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7100, 7300, 7400, 7500, 8100
PM3700, SRFO703, SRF1260, SRF1280
* Power conversion application

e High perm. toroid or UU core, close magnetic
loop construction to maximize CM impedance

 Available Models: 9

* Inductance Range: 0.2 - 50mH

* Rated Current Range: 0.27 — 20A

* Frequency Range: 10K — 50MHz

* Size Range:
0.75-1.7” (L) x 0.43-0.9” (W) x 0.6-1.2” (H)

e BOURNS®
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Transient Blocking Unit

e Ultra Fast Resettable
Protector

e High Voltage Rating ( 550V)

e Ultra Fast Reaction (micro
seconds)

* Trip Current Max 150mA

* Resistance 12 Q

* Reset Voltage 7V

 Applications
* Loose Busbar
Mis-wiring of Cell Tap o

Wires Voltage

Battery
Charger

Voltage
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The CAN bus (Controller Area Network) was introduced to enable the networking of
CAN -1SO 11898 a large number of ECUs. It permits high data rates in diagnostics and flash
programming.

(I

CAN-ISO 11898 |
LIN bus (Local Interconnected Network) enables the inexpensive integration of
sensors and actuators in vehicle networks. It creates small subnets.

Cig

Flex Ray was invented at the beginning of this century to be able to implement an
Flex Ray appropriate bus system for security-critical applications. It enables deterministic

= ) time responses and is designed to be redundant.

MOST (Media Oriented System Transport) was introduced at the beginning of this
MOST century to simplify the integration of infotainment ECUs into the vehicle thanks to its
special communication mechanisms and high data rates.

(I

FlexRay 1

With Ethernet, a standard that has been used successfully for years now in

S I networking is currently being introduced to automotive electronics. In addition to
JOC) == inexpensive components, a major advantage is the extremely high bandwidth - both
in onboard communication and in flash programming.
mMosT \
Serial Peripheral Protocol (SPI) was first introduced with the first microcontroller
Sp| deriving from the same architecture as the popular Motorola 68000 microprocessor,

announced in 1979. SPI defined the external microcontroller bus, used to connect
the microcontroller peripherals with 4 wires.

Ethernet ‘



https://automotive.softing.com/en/standards/bus-systems/can-iso-11898.html
https://automotive.softing.com/en/standards/bus-systems/lin.html
https://automotive.softing.com/en/standards/bus-systems/flexray.html
https://automotive.softing.com/en/standards/bus-systems/most.html
https://automotive.softing.com/en/standards/bus-systems/ethernet.html
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CAN NODE 1

Basic CAN BUS Transceiver Circuit

CANH

CAN
bus

CANL

ECU 1

CAN NODE 2

Enhanced CAN BUS Transceiver Ciréuit

CAN Bus H Line I

| SPLIT S
1 R
CAN Bus L Line 1 CANH
i B Ir-“- ml v i H CAN
L) I
: “".I"‘ 17 : Jl:'f‘l'b.!ﬁw i bus
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CANL
ll CH — l CL :
! TI
Common l\*ode Choke TVS Diode

Common Mode Choke : To reduce noise.

TVS Diode : To offer ESD protection
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Texas Instruments Reference Design  Link : http://www.ti.com/lit/ug/tidub36b/tidub36b.pdf

I3 TEXAS
INSTRUMENTS PROTECTION SCHEME IEC ESD (KV) IEC EFT (KV) IEC Surge (KV)
+ 30 Contact
CANH?EXTERNAL VCC - TVS - +4 +2
CANH R f— RXD + 30 Air
+ 30 Contact
_ TVS/TBU/MOV +4 +6
GND T I L 10 + 30 Air
- CANL —& + 30 Contact
TVS/TBU/TISP +4 +6
RS + 30 Air
CANL_EXTERNAL
GND + 30 Contact
F S TVS/TBU/GDT +4 +6
- + 30 Air

TVS CDSOT23-SM712
TBU TBU-CA085-200-WH
MOV MOV-10D201K

TISP  TISP4249M3BJR-S
GDT 2031-42T-SM-RPLF

Linear Technology Reference Design  Link : http://cds.linear.com/docs/en/datasheet/2875f.pdf

