 IN+ o OUTL
== 3| (6, o IN- o LS ouT IN- o L ouT IN- o L2, OUTH
VEE2A 1] O 11 GND1 4 5 4 5 4 5 4 5
DESAT ] 1 vDD1 GND 05 =<VA GND1 = = Vb2 GND1 e = Vo2 GND1 o= O Vopz
o oo = — E NCD(V)57084 Active Miller Clamp Negative Output Supply Separate V, /Vyy Outputs
e — Alternate Pinouts
ouTL o] 1 IN- 1 8
CLAMP [T—] O IN+ VDD o Ve Vpp1 1 CLAMP Voo1 B4 O = COUTL Voo B © =0 Vo2
YRR L 11 GND1A N C :L HO N+ =3 OUT E = — 1 OUTH N+ = 3 ouT
NCD(V)57000/01 T oo L5 Cs IN- = -V IN- o £ Vooe IN- T CLAMP
*NCD(V)57000 only GND o o Ve GND1 EE= =1 GND2 GND1 B £ GND2 GND1EE T GND2
Active Miller Clam Separate V,, /Voy Outputs Active Miller Clam
NCD(V)57085 ot/ VoH

onsemi
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NCD(V)57080A/B/C 8-pin Narrow Body Isolated Gate Driver

Features

« High current (4.0 A/6.0 A src/snk) at Miller Plateau Voltage
» Galvanic Isolation up to 3.75 kV

« CMTI > 100kV/us @ 1500V

» Typical 60ns propagation delays

« Miller clamp, Negative gate voltage, Split output options

« Tight UVLO for IGBT safety

Market & Applications

Solar Inverters, Motor Drive, UPS
EV Chargers, Automotive Power Supplies

Packages/Options
SOIC-8 Narrow Body

VCCI T 1O 1 ] GMND2
IN+ [T 1] CLAMP
IN- [T MNCDS70B0A —T7 ouT

GND1 [T — 1 ] WCC2

VeCL 1 O — 1] VEE2
IN+ 1T 1 ] GND2
N- T MCDS70B0E — ouT

GND1 T 1] vee2

WCC1 [ i 1 ] GMND2
IN+ [ ] OUTL

MCDST080C
IN- [ — ] OUTH
GND1 [ — ] ez
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NCD(V)57090 8-pin Wide Body Isolated Gate Driver

Features

« High current (4.0 A/6.0 A src/snk) at Miller Plateau Voltage

« Galvanic Isolation up to 5 kV

« CMTI > 100kV/us @ 1500V

« Typical 60ns propagation delays

« Miller clamp, Negative gate voltage,
Split output options

« Tight UVLO for IGBT safety

Market & Applications

Solar Inverters, Motor Drives, UPS
Automotive power supplies, EV Chargers

Packages/Options

SOIC-8 Wide Body

72

vooi T i 1] GND2 vool O i) 17 weez wobl O
W+ O] T cLwE N (T O eNpz N+ O
NCD57090A
IN- I ] ouT IN- (T NCD570308 1] aut IN- T
GNDL 1T 11 voo? GNDL £ 11 vob2 Glol CT
vool (T3 0 O cuwer vool (T30 T OUTL yop1 [T
N+ ] NCD57090D D our N+ (T NCD57090E T OuTH M+ [T
IN- [T Covonz w0 — 1] voo2 N O
Gl O o T o | 11 GhDp2  GNDL T

NCD570380C

T GNDZ
.
1] OUTH
11 voD2
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NCD57030F

[ vooz
D owr

O came
[ Gh02
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NCD(V)57084/57085 8-pin Narrow Body Isolated Gate Driver

