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| C&B Electronics

C&B Electronics is a world-class innovative enterprise that provides from
passive components to module. Since founded in 2006, C&B Electronics has
gradually formed a "non-traditional” manufacturing enterprise with a vertical
industrial chain covering R&D and manufacturing of high-end raw materials,
core EB welding equipment, electronic components, module level current
sensors and heating parts, serving various industries of high-end
manufacturing worldwide.

| RESI

Founded in 2006, it is a high-end resistor brand under C&B Electronics,
representing "quality" and "service". C&B is committed to building a domestic
resistor benchmark enterprise and providing resistor products with high
quality, reasonable price, and stable delivery to global engineers.
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Current Sensing Resistor

| Characteristics

* High-Precision
Low-TCR
Low Inductance and Thermal Resistance

Excellent Long-Term Stability

| Applications

®* Automotive Electronics

Industrial Control Equipment

Precision Power Supply

Formation & Sorting of Battery

Current Measurement
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PCSR2512

High-Precision Low-TCR
Molded Alloy Current Sensing Resistor

Resistance 5mQ~100mQ
Tolerance +0.1%

TCR +15ppm/°C
Rated Current 3A~14A

Applications

Automotive Electronics
Precision Power Supply
Instrumentation

Formation & Sorting of Battery
Medical Equipment

Better Solution for Sustainable
High End Manufacturing



PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Tolerance of £0.1% and TCR of X 15ppm
High Reliability and Stability

B oo @
; AEC-Q200

Introduction

High-precision low-TCR molded alloy current sensing resistor adopts a resistive alloy independently
developed by C&B Electronics, which undergoes precision processing, then is welded by a dedicated
electron beam welding equipment independently designed and manufactured by C&B Electronics to
achieve continuous welding, and then is shaped by precision stamping. Based on the control ability of
the resistance alloy's consistency, precision processing ability, process control ability, and precision
welding ability, the product can achieve a maximum target tolerance of £ 0.1% after precision trimming.

Finally, the productis encapsulated through precision molding.

The resistance range of PCSR2512 series of products is 5mQ~100mQ. TCR of PCSR2512 series is
<*15ppm/°C within the operating temperature range from -55°C to +125°C. By controlling the resistive
alloy materials, precision electron beam welding processes and subsequent processes, the thermal EMF

issignificantly reduced, while significantly improving its long-term stability.

PCSR2512 series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot meet
your needs, please contact our sales for consultation. Resi is committed to providing the best precision
resistor solutions to meet the needs of customers in testing and measurement, power equipment,

medical equipment, precision power supply, automotive electronics, formation & sorting of battery.

Electrical Parameters

Size Resistance

Rated Power Max. Operating Operating TCR Tolerance
(+70°0) Current Temperature PPM/°C(+20°C Ref) %

PCSR2512 5mQ~9mQ

+0.1
+0.5
*1.0
+5.0

1w 10A~14A -55°C~+170°C +15(-55°C~+125°C)

PCSR2512 10mQ~100mQ

+0.1
+0.5
*1.0
+5.0

1w 3A~10A -55°C~+170°C +15(-55°C~+125°C)

Applications

PCSR series is applicable to AC, DC, high and low-frequency sampling circuits.
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RES &8 PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Dimensions

Resistor Land Pattern Unit: mm

e

"|"Current Termina ‘<—> “p
Voltage Sensing
QI Terminal
Qi .\:
|
Voltage Sensing "I"Current Terminal

Terminal

Not following the recommended land pattern
design can seriously affect the

temperature coefficient measurement
results and current sensing accuracy!

Resistance L w A T a b

5mQ~100mQ 6.410.2 3.240.2 0.8+0.2 0.8+0.1 4.0 12

c d e f Packaging Quantity Net Weight
Per Reel g

2.0 1.65 14 0.5 Tape & Reel 4000pcs 0.07+0.02

Part Number Information

Example: PCSR2512BR0O05M9 ( PCSR 2512 £0.1% 5mQ *15ppm/°C Marked )

P C S R 2 5 1 2 B R 0 0 5 M 9

. g . 1.2 .
Series Size Tolerance Resistance TCR Packaging
PCSR 2512 B=%0.1% R005=5mQ M=%15ppm/°C 9=Marked

D=%£0.5% R010=10mQ 6=Unmarked
F=+1.0% R100=100mQ
J=%+5.0%

1. There are situations where the expression of resistance value exceeds four digits. 49.9mohm expresses as R0499, and 49.99mohm expresses as R04999, etc.
2. For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

o

8%

Performance
Test Test Method Standards Typical Max.
High Temperature 1000h@+170°C, unpowered AEC-Q200 TEST 3 AR<S0.1% AR +0.3%