CANH_EXTERNAL

PROTECTION SCHEME IEC ESD (KV) IEC EFT (KV) IEC Surge (KV)

Voo — * 15 Contact
cc TVS/TBU/MOV/GDT - +5 +5
CANH R — RXD + 30 Air
TVS CDSOD323-T36SC
CANL — X0 TBU TBU-CA050-300-WH

RS MOV MOV-7D201K
l aND GDT 2031-15T-SM-RPLF

B e
N\ g;——%

GND 1

CANL_EXTERNAL

Mov =
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Common Mode Choke ( CMC) TVS Diode
* SRF4530A-510Y : Size 4530  CDSOT23-T24CAN :

* SRF3225TA-510Y : Size 3225
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Basic Ethernet Transceiver Circuit

Integrated Unit

Head Unit e common
120 nH mode choke 100 nF
LAN ~m H ESD |1 i ” )
i Tranceiver | TRX_M I I T -
-1 === 100 nF
: R | IS o] [Jre
A 47 pF
- - - I 100 kQ = 47nF
1 1

1
[ (o =) s
Display Console Speaker L a7 pF optional

100 Mbps symmetrical operation using standard
Ethernet PHY components

100 Mbps TX 100 Mbps 100 Mbps TX
s o
100 Mbps RX 100 Mbps 100 Mbps RX

Full Duplex 100 Mbps single pair operation achieved

Only change is to wire-side,

Normal Ethernet Cable MAC-side remains the same

Standard IEEE 802.3
Automotive Ethernet Cable 100Mbps MAC Staln(;j;h;dbfsEEAi%2.3
Interface Interface

- e NN
-x = > 5
N\ !é%
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Common Mode Choke ( CMC)
* SRF4530AB-201Y : Size 4530
* SRF3225TAB-210Y : Size 3225

{1 _common
120 nH I nlsas choka 100 nF
LAN TRXP . : ! i 1" .
- Ileso| V] 2= o
Tranceiver | TRX_M 1 11 I "
— YL _l_|_l -
I e o o o o
| 1 100 nF
I | — nof] [[re
47 pF
I 100 kQ = 47nF

Q -T- 47 pF optiorll_a_i
ESD Protection @, 7

Ultra Low Capacitance and Clamping Voltage make airgap technology suitable for ESD Protection of CAN
Interfaces

Voltage

CGA0402/0603MLC Airgap 0.05-0.2pF 5,12,24 V Level 4

The high surge capability of the multilayered technology makes them more suitable for applications having
to withstand not just ESD but surges as per 1ISO7637-2

CGA0603/0805/1206MLA  Mulitlayer 12-840pF 16-56V Minimum 48V Max 200A

B .
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MECHANICAL SPECIFICATIONS

FML m’T T ELECTRICAL SPECIFICATION @25°C:
283 | DT 1. OCL (100kH2/0.1V) : 150uH Min, 450uH Max. (~40°C~+125°C)
a.-+n SMTSO2AL | g o105 fr—Tfmm 08T, 2, Leakage inductance (100kHz/0.1V): 0.5uH Max.
o 3. DCR: Transformer side : 0.450 Max.,
- oy T i1 gj [P*L L CM choke side: 0,850 Max.
== astioss 500 4, Tums Ratio: 1:1 £2%
EED asan| | 5. Insertion Loss:
Suggesnd PAD Layout 4 MHz: -0.25dB Max.
T 6. Retum Loss ( Z out=1000Q):
0.5 Nax, m @40--9 4 MHz: -22dB Min.
v Jsoman| T oo 7. Cross Talk (Between each channel):

4MHz; -50dB Min.
SCHEMATIC AND CONSTRUCTION DRAWING
8. Common Mode Rejection Ratio :
— 1~10MHz: -35dB Min.
_gugi % L. 10~1000MHz: -20dB Min.