Features

High current (4.0 A/6.0 A src/snk) at
Miller Plateau Voltage

Galvanic Isolation up to 2.5 kV
CMTI > 100kV/us @ 1500V

Typical 60ns propagation delays
DESAT/CS with FLT

Tight UVLO for IGBT safety

Market & Applications

HVAC, IH, Motor Drives, UPS
EV chargers, Automotive Power Supplies

Packages/Options

SOIC-8 Narrow Body

73

(o0 ] , V]
VLot i uvLO2
| | |
M|
[N |—%— | |
i fJiD:t:-_ STO v;/_
i % i
i { HO ]
|
Logic : Logic [
: Va <
| I[}ESAT—GHG(;
i . +——{ DESAT |
| =
| Voesar-tir 3
zas i
. ST,
E;}r HJEE} L]
- I
|
VDD [T O — T 1V, vbD (I O [ T 1 Vg
IN [T T HO IN T T 1 HO
NCD57084 . NCD57085
FLT 1T 1] DESAT FLT T 11 CS
GND [T T Vs GND [T_] 11 Vs
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Isolated 2-Channel Gated Drivers

OPN Key Feature(s) Package Type UVLO (V) Tep (NS) Samples RTM Status Demo Board
IGBT Gate Drivers
NCD(V)57200 Half-Bridge with deadtime & interlocks SOIC-8 Narrow 11.0to 12.0 90 ns Available Production Available
NCD(V)57201 Half-Bridge with two independent inputs SOIC-8 Narrow 11.0to 12.0 90 ns Available Production Available
NCD(V)57252 Two-Channel Output IGBT Driver SOIC-16 Wide 11.5t012.5 60 ns Available Production Available
NCD(V)57255 Two-Channel Output IGBT Driver SOIC-16 Narrow 11.5to0 12.5 60 ns Available Production Available
MOSFET Gate Drivers
NCP51561A/B Two-Channel Output MOS Driver SOIC-16 Wide 5.7 0r8.2 36 ns Available Production Available
NCV51561A/B Two-Channel Output MOS Driver SOIC-16 Wide 5.7 or 8.2 36 ns Available Production Available
NCP(V)51563A/B  Two-Channel MOS Driver with high creepage SOIC-14 Wide 5.7 0r8.2 36 ns Available Q1-2023 Available
NCP51562A/B Two-Channel Output MOS Driver SOIC-16NB/LGA13 5.7 0r8.2 36 ns Q1-2024 Q4-2024 Q1-2024
NCP51560AB/BB  Two-Channel Output MOS Driver pin#7 NC SOIC-16 Wide 5.7 or 8.2 38 ns Available Production Available
SiC Gate Drivers
NCP51561C/D  Two-Channel Output SiC Driver SOIC-16 Wide 13 or 17 36 ns Available Production Available
NCV51561C/D  Two-Channel Output SiC Driver SOIC-16 Wide 13 or 17 36 ns Available Production Available
NCP(V)51563C/D Two-Channel SiC Driver with high creepage SOIC-14 Wide 13 or 17 36 ns Available Production Available
NCP51560CB/DB  Two-Channel Output MOS Driver pin#7 NC SOIC-16 Wide 13 or 17 38 ns On Demand On Demand Available
*TpD (ns, Out-H TVP @ 25C)
INA [T] O [T Vooa wa ] 0 1 Voo Length x Width wa o 10 Voon
INB [T [T]0UTA N8 [T [T OUTA 10.3 x 7.5 mm 9.9 x 6.0 mm INB [T [T OUTA
V GNDA . . V ‘ GNDA
—— —0 Voor (] [C10GNDA VIORM (Max Working Insulation Voltage) oot (13 -
GND [T [ TINC GND [T GND [T [(INC
DIS [T [~TINC oIS (] 1200 Vpk 1200 Vpk oIS [T N
T 01 [T Voos oT [T T Voos VIOTM (Max Allowable Over Voltage) OT [ (=10 Voos
ANB ouTB ANB ‘ ouTB
(0 - 1] ANB [T 1) OUTB 8400 Vpk 4200 Vpk = —
Voor [T [T GNDB Vioor [T [T GNDB Voo (1] [—1] GNDB
Creepage & Clearance
SOIC 16 Wide SOIC 14 Wide 8 mm 4 mm SOIC 16 Narrow

74
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NCD(V)57200/01/02 Half Bridge Gate Driver