Storage

MIL-STD-202 Method 108

Thermal Shock

-55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000
cycles

AEC-Q200 TEST 16
MIL-STD-202 Method 107

AR<*0.1%

ARSE0.3%

Bias Humidity

+85°C, 85%RH, powered no less than 10% rated power for
1000h

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AR<%0.05%

ARS10.2%

Load Life

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AR<SE0.5%

ARSE1.0%

Resistance to
Solvent

Immerse in solvent for 3 min and wipe 10 times. Three cycles of
three solvents. Dry at ambient temperature after cleaning

AEC-Q200 TEST 12
MIL-STD-202 Method 215

Clear marking. No visible
damage

Half Sine Wave, peak acceleration 100g's, pulse duration 6ms, 3

AEC-Q200 TEST 13

. <=0.029 <+0.059
Mechanical Shock times in each of six directions, on three different axes MIL-STD-202 Method 213 AR 0.5g% AR 0.05%
. , ) ) o AEC-Q200 TEST 14
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AR +0.02% AR +0.05%
orat € fey Y MIL-STD-202 Method 204 ° 0
Resistance to +260°C tin bath for 10s AEC-Q200 TEST 15 AR<H0.05% AR<H0.1%
Solder Heat MIL-STD-202 Method 210
Solderabili o AEC-Q200 TEST 18 No visible damage.
olderability +245°C tin bath for 3s IEC 60115-1 4.17 95% minimum coverage
TCR _55°C and +125°C. +20°C Ref. AEC-Q200 TEST 19 Refer to tested curve,

IEC60115-14.8

max. value < 15ppm/°C

Substrate Bending

2mm. Duration: 60s.

AEC-Q200 TEST 21
AEC-Q200-005

AR<*0.1%

AR<10.5%

Short Time 5x rated power, 5s IEC60115-14.13 ARS£0.1% ARSE0.5%
Overload
Low Temperature
-55°C for 96h, unpowered 1IEC 60068-2-1 AR<*0.1% AR<£0.5%
Storage
i Apply T=24 h/cycle, zero power,
Molstugg pply 724 hjcy power, MIL-STD-202 Method 106 ARS£0.02% LARSH0.05%
Resistance method 7a and 7b are not required
05/ C&B Electronics Shenzhen CO., LTD. | www.resistor.today | resi@cbeureka.com | Tel:0755-82899519
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PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Temperature Coefficient of Resistance Test Curve
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TCR Test Curve - PCSR2512 5mQ

-55°C
492
550
7.5
265
-0.55

55°C
505
013
293
-1.20
290

-55°C
507
5.60
5.08
214
293

-40°C
379
403
615
118
-1.16

-20°C
178
320
545
071

277

o°C 40°C 60°C 80°C
284 071 -0.36 -0.47
284 142 1.07 -0.47
419 503 335 279
-0.71 071 -1.07 -2.61
-2.77 -5.55 -5.20 -5.78
0
Temperature (°C)

100°C
124
-1.24
1.89
-3.02
-6.24

120°C
-1.70
171
1.68
-327
-7.08

TCR Test Curve - PCSR2512 10mQ

0°C 40°C 60°C
498 399 249
6.98 0.50 -0.75
0.50 150 150
-1.99 0.00 -0.75
148 247 0.74
.
Temperature (°C)

TCR Test Curve - PCSR2512 50mQ

-40C
403
455
404
082
246

-20°C oC 40°C 60°C

3.00 197 248 3.00

3.50 245 272 3.00

3.01 197 1.99 201

-0.50 -1.82 -1.16 -0.50

200 153 0.77 0.00
Temperature (°C)

140°C
-1.78
-2.25
1.82
-391
-7.28

170°C
-2.37
-2.65
1.56
-4.36
-7.49

80°C 100°C 120°C 140°C 170°C
249 199 150 091 0.50
0.66 -1.87 3.69 -6.06 -7.05
0.50 -0.12 0.80 -1.91 -1.93
232 -3.36 -4.98 -5.89 -6.19
-0.99 -1.23 2.27 -3.21 -3.88
o ——
o —

80°C 100°C 120°C 140°C 170°C
352 252 152 0.53 -0.47
327 230 133 0.36 -061
202 149 0.96 042 -0.11
0.16 -0.88 -191 -295 -3.98
-0.77 -1.33 -1.90 -247 -3.04

R1
R2
R3
R4
RS

TCR (ppm/°C)

2500

2000

15.00

10.00

-10.00

-15.00

-20.00

-25.00

— Rl
—— R2

—— RS

TCR (ppm/°C)

