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EV-Chargers

AC or DC

AC/DC CHARGING ELECTRICAL RATINGS!4

Nominal Maximum Output

b Y supply co:Jirrr\ou’%us power Estimated charge time!
AC charging DC charging voltage (A) (kw)
* Every vehicle has an on-board * Infrastructure investment is shared = ]
A
charger. among hundreds of users. AC Level 1 atnds 17 hr. (OBC, SOC2—20% fo full)
* Limited power, slow charging. * Large power rating, fast charging. SPINEO 16 1.9
* Capable of integration with renewable SOC—20% 1o full:
resources. 208- 10 240-V ac, 7 hr. (3.3-kW off-board charger)
T 1-phase L Up1019.2 | 3 5 hr. (7-W oft-board charger)
1.2 hr. (20-kW off-board charger)
200- 1o 500-V dc 1.2 hr. (SOC—20% to 100%.
DCLevel T |~ EvsE output) &0 L1040 20-kW oft-board charger)
200- to 500-V dc 20 min. (SOC—20% 1o 80%,
DClevel2 |~ £vsE output) =60 HpR 100 45-kW off-board charger)
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EV-Chargers

Charger Development
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Source : FUJI KEIZAI CO., LTD.
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EV-Chargers

Charging Station Circuit

AC/DC Converter
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Inverter

Transformer

Rectifier

(L1) Surge Absorber (Varistor)
NV73DL

(R1) Pre-Charge Resistor
BGRV/BWRV, MWS

(R2) Snubber Resistor
SG73, MOS, MWS

A ————

5 N S Sy

T R7
)
 Qoldredrepdpepedpepiyh
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Control R3 E
P Control
Circuit L
Circuit B
R6 %
U S M RS S ——
(R3) Gate Resistor Anti-Surge ] -
(R4) Current Sensing Shunt
SG73/SG73S/SG73P TLR, SL ]
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(R7) Large Current Sensing
TLR, SL

(R6) Precision Voltage Divider
HVD (divider array)
RN73R, RS73

(R5) Discharge-R, High Voltage
RCR (leaded)
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EV-Chargers: Pulse Proof Resistor

SG73P — Series

Features

* Precision endured pulse power resistor: =0.5%, +=1%, =2%, =5%

* Excellent pulse proof — almost the same as SG73 series

* Efficient for rectangular wave form (pulse-width modulation, MOSFET gate resistor)
which has longer dwell times

* Higher power ratings compared to general F/C resistors

* AEC-Q200 tested

Applications
ECU for automotive, motor control, power supply, industrial equipment, etc.
Ratings Operating Temperature Range: -55 °C ~ +155 °C
Size Power Rating Rated Terminal Part T.C.R. Max. Working Resistance Resistance
(inch) *1 Temperature (ppm/K) Voltage Range Tolerance
SG73P 1E 0.2W +105 °C +200
SG73P 1EW| NEW 0402 0.25 W +125 oC +100 / +£200%3 »Y
SG73P 1) 0603 0.33W +125°C +100%2 150 V D: 0.5 %
SG73P 2A 0805 0.5W +100 °C +200 400 V 1Q...10 MQ el
SG73P 2B 1206 0.75 W +105 °C (£100)*3 J: £5 %
SG73P 2E 1210 0.75W +110 °C 200 V
SG73P 2E1 1210 W 495 oC =200

*1 Rated power is guaranteed by keeping the max. termination temperature
*3 T.C.R. =100ppm/K is specified for a limited resistance range. Please contact KOA.

www.koaeurope.de

*2 Cold T.C.R. (-55 ~ +25 °C) of SG73P1J is +150 ppm/K
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EV-Chargers: Pulse Proof Resistor
Comparison: SG73 vs SG73P vs RK73

One-pulse limiting electric power [W]

Pulse duration: 10 ps

Comparison with RK73

1000 General For Pulse For Pulse
RK73 SG73P/G SG73
SG73 2A - 0805inch
Ay 0805 20 103 220
= ‘\.\ 1206 40 268 500
< 100 ——-- 1210 52 531 1300
() N
E  |SG73P/G 2A - 0805inchy
N .
£ 10 ™ TN
5 h
k= | NS
o RK73 2A — 0805inch NN
[92] ™ Y
g. ~..'ll
o 1 High density
@)
0.1
0.001 1 1000
Pulse duration (ms) General-purpose chip resistors Anti-surge chip resistors
RK73 1210 SG73P 0603
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EV-Chargers: High Precision Resistors Oa\

RS73 — Ultra Precision & High Reliability Resistors Automotive

Features

Ultra precise initial resistance tolerances

Low T.C.R.: =25 ppm/K

Precise long-term stability (0.2 %~)

ESD stability of thick film resistors

Ideal for applications where thin film is not suitable
Can replace MINI-MELF resistors in several applications
AEC-Q200 tested