9. HI-POT (1mA, 60S): 4300VDC or 3100VAC.

MECHANICAL SPECIFICATIONS

. CU 10. Design construction: Functional insulation
[EEEEE gooooo Working voltage: 1600V for 15 years.
o ]
| | T 11. Creepage distance: >10mm.
n.‘_/};“UHir DDD‘DDD
012013 L moo ;
Suggested PAD Layout
X -
Elpr L e

SCHEMATIC AND CONSTRUCTION DRAWING




o] RE1RGZZ - Multifuse®PPTC

B

Hold Current
| hold — (Amps)

Product

ME-MSMF

ME-SMDF

ME-LSMF

ME-SM

ME-SMHT

MEFE-SM/250

MF-SM/250V

ME-SD/250

1812
(@ 2018
.’ 2920

Refer to Data
Sheet

N

Surface Mount
Refer to Data

V Sheet
£ ";::., Refer to Data

\/ Sheet
s' Refer to Data

: Sheet

“ Refer to Data
Sheet

1-_‘

6 Vdc - 60 Vdc

10 Vdc - 60 Vdc

6 Vdc - 33 Vdc

6 Vdc - 60 Vdc

16 Vdc

60 Vdc/250 Vac

60 Vdc/250 Vac

60 Vdc/250 Vac

0.10 - 2.60

0.55-2.60

1.85-3.00

03-11&
2.6/1.25-3.0

1.36-1.60

0.13

0.13

0.13



http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-MSMF
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-SMDF
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-LSMF
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-SM
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-SMHT
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-SM/250
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-SM/250V
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-SD/250

o] RERIGZZ - Multifuse®PPTC

il

Product Hold Current
T F \

16 Vdc - 60 Vdc 0.05-11.0
MF-R/600 R%‘ 60 Vdc/600 Vac 0.15-0.16
MF-R/90 g’ 90 Vdc/90 Vac 0.55-0.75
MF-RG kf 16 Vdc 3.0-11.0
ME-RHT p Radial Leaded | Refer to Data 16 Vdc - 30 Vdc 0.5-13.0
- Through Hole Sheet
MF-RM | 240 Vdc/265 Vac 0.05 - 0.55
MFEF-RX ’; 60 Vdc 1.1-3.75
MF-RX/250 '“ 60 Vdc/250 Vac 0.12-0.18

ME-RX/72 bf] 72 Vdc 0.2-3.75



http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-R
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-R/600
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-R/90
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-RG
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-RHT
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-RM
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-RX
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-RX/250
http://www.bourns.com/products/circuit-protection/resettable-fuses-multifuse-pptc/product/MF-RX/72
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* High surge (up to 400V ) is caused by

* Abnormal disconnection between generator

and charging battery

+—i1ji—>x—
[ -
2
E

* (Car starting =

* |SO defines automotive load dump test

Type of system Minimum
Parameter

UA=12V UA =24V test requirements
Us (V) 79 to 101 151 to 202
Ri (Ohm) |05 to 4 1to 8 10 pulses

at intervals of 1
min.

td (ms) |40 to 400 [100 to 350

fr (ms) 10/+0/-5 10/+0/-5 >

ProtectSolution for load dump issue = TVS Diode




LEDRBAB 2 2k S (R

Power LED Driver

High Beam
Low

Load Dump Protection } T- L =
* Solution > TVS Diode T Wﬂ

DO A G A S A 2

11

Power Supply McCu

* Protection in front of ECU circuit , D— IIII
=

- a Fan Driver —O Cooling Fan

Communication

TVS Diode for load dump CAN Bus
|
|
I Rq'o
J D2 rv.vz'v] RY Snubder
: QI
—-- 5 82 | c2 |LeD?
r : | o L iy - - o “BF | !§
| | T
1 - | . - r
Datasheetdir —C3 L1
Load Dump &
R Battery EMI Fiter Switching Convener
Reverse (Noise Source )
Protection
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ISO-16750-2 defines automotive load dump test. This replaces ISO 7632-2 with a more

stringent test regime.

Key factors to define with customers

a. Type of system — 12V or 24V (24V systems require a much larger diode)
b. R, (Q)— Specification defines a very wide range, without agreement use upper limit!
c. T,4(ms) - Specification defines a very wide range, without agreement use upper limit!

Note : There will have further standard for 48V power system.

L o

___________ i td I

| Type of system | Minimum : !

Parameter m==————==—===— 1 ) !