25.00

20.00

15.00

10.00

-10.00

-15.00

-20.00

-25.00

——R1
— R

R3

— R4

—— RS

TCR (ppm/°C)

25.00

20.00

15.00

10.00

500

-5.00

-10.00

-15.00

-20.00

-55°C
1.03
412
0.88
-1.04
059

-40°C
018
313
037
-1.86
-0.55

TCR Test Curve - PCSR2512 9mQ

-20°C
-138
1.66
138
279
-1.66

o
A1
221
-2.76
-6.69
-276

40°C 60°C 80°C 100°C
-2.76 -249 -3.87 -4.28
110 -0.28 -1.47 -207
-2.21 -3.04 -4.06 -4.56
-391 -6.42 -6.32 -1
221 -331 -4.78 -5.24
o
Temperature (°C)

120C
-4.97
-2.43
-5.42
-7.59
-5.85

TCR Test Curve - PCSR2512 20mQ

-55°C
606
561
402
773
277

-40°C
540
5.08
338
722
1.87

-20C
444
486
351
692
1.20

oC
444
394
260
601
080

140°C
-5.80
-3.13
-5.99
-8.28
-6.16

170°C
-5.97
324
619
-8.41

-6.48

40°C 60°C 80°C 100°C
5.23 3.66 296 281
6.83 4.60 3.50 276
3.64 1.95 0.52 013
783 574 496 490
0.00 0.40 -0.27 -0.60
.
Temperature (°C)

120C
251
247
016
470
-0.80

TCR Test Curve - PCSR2512 100mQ

140°C
213
210
026
426
147

170°C
167
165
049
352
128

%

-55°C
654
612
-8.10
662
623

-40°C
725
672
-835
702
-7.03

-20°C
837
-812

-1039
864
855

0C
892
896
746
972
-9.69

40°C 60°C 80°C 100°C
-10.04 -10.88 -11.34 -11.71
-8.40 -9.24 -10.64 -10.92
-9.59 -11.19 -11.90 -11.85
-8.10 -9.72 -10.62 -10.80
-7.41 -8.55 -9.69 -10.12
0
Temperature (°C)

120C
-11.49
-10.19
-11.83
-1047
-1037

140°C
-11.43
-10.08
-11.81
-10.71
-1045

170°C
-11.15
970
-11.29
-10.29
-10.11

R1
R2
R3
R4
RS

R1
R2
R3
R4
RS

R1
R2
R3
R4
RS
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PCSR2512

REJ &7

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Derating Curve

120

55°C

— +7/0°C

100

80

60

N

40

\+170°:j

N,

Rated Power (%)

20

AN

S e e A <

0 +25

+50 +75  +100

Terminal Temperature (°C)

+125 +150 +175

Reflow Soldering Profile

Resistor Surface Temperature:
Pre-Heat:+150°C~+190°C, 60~120sec.

275
Reflow: Above +220°C, 90~150sec. <1>20s max. o /N 260°C Peak
) - between +255°C and +260°C <1>255°C
Applicable Solder Composition: Sn-Ag-Cu
225 220°C
190°C 90~150s Cooling 6°C/s
175 g
5 150°C \
K]
g 125 60~120
© ~ S
2 ]
= Min. 10s
275
<——— Pre-heating max. 3°C/s
0
25 50 100 150 200 250 300
Time (s)
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RESE2 PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Construction

Marking

Mold Materials
Resistive Alloy . Copper Electrode

Marking
Marking: Resistance

Size Illustration Demonstration

R005=5mQ
R100=100mQ

2512

Storage Instructions

1) Resistors should be stored at atemperature of 5to 35 °C, with a humidity of<60% RH. The humidity should be kept as low as possible.

)
2) Resistors should be protected from direct sunlight.
)

(
(
(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCl, Sulfuric acid, H,S, etc.)
(4) Do not move the resistor from the packaging unless use it.

(

5) Underthe above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.
2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.
)

3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(

(

(

(4) The long-term operating power of resistors should be < rated power to avoid resistance drift caused by long-term overload.

(5) Please refer to the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.

(7) If the resistoris not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor welding caused by

oxidation of the resistor.