Features

* High current +/- 2 Apk

P2P w/ IR2101,

IRS2301S,
* DC bus operation up to +800V IRS2001

* Immunity to negative Vg stress

« 3.3V/5V/15V logic input

« 100kV/us CMTI

« Asymmetric UVLO protection for both channels
« Vcc/VB up to 25V

« Qutput in phase with input signals Interlock

Dead
time

Input Filter
Time

' i NCD(V)57200 Y
Applied Topologies (V) es

300ns

20ns

o . NCD(V)57201 | No,
Bi — Directional Boost Independent

e LLC Channels

No

20ns

« Full & Half Bridges NCD(V)W57202
Packages/Options

Yes

1000ns

600ns ON &
400ns OFF

« SOIC-8 Narrow Body or die sale for the IPM version

75 Public Information
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NCD(V)57252 Dual Channel Isolated Gate Driver

INA [T
Features —

Market & Applications o5 ]

i)
OBC, EV Chargers, Solar Inverters, Motor %
Drives, UPS, Automotive power supplies, =

Packages/Options R [T

SOIC-16 Wide Body

76

O

HHHBHHE b

VDDA
OUTA
GNDA
NC

NC

vDDB
ouTB
GNDB

High current (4.0 A/6.0 A src/snk) at Miller Plateau Voltage ZCN;' E
Galvanic Isolation up to 5 kV D'SAB; E

P2P w/ TI, NC [T
CMTI > 100kV/us @ 1500V SiLabs veel o

Typical 60ns propagation delays
Tight UVLO for IGBT safety

3.3V, 5V, and 15V Logic inputs

¥

-

Configurable for Dual Low-side, Dual high-side or Half- o []

UVLOA

D,

Deadtime

Interlock

Q.
Reinforced Isolation

-

UVLOB
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NCD(V)57255 Dual Channel Isolated Gate Driver

INA T ] O 11 VDDA
e ] 1 oums
. VCCl [T [ T1 GNDA

° +/- 4.

High current, +/- 4.0 Apk src/snk P2P w/ ADI, msf:i E i :2

« Galvanic Isolation up to 3 kV Tl, SiLabs — 1 voDs
NC [T 11 OuUTB
« CMTI 100kV/us @ 1500V vea — enpe

« Typical 60ns propagation delays
« Tight UVLO for IGBT safety
« 3.3V, 5V, and 15V Logic inputs

UVLOA

]

) T

C
=
r

« Configurable for Dual Low-side, Dual high-side or Half-

Market & Applications — % B =N

OBC,EV chargers, Automotive power supplies

Motor Drives, UPS E@—g% T {vooe ]
C
i = OUTB |
Packages/Options w1 p=D;

SOIC-16 Narrow Body

Reinforced Isolation

bl
C
>
(@}
o
o
o}
QL
@
o
Q
=
o
o

zZ z zZ

orlo O

]

N
N\ /
9

@“3

B
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Digital Isolators
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Common Isolation Technigues and Main Issues

Optical -> Optical transmission (fiber optics), optical coupling (optocoupler)
« LED degradation over time/temperature '

. i Ligntpath___ P out Emitter Chip Detector Chip
+ Slow (<25Mbit/s) sop e T | o
* Not economical for high-channel count T Ingag

Insulating film or dielectric Leadframe

* Thin insulation barrier (on-chip)

R_.'-_'Em
* Insulating materials susceptible to VINGE— e jﬂ{: rove {5 VOUT
damage from EOS/ESD (on-chip) =
; . . Isolation
« Higher power consumption (off-chip) Barrier

« EMI/EMC challenges

. . Resistors
» Magnetic interference w ( SO
« EMI susceptibility Trenmier eceer ' 7 1

Isolation Coil

Dic]ectricI
 Thin insulation barrier I R i

R i L Magnetic Field - H

“onsemi
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Comparison of Isolation Techniques

Attribute Opto-Coupler On-chip Magnetic On-chip Capacitive Digi-Max™
Off-chip Capacitive