UA =12V UA =24V test requirements : |
______________ b

Us (V) 79 to 101 151 to 202 09U |

—————— 10 pulses |

'R (Ohm)i (0.5 to 4 1to 8 P ; U,

—_————— at intervals of 1 |

td (ms) ! |40 to 400 |100 to 350 | . !

| I —— ! min. |
01Uy~ === == e =

fr (ms) 10/+0/-5 |10/+0/5 | | up——as_Il

-t
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CDSOT23- CDSOD323-
- T24CAN-Q TxxC-DSL-Q SMAJ-Q SMBIJ-Q SMCJ-Q SMU-Q 5.0SMDJ-Q SM8SF33CA-Q
.l

Package

Package Type

Peak Pulse Power
(Watt)
(10/1000 ps)

Peak Pulse
Current (A)
(10/1000 ps)

Stand-Off Voltage
(V)

Breakdown
Voltage (V)

SOT-23

(8/20ps)

24

26.2

SOD323

11/6
(8/20us)

12 /24

13.3/26.7

DO-214AC DO-214AA DO-214AB DO-214AB DO-214AB

(SMA) (SMB) (SMC) (SMC) (SMC) 0.417x0.32
400 600 1500 3000 5000 7000
201~43 302~65 754~161 150.6~32 252~72.1 132
12~58 12~58 12~58 12~58 12~ 43 33
133~644 133~644 133~644 133~644 133~47.8 36.7




SM8SF33CA-Q

Features Applications
* Standoff Voltage: 33 volts to support * Load dump protection - DC power
24VDC. Additional voltages available supply protection against voltage
upon request transients induced by inductive load
* Power Dissipation: 7000 watts (10/1000 switching, lighting, etc.
us)
* Maximum Peak Pulse Current: 132 A
(10/1000 ps)
* Meets ISO7637-2 / 1SO16750-2 surge >
specification V2V v Powered
Power Diode Equipment
System or Module
Cross Reference
Vishay Vewm (TYp) | lpp (10/1000ps) Power Peak Pulse Package
SM5S33AHE3_A 33V 68A 3600W (3.6kW)
SM6S33AHE3_A 33V 86A 4600W (4.6kW) \Q
SM8S33AHE3_A/ 33V 124A 6600W (6.6kW) bo-21oAB

e e=—=—=—=====
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Resistor Family Image Max Current [Voltage Drop at Maximum

CST0612 % 44.7A 22.3mV
CRE2512 55.0A 50.0mV
CSS2H-2512 [\ 140A 42.4mv

CSS2H-3920 R 8 245A 49mv
CSS2H-5930 [P o

CSS43-4026R AR




Shunts Resistor— Portfolio and new launches

CSS2H-2512

CSS2C-3812

AEC-Q200 CSS4C-2742
Applications:

= Current sensing

= Battery Management Systems
= Power modules/motor controllers
= Frequency converters CSS4J-4026

CSS2H-5930

CSM2F8536-32 CSM2F-8518

CSM2F-7036 BMS shunt with molding

* Added pulse curves
 Added inductance in electrical characteristics

e Change trimming from one side to both sides
e Added total height

=




Shunts Resistor — Portfolio and new launches

Features Applications

ulp =

L o 1000A - nd &
W High pulse powsr rating ' Current sensing in bus bars.
- 10Nm -

 Tinned terminss ' Froquency comverters

-
BousnNe CSS CSM

——— — - Construction EB welded Mn/Cu alloy

10004

N EEEL DEEE Low Resistance 0,1to5mOhms 0,05 to 5 mOhms

‘Customized versions

avelbin
m AEE-0200 and RoHS complint

BoURNE igh power rating 1tol5 W 1to50 W

Environmer
Characteriss [ Charcter
o o
Thermi Shox Resistancs
= |== Fesure . Low TCR +75 to 150 ppm/°C +150 ppm/°C
Figh Tampers [ =l = bty
o " s o far mytrid
2 TCR Aot W High puss power eting W Curment sensing in bus bare
fosed Huid Fasisiones " 08 "
hoisure Resi. n \ W Tinned terminals. W Fraquency converters.
jochrica S Ly o ' Cusiomized versians avelabla
Toraton, g W AEC-0200 and RaHS* compliat
Lond Lt
“Sciderabity BOURNE" Model CSM2F-6918 Series Current Sense Resistor
Sonsme oy Environm
rr—— (oo a ow 1 Oraer .
= SRl 3 standard sizes:
= | naar 1Zes:
Com T Sizo (i)
Biased Hure L mebodkiar Lt
e Fs [0%02 80 MiraGhms.
Mocherionl JmaE%
Viraton. 15 ol
Lot k& Bulk Pack
‘Scideratity T=Tray Pack
Stonmme
- pres—
ko e P >
=== e a2 o S -
+10% X
P
I -
I -
I
I
Sow
% % cowage i
P
.
Spriatam
i
iy