Applications
* High precision circuits for automotive and industrial Anti-Sulfuration types
* A/D signal conversion are also available:
* High precision sensing RS73F_RT
* Voltage detector RS73G_RT
Ratings Operating Temperature Range: -55 ~ +155 °C
Resist R E24 ¢ E96* S
Size Power Rated Ambient Rated Terminal T.C.R. esistance Range * D: +0.5% Lgrt'agb-il;?t;m
(inch) Rating Temperature Part Temperature (ppm/K) B: £0.1% C: £0.25% U 0
F: £1% AR
RS73 (F/G) 1E|NEw| 0402 0.125 W 300 Q ~ 100 kQ 300 Q ~ 1 MQ
. . 10Q ~ 1 MQ % ~
RS73 (F/G) 1] 0603 0.2W 185 oC +175 oC F: +25 0 +0.2 /f,’
RS73 (F/G) 2A 0805 0.25 W G: £50 10Q~3MQ | 10Q~6.8MQ 100 ~ 10 MO +0.4 %
RS73 (F/G) 2B 1206 0.33 W 10Q ~ 1 MQ

* Values from E192 series on request
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EV-Chargers: Thick Film vs. Thin Film l Oa\

What is the Structural Difference?

« The resistive element of a metal glaze resistor is formed by screen printing and the resistance
value is finally adjusted by trimming.

« The resistive element of the metal film resistors is deposited by sputtering, the pattern is formed
by photolithography technology and resistance value is finally adjusted by trimming.

Thick film(metal glaze) chip resistor (RK73) Thin Film(metal film) chip resistor (RN73R)

Solid pattern of Layout of resistive element
Electrode  resistive element Electro Adiustment of resist
Adjustment of resistance / A}S MEnt ot resistance

LT

Film thickness: ~10-14 ym Film thickness: ~0.2-0.4 um
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EV-Chargers: Thick Film vs. Thin Film Oa\

RN73R & RN73H: Precision Metal Thin Film Automotive

Features
* Improved resistance to electric corrosion and stability compared to RN73 High heat poxv coating
* Excellent heat resistance f ///
v’ Operating temperature range: -55 °C ~ +155 °C Wé//%/////ﬁwm
v’ High power rating at rated ambient temperature +85 °C
* Improved moisture resistance of 0.25 % (+85 °C ambient, 85 %, 1000 hrs)
* AEC-Q200 tested, Sulfur resistance verified according to ASTM B 809-95

RN73H Features

* Recommended for automotive applications
* Excellent moisture resistance and high heat resistance by special resistive film and protective

coating
* Additional inorganic passivation High heat epoxy coating
. : . o o | . .
Improyed m0|sture_ r_eS|stance of 0.1 % (+85 °C ambient, 85 %, 1000 hrs) ///////m A
* Load live also specified and tested at +85 OC ambient, 3000 hrs p—

* AEC-Q200 tested, Sulfur resistance verified according to ASTM B 809-95

=> Recommendation is RN73H for highest reliability
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EV-Chargers: High Precision Resistors

Product line-up list *1

Precision Portfolio and Total Tolerance (worst case)

RS2

Product size (inch) 0201 ~ 1206 0402 ~ 1206 0402 ~ 1206 0402 ~ 1210
Resistance range () 10 ~ 1M 10 ~ 10M 10 ~ 1.5M 10 ~ 1.5M
Resistance tolerance B (£0.1%) A (£0.05%) A (%£0.05%)
C (£0.25%) C (£0.25%) B (£0.1%) B (£0.1%)
D (£0.5%) D (£0 50/") C (£0.25%) C (£0.25%)
F (£1%) . (11'0/;’ D (%0.5%) D (%0.5%)
=7 F (£1%) F (£1%)
T.C.R. (ppm/K) +50 +25%2 +5%3 /) +25 +5%3/ +25
Power rating (W) 0.05~ 0.2 0.125 ~ 0.33 0.063 ~ 0.25 0.063 ~ 0.25
Upper category ambient temperature +155°C
E Short time overload £2.0 +0.2 +0.05 +0.05
=
S | Solder dip resistance +1.0 +0.2 +0.05 +0.05
=g )
N« | Rapid change of temp. +0.5 +0.2%4 +0.1 +0.1
~ C
Q
g Moisture resistance load +2.0 +0.2*4 +0.25 +0.1
Tt
® | Rated load +2.0 +0.2 +0.1 +0.1
© Total tolerance (Initial + TCR +
X +4, =+0. =+0. =+0.
£ | Solder heat + Rated load) 415 083 0.58 0.58

*1 Each product specification is extracted from the best guaranteed value of each item. Please refer to the catalog for detailed product specifications.
*2 Hot: (+25°C/+1259C): =25ppm/K ambient, Cold: (-55°C/+25°C): -50/~+25ppm/K ambient