Isolation Materials

Signal Coupling

Performance Across Temp & Time
Life Expectancy

Speed

Distance Through Insulation (DTI)
Meets EN60950 >0.4mm DTI

Common Mode Transient Immunity

(CMTI)
EMI Susceptibility
=Me Radiation

Junction Temperature

Standards

Modulation Method for Internal
Signal Xfer

AEC Qualified Portfolio

80

Epoxy/Silicone gel
Optical (LED +diode)
Varies
~10 Yrs
Slow
> 400 pm

Yes
~25 kV/us

Non-issue — too slow
Non-issue (light transmission)
Up to 125°C

UL1577
IEC60747-5-5

No modulation required

Limited

Polyimide
Magnetic field
Consistent
~20Yrs
Fast
~20 pm

No
> 100 kV/us

Design techniques
Design techniques
Wide range (150 °C)

UL1577
VDEO0884-11

On-Off Keying

Yes

Public Information © onsemi 2022

SiO, or equivalent
Electric field
Consistent
~ 20 Years
Fast
~20 pm

No
> 100 kV/us

Signal level dependent
Design techniques
Wide range (150 °C)

UL1577
VDEO0884-11

On-Off Keying

Yes

Ceramic Substrate/ Epoxy

Electric field
Consistent
~20 Years

Fast
> 500 pm

Yes
> 100 kV/us

Signal level dependent
Design techniques
Wide range (150 °C)

UL1577
VDEO0884-11

On-Off Keying

Yes

onsemi



NCIVIxXX

@

@
@
@

Description:

Full Duplex Communications
Low Power Consumption
150 KV/us Minimum Common Mode Rejections
High Speed:
- 75 Mbit/s Data Rate (NRZ)
- 18 ns Maximum Propagation Delay

- 10 ns Maximum Pulse Width Distortion
- 4 ns Maximum Propagation Delay Skew

2.5V to 5V Level Translation
Extended Industrial Temperature Range: -40°C to 125°C

Safety and Regulatory Approvals
- UL1577 (5,000K VRM for 1 Minute)
- DIN 0884-11 (pending)

Benefits:
@ Off-Chip Capacitive Isolation vs. On-Chip Capacitive or Electro-Magnetic Isolation
- Distance Through Insulation (DTI): 500um (Off-Chip) vs. 20um (On Chip / Magnetic)
- Meets EN60950 >0.4mm DTI requirement
- Double Protection Status for UL1577 Approvals (vs. Basic Protection for On-Chip & Magnetic)
- Better Long Term Reliability (500 hrs+ on sustained 5.5kVACrms)
@ Off-Chip Capacitive Digital Isolation vs. Opto Couplers
- Higher Data Rates: Up to 100 Mbps vs. 25 Mbps
- CMTI (Common Mode Transient Immunity): 150 kV/us Minimum vs. 25 kV/us

- Higher Max Channel Count: Up to 6-Channels per device vs. 1 or 2

Example Application:
P PP DC-AC Inverter

e © © © ¢ ¢ ¢©

Applications:

Isolated PWM Control

Industrial Field-bus Communications
Microprocessor System Interface

SPI

Programmable Logic Control
Isolated Data Acquisition System

Voltage Level Translator

] ]
] )
] ]
! ! NCID9xxx
] ]
1 ] Gate J OJ
: : Driver
] ]

3-Phase . —
i |Rectifier| 1 —T

Power | 1 i
—=— —:— NCID9xxx
: : w e OJ OJ
] ] i
H H Driver
[} [}
[} [}

Controller
—
Isolated

Current &
Voltage Sense

81
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Digi-Max™ Family of Hi-Speed Digital Logic-to-Logic Isolators

NCIV9401 NCIV9211 NCIV9200

NCIV9420 NCIV9600

vDD1 [ JvDD2 vDD1 [ ] vbD2
GND1[] 1GND2 GND1 [ r]ouT1
INA[] " JOUT A NC [ JouT2

INB[] Joute EN1[] Jouts

INC[] Joutc ouT1 [ ouTa

] vDD2 vop1 [
NG IN1 ]
out1 IN2 []
Jout2 N3 []
TJIN3 IN4 []
] INa INS [
N IN6 [
Jenp2  GND1[]