‘ o, 27,200 e L2011,
Spechcuion w2 subjeincharge wihut e

e CSM2F-7036

===




K EEL IR EE M MOSFET 37

The parasitic inductance of power cables is
sufficient to develop a high back-EMF and
damage high-cost MOSFETS in high-capacity,
high-current battery systems.

MIL-STD-1275E defines such a disconnect test.
(Commercial equivalent exists, e.g. Volvo
requirements on 48V battery disconnect I
switch. Battery disconnect safety devices are
becoming standard, these disconnects high
currents in less than one ms after an electric
signal is triggered such as following a crash)

Overcoated

Such battery systems are found in electric- for ok

vehicles and energy storage systems, for e.g.

Overcoated for
3~10kA

N




K EL IR EE M MOSFET 537

Bourns PTVS devices are currently rated to 8/20us
current impulse.

It is critical to define with customer,

a. L—Line inductance

b. Peak Current — Line voltage, V,,, required, Load
resistance

c. Above would determine the impulse current
waveform (decay time)

Bourns PTVS devices are easily customized for
a. By determining the customer impulse current g

<0.33 uH

waveform, we can simulate, design and
characterize appropriate products
b. Vewm — Working voltage is achieved through

3.9 mQ

4®_
5
bl
2

changing the number of chips stacked. ey L=1 0 = I o
c. I, — Current rating is achieved through the surface T | ¥ ™ T ™ T 1Y s
area of the chips used. oso rer JefF = oo rer 3 1= oo rer 4} =

N




Bourns Power TVS Diode PTVS3-M

PTVS3-xxxC-M Series High Current TVS Diodes

Features Applications
m 3 kA, 8/20 ps surge capability m High power DC bus protection
m Low clamping voltage under surge m MOSFET protection
m Bidirectional TVS
OURNS' m Surface mount package
E m Excellent overtemperature performance

Absolute Maximum Ratings (@ T = 25 °C Unless Otherwise Noted)

Rating Symbol Value Unit
Repetitive Standoff Voltage E¥¥ggg?ggm VM ?’g Vv
Peak Current Rating per 8/20 ys IEC 61000-4-5 lppm 3 kA
Operating Junction Temperature Range T -55t0 +125 °C
Storage Temperature Range Ts -55to +150 °C
Electrical Characteristics (@ T, = 25 °C Unless Otherwise Noted)
Parameter Test Conditions Min. Typ. Max. Unit
Ip Standby Current Vp = Vym 10 UA
PTVS3-066C-M 72 76 80

V(pR) Breakdown Voltage Igg=10mA PTVS3-076C-M 85 %0 o5 v

- PTVS3-066C-M 120
Ve Clamping Voltage lpp =3 kA PTVS3-076C-M 135 V
Vigr) Temperature Coefficient 0.1 %/°C
c Capacitance F =10 kHz, PTVS3-066C-M 2.0 nE

P Vg=1Vims PTVS3-076C-M 1.7

More information, please visit Bourns Web Site : http://www.bourns.com/products/diodes/power-tvs-diodes



http://www.bourns.com/products/diodes/power-tvs-diodes
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Power Factor Controller

DIEEIERS (PFC)

i ERE
(DC 200V/400V) itHcmc b0 L SR R /R

Li-ion Battery

%

)n Board Charger



BMANBE
(DC 200V/450V)
Li-ion Battery

H ) JRAEHR

EINCMC (TLiE
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T
(DC 14V)
IRTIAEEN
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www.excelpoint.com.cn

Nanjing Office
Angus Zhao 138 517 46806 angus.zhao@excelpoint.com.cn

Shenzhen Office
Sunny Bian 135 103 42980 sunny.bian@excelpoint.com.cn



http://www.excelpoint.com.cn/
mailto:angus.zhao@excelpoint.com.cn
mailto:sunny.bian@excelpoint.com.cn
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