*3 Valid for +25°C/+125°C ambient

*4 The resistance range of long-term stability +0.2% is 100 Q ~ 200 kQ (upper r-range is *0.4%)

www.koaeurope.de
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EV-Chargers: Shunt Resistors l@

Advantages of Special Trimming

No trimming lines
Special trimming of shunts

* Extremely low resistance values 0.2 mQ ~ 20 mQ

* Tolerance £1 % is standard

* Special trimming for uniform temperature distribution and
enhanced reliability

* Ultra low inductance - suitable for high frequencies

* Excellent heat radiation due to wide electrode

Short trimming cut

Long trimming cut
- Hotspot

- Higher drift

- Higher inductance

Trimming line construction No trimming lines Resistance change against applied current
35 ' Resistance change by .
30 = |ocal heat generation === —~
- ;z .~ Linear resistance change
E 1.5 — controlled by TCR of the element
. P
00 _M
0 0.2 n4 NA ne 1 1.2
Applied power (W)
Hot spot is created in the middle, Hot spot is created symmetrically to the central axis.
close to the trimming cut. => Better heat distribution for resistance stability.
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EV-Chargers: Shunt Resistors

Advantage of Non-Trimming Structure

Parasitic inductance has an influence on the current detection accuracy
Shunt with no trimming cut (2 mQ)

Shunt with trimming cut (2 mQ)

Voltage

Voltage

Current (A)

Current (A)

0 1 2 3 4 5
Time (psec) Time (psec)

High frequency and large slope (rising fast) are affected by inductance.

www.koaeurope.de
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EV-Chargers: Shunt Resistors O\

Metal Plate Chip Type Resistor — High Power

Features
* High power in small package

* Low resistances available: 0.5 mQ ~ 20 mQ
* Ultra low profile: 0.6 mm ~ 0.7 mm height F/'%
/TN

* No laser trimming cut - excellent pulse resistance - low inductance

* Metal alloy: superior corrosion and heat resistance Electrode  Resistive element
* Soldering area is mainly the bottom electrode

* AEC-Q200 tested

Applications
Automotive electronics, power steering (EPS), motor control units, power supplies,
AC / DC-DC converter, metering, CPU current sensing, mobile devices charge controller, etc.

TLRH: Higher resistance range of TLR

Ratings * 10mQ ... 270mQ, 0.25W ~ 5W, 0805 and 2512
Rated Terminal T.C.R. Resistance Range o
Part Temperature (ppm/K) F: +1% TLRZ: Metal plate chip jumper

TLR2A 0805 1W +105 °C +100 2 mQ ~ 10 mQ ® 10A ... 50A, 0402/0603/0805/1206
TLR2BP 1206 | 1.5~3W | +1000°C/ +110°C 0.5 mQ ~ 20 mQ _
TLR2HW 2010 2w +120 °C +£50 /%75 Operating Temp. Range:

5 5 0.5mQ ~ 10 mQ -65 ~ +155 OC (2A size)
TLR3AP 2512 3~5W +90 C/ +110 °C -65 ~ +170 °C (ZB,ZH,3A)
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Thank you very much for your attention
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ensing Resistors
» Technology

High Temperature - Molded

y of the inal ion in case of heat cycle stress

High

is essential in several circuit designs and applications.
With the SL-series, KOA offers excellent terminal strength and
solderability due to its molded design with metal electrodes which

easily absorb thermal expansion and shrinkage stress.
@ SLNS: 4527, 7 W, 3 mQ to 200 mQ
SLZ1: 2512, Jumper, 44 A

The of solder

Heat Stress & Mechanical Stress
sess
suticaphted  (Meatoycle) junclion s reduced

Modedresn ImerMeaPlate

Emm 2 H %

Standard Flat Chip Style KOA SL-types
shape

Mechanical stress can cause cracks due to the different thermal expansion coefficient of the ceramic
substrate and the PCB. The special electrode construction of the SL-series gives the ability to absorb
/

W Application Examples

"‘“‘,4' this stress.
o
*  Current detection in automotive (e.g. ECU)

he R
\ sizes K13 g h
\ smi““ 2 swond < WMM' , i:t:':e;m cracks — electrodes absorb heat
\ A & mechanical stress * Power supplies, battery packs !
; . *  High component and equipment reliability «  DC-DC converter |
-, , 4 . T « Flame retardant resin moiding (UL34 V-0) ©  AC adapters /
3) * Low resistance 3 mQ~ and high precision 0.5 % * Inverter circuits /’
S et s : + TCR 50 ppm/K is possible + Current sensing for CPU f
. ; . + Available in sizes 2010, 2512 and 4528 inch Power conditioner/inverter /
* Operating temperatures up to +180 *C * Industrial equipment |
S8 3 +  EU-RoHS compliant, AEC-Q200 qualified ©  Notebook PC's |
f- % o\ * Lab Kits are available ].
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