] vbD2 GND1[] 1 GND2
'] GND2 NC [ INC
INC vop1[] ]voD2
TEN2 INL[] JouT1
(]INL IN2 [} JouTt2
Jout2 NC[] INC
INC GND1[] INC
] GND2 Ne [ ] GND2

vDD1 [
NC [
IN1 []
N2 [
out3 []
0UT4 [] 7
Ne [
GND1 [

IND [] Joutp E IN2 ] i Jouts
NC [ INC E NC [ i ]oute
GND1[] ] GND2 i GND1 [ i ] GND2
4\ / NCIV9411 | NCIV9210 NCIV9311l | NCIV9510 NCIV9630
voD1 [ Ovooz 1 GND1[] ] GND2 Voor [ HVo2 Jvopz  Vopi[] ] vbD2
GND 1 [] JGND 2 E NC [] INC GND1[] [1GND2 i N1 ] []ouT1
SO'16 WB i Hour é voD1[] (] vpD1 N1 [] Jout1 i ;:::: N2 [ Jout2
PaC kage N2 [] T out2 E OUT1[] MiINt IN2 [ (our2 E Houtc N3 ] outs
N3 [ Jouts E N2 [] Jour2 outs[] [1IN3 i HQoure  ©ovre(] ] ING
OUT4 ] ] INg E NC [ INC NC [] INC i ne ouTs [ ] INS
EN1 [] enz E GND1[] NC ENL ] ] EN2 i Hine outs [ N6
GND1 [ ] GND2 : Ne [ 1 GND2 GND1 [ 1 GND2 : Honoz SN0l ] GND2

2021 - 2022 2023
+ Other Configurations Available

onsemi
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EEPROMSs
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High Performance EEPROM Overview

Densities

2 Kb
4 Kb
8 Kb
16 Kb
32 Kb
64 Kb

128 Kb
256 Kb
512 Kb
1 Mb

2 Mb*
4 Mb*

f ™
Endurance and Retention
« 4 million Write Cycles Endurance
L « Up to 200 Years of Data Retention )
4 _ A
Operating Temperature I
« True Automotive Grade 0 to 150 °C
L « Extended Industrial range from -40 °C to 125 °C )
4 A
Supply Voltage
« 11 Vto5.5V Consumer
L « 1.7 Vto 5.5V Industrial & Automotive )
\
Interface
« 2-wire interface saves space on your board @
« 4-wire interface provide speeds up to 20 MHz aus! lere RFID
L « RF and NFC interfaces provide wireless access
Pack )
A ® ¢
SOIC 8 TSSOP 8 TSOT23 UDFN 8 (WF) WLCSP 8 WLCSP 6 WLCSP 4/5 Wafer
. J

Public Information © onsemi 2022
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Automotive EEPROM Focus

Improved EEPROM Cell Grade O Family |
(+150 °C) |

SPI Grade 0 Family
b d NV25010 - NV25640 Cycles

Low Vcc Grade 1 (+125°C) 0
NV25xxxLV Lj

Smaller Footprint

Lower Vcc EEPROM . o

Low Vcc Grade 1 Family E==
« NV24CxxLV, NV25xxxLV | . ;

N\
4M
Write

Automotive EEPROM Plus (upcoming)

« EEPROM plus other functionality in same chip

Wettable Flank UDNF-8 Family _ : _ _
» Exist for Industrial, can qualify for Automotive

« NV24CxxLWF , NV25xxxWF
US8 Package Family
« N24CO02 - N24C64

CSP Package Family
- CAV24CxxC4

Supervisory

Temp Sensor

By 3 )

© onsemi 2022 Onseml
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Automotive Grade 0 & 1 EEPROM Comparison

GRADE 1 GRADE O

C] Endurance

Temperature
Range

4

2

Error Code Data 200 Error Code

Correction Reliabilit Retention Correction
per 4 bytes Lelabliity Years per 1 byte
Pack SOIC
ackKage TSSOP
UDFN WF
.
e Additional Lockable

ID Page  I=FPiTTs Speed ID Page

mr
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Small — Size Package Advantages

Small Size | AOI Support | AEC Q100 | Wettable Flank | Footprint Compatibility

v (2.0x2.3mm)
TSOP 5 \ V(1.5 x 3.0mm) V V
UDFN8 WF \ (2.0x3.0mm) \ x/
12 > T
i ==IgN [T Ve 28 —_ T Ag 31 ~——1 T Veo
A OO T WP t + 1 E‘ A3 { | °] we
Ay OO T 0L . E T S1=u JI o] se
Vss 0O T SDA — p— Vegs f2 ~——~ CJ sbA
Uss ; fj ‘ UDFN8
IO OG0 @@pﬂﬂ
1.52— ]— 7.00 167 —
03030—-“3 I“_050340 090540:,_ 350
iy g T
B E][P T gﬁ?ﬁj@
SOIC 8 UDFN 8 Inner Layout Double Layout

Public Information © onsemi 2022
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\ (UDFN 8, SOIC 8)
\ (SOT 23)

\ Y (US 8, SOIC 8)

Wettable Flank

v' 100% Sn Plated Leads
v Better Soldering & Connection

v’ Stronger Mold Lock for U-Shape Leads

Wettable Flank

Copper Sidewall

onsemi



Automotive Grade 1 EEPROM Device List

Density
2kb
4kb
8kb
16kb
32kb

64kb

128kb
256kb
512kb
1Mb
1kb
2kb
4kb
8kb
16kb
32kb
64kb
128kb
256kb
512kb
1Mb
1kb
2kb
4kb
8kb
16kb

Interface
I’c
I’c
I’c
e
I’c
’c
2

IC

’c

r’c

I’
SPI
SPI
SPI
SPI
SPI
SPI
SPI
SPI
SPI
SPI
SPI

UWire

UWire

UWire

UWire

UWire

SOIC 8
CAV24CO2WE-GT3 —_
CAV24CO4WE-GT3 NV24C04DWVLT3G
CAV24CO8WE-GT3 NV24CO8DWVLT3G
CAV24C16WE-GT3 NV24C16DWVLT3G
CAV24C32WE-GT3 NV24C32DWVLT3G
CAV24C64WE-GT3 NV24C64DWVLT3G

CAV24C128WE-GT3 =
CAV24C256WE-GT3 -
CAV24C512WE-GT3 =
CAV24MO1WE-GT3 -
CAV25010VE-GT3 NV25010DWVLT3G
CAV25020VE-GT3 NV25020DWVLT3G
CAV25040VE-GT3 NV25040DWVLT3G
CAV25080VE-GT3 NV25080DWVLT3G
CAV25160VE-GT3 NV25160DWVLT3G
CAV25320VE-GT3 NV25320DWVLT3G
CAV25640VE-GT3 NV25640DWVLT3G
CAV25128VE-GT3 NV25128DWVLT3G
CAV25256VE-GT3 NV25256DWVLT3G
CAV25512VE-GT3 -
CAV25MO1VE-GT3 NV25MO01DWUTG
CAV93C46VE-GT3 -
CAV93C56VE-GT3 =
CAV93C66VE-GT3 -
CAV93C76VE-GT3 =
CAV93C86VE-GT3 -

TSSOP 8
CAV24CO2YE-GT3 -
CAV24C04YE-GT3 NV24CO04DTVLT3G
CAV24CO8YE-GT3 NV24CO8DTVLT3G
CAV24C16YE-GT3 NV24C16DTVLT3G
CAV24C32YE-GT3 NV24C32DTVLT3G
CAV24C64YE-GT3 NV24C64DTVLT3G

CAV24C128YE-GT3 =
CAV24C256YE-GT3 —_
CAV24C512YE-GT3 =
CAV24MO1YE-GT3 -
CAV25010YE-GT3 NV25010DTVLT3G
CAV25020YE-GT3 NV25020DTVLT3G
CAV25040YE-GT3 NV25040DTVLT3G
CAV25080YE-GT3 NV25080DTVLT3G
CAV25160YE-GT3 NV25160DTVLT3G
CAV25320YE-GT3 NV25320DTVLT3G
CAV25640YE-GT3 NV25640DTVLT3G
CAV25128YE-GT3 NV25128DTVLT3G
CAV25256YE-GT3 NV25256DTVLT3G
CAV25512YE-GT3 —_
CAV25MO1YE-GT3 NV25MO01DTUTG
CAV93C46YE-GT3 —_
CAV93C56YE-GT3 =
CAV93C66YE-GT3 -
CAV93C76YE-GT3 -—
CAV93C86YE-GT3 —_

uDFN 8

CAV24C512HUSE-GT3

CAV25320VP2E-GT3

CAV25640VP2E-GT3

CAV25512HUSE-GT3

NV24C04MUWS3V(L)TBG
NV24C0O8MUWS3V(L)TBG
NV24C16MUWS3V(L)TBG

NV24C32MUWS3V(L)TBG

NV24C64MUW3V(L)TBG

NV24C128MUW3VTBG
NV24C256MUW3VTBG
NV24C512MUW3VTBG
NV24MO1MUW3VTBG
NV25010MUW3VTBG
NV25020MUWS3VTBG
NV25040MUW3VTBG
NV25080MUWS3VTBG
NV25160MUW3VTBG
NV25320MUWS3VTBG
NV25640MUW3VTBG
NV25128MUW3VTBG
NV25256MUW3VTBG
NV25512MUW3VTBG

NV93C46BMUW3VTBG

NV93C76BMUW3VTBG

NV93C86BMUW3VTBG

TSOP 5

NV24CO8SNVLT3G

NV24C16SNVLT3G

WLCSP 4

CAV24C08C4CTR
CAV24C16C4CTR
CAV24C32C4CTR

CAV24C64C4CTR
N24C64A4DXTG*

88

us 8
N24CO2UVTG
N24CO4UVTG
N24CO8UVTG
N24C16UVTG

N24C32UVTG

N24C64UVTG
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Automotive Grade O EEPROM Device List

Density Interface SOIC 8 TSSOP 8
1 kb SPI NV25010DWHFT3G NV25010DTHFT3G
2 kb SPI NV25020DWHFT3G NV25020DTHFT3G
4 kb SPI NV25040DWHFT3G NV25040DTHFT3G
8 kb SPI NV25080DWHFT3G NV25080DTHFT3G
16 kb SPI NV25160DWHFT3G NV25160DTHFT3G
32 kb SPI NV25320DWHFT3G NV25320DTHFT3G
64 kb SPI NV25640DWHFT3G NV25640DTHFT3G
128 kb SPI NV25128DWHFT3G NV25128DTHFT3G
256 kb SPI NV25256DWHFT3G NV25256DTHFT3G

Quick Competitive Analysis

Brand Part Operating Supply Endurance Retention Standby Read Write
Number Temp. Voltage (cycles) (years) Current Current Current

onsemi NV25640 -40 to +150 °C 25-55V 4 M 200 10 uA 3 mA 2 mA

Other M95640 -40 to +145 °C 25-55V 4 M 100 40 uA 4 mA 2 mA

mr
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Serial EEPROM Roadmap

90

Low VCC, 1Mb EE

2 M Cycles, Industrial, WLCSP4

WL-CSP
Low VCC, 256kb EE Low VCC, 512kb EE
2 M Cycles, Industrial, WLCSP4 2 M Cycles, Industrial, WLCSP6
4Mb, 4 M Cycles,
2Mb 4 M Cycles, Industrial Industrial/AECQ
256Kb, 4 M Cycles,
Industrial (-40C - +125C) 256Kb,4 M Cycles, AECQ
N24MO1
1Mb 4 M Cycles,
Industrial (-40C - +125C) WSS TS =N 4 M Cycles,
Industrial/AECQ
(
N24512 Leaded
1Mb 4 M Cycles _Samples
) {___Development |
Industrial (-40C - +125C) Sl Package e
2022 2023 2024
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