C&B Electronics Shenzhen CO., LTD. | www.resistor.today | resi@cbeureka.com | Tel:0755-82899519 / 08



PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Packaging
Tape Specifications Unit: mm
Ko Sprocket Hole T
\% K2 5
\ 4 ‘ /
dh 4 ol e
\:5< N -
) B
= h J A ‘ A A
¥ S ! N
50
/ | -
- K1 — B 7
Q Cavity D
B-B
Resistance A B ¢Do ¢D1 Ko K1 K2 E G W D T
5m0-100mQ  3.40+02 6.75+0.2  1.5%0.1 1.5+0.1  4.0+0.1  4.0%0.1 20401 1.75+0.1 55%0.1  12.0%03 1.0%+0.1 0.25%+0.05
Reel Specifications Unit: mm
\ _
@ N
/ 1
E 1
@© ¢
$C \ ®B
Label
$D
A ¢B ¢C ¢D (013
1.5 min. 13.5+0.5/-0.2 20.2 Min. 178+2 60+2
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RESIS2 PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Packaging

(1) 4000 pcs. resistors are packed in atape and wrappedin areel;

(2) Every 2 reels are packed by a cardboard sleeve case. The size of the cardboard is 180mm*180mm*35mm;

(3) Place every 8 casesinto a box (64000 pcs. / box);

(4) Box size:330mm*195mm*200mm.

Sprocket Hole

1.4000 pcs. resistors are packed 2.Every2reelsare packed by acardboard sleeve case.
inatapeandwrappedinareel. The size of the cardboard is 180mm*180mm*35mm;

3.Placeevery8casesintoabox
(64000 pcs. / box).

4.Forthe last box, 8 cardboard sleeve cases 5.Box size:330mm*195mm*200mm
should be placed regardless of quantity of the
product, preventing shaking.

C&B Electronics Shenzhen CO., LTD. | www.resistor.today | resi@cbeureka.com | Tel:0755-82899519 / 10



PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance Marking TCR Power Max. Operating Current
PCSR2512BR005M9 2512 +0.1% 5.0mQ Marked +15ppm/°C 1w 14A
PCSR2512DRO05M9 2512 +0.5% 5.0mQ Marked +15ppm/°C w 14A
PCSR2512FRO05M9 2512 +1.0% 5.0mQ Marked +15ppm/°C w 14A
PCSR2512JR005M9 2512 +5.0% 5.0mQ Marked +15ppm/°C w 14A
PCSR2512BRO06M9 2512 +0.1% 6.0mQ Marked +15ppm/°C w 12A
PCSR2512DR006M9 2512 +0.5% 6.0mQ Marked +15ppm/°C 1w 12A
PCSR2512FRO06M9 2512 +1.0% 6.0mQ Marked +15ppm/°C w 12A
PCSR2512JR006M9 2512 +5.0% 6.0mQ Marked +15ppm/°C w 12A
PCSR2512BRO07M9 2512 +0.1% 7.0mQ Marked +15ppm/°C w 11A
PCSR2512DRO07M9 2512 +0.5% 7.0mQ Marked +15ppm/°C w 11A
PCSR2512FRO07M9 2512 +1.0% 7.0mQ Marked +15ppm/°C w 11A
PCSR2512JR0O07M9 2512 +5.0% 7.0mQ Marked +15ppm/°C w 11A
PCSR2512BRO08M9 2512 +0.1% 8.0mQ Marked +15ppm/°C 1w 11A
PCSR2512DR008M9 2512 +0.5% 8.0mQ Marked +15ppm/°C w 11A
PCSR2512FRO08M9 2512 +1.0% 8.0mQ Marked +15ppm/°C w 11A
PCSR2512JR008M9 2512 +5.0% 8.0mQ Marked +15ppm/°C w 11A
PCSR2512BR0O09M9 2512 +0.1% 9.0mQ Marked +15ppm/°C 1w 10A
PCSR2512DR009M9 2512 +0.5% 9.0mQ Marked +15ppm/°C 1w 10A
PCSR2512FRO09M9 2512 +1.0% 9.0mQ Marked +15ppm/°C 1w 10A
PCSR2512JR009M9 2512 +5.0% 9.0mQ Marked +15ppm/°C 1w 10A
PCSR2512BR010M9 2512 +0.1% 10mQ Marked +15ppm/°C 1w 10A
PCSR2512DR010M9 2512 +0.5% 10mQ Marked +15ppm/°C w 10A
PCSR2512FR0O10M9 2512 +1.0% 10mQ Marked +15ppm/°C w 10A
PCSR2512JR010M9 2512 +5.0% 10mQ Marked +15ppm/°C w 10A
PCSR2512BRO15M9 2512 +0.1% 15mQ Marked +15ppm/°C w 8A
PCSR2512DR015M9 2512 +0.5% 15mQ Marked +15ppm/°C w 8A
PCSR2512FR015M9 2512 +1.0% 15mQ Marked +15ppm/°C w 8A
PCSR2512JR015M9 2512 +5.0% 15mQ Marked +15ppm/°C w 8A
PCSR2512BR018M9 2512 +0.1% 18mQ Marked +15ppm/°C 1w A
PCSR2512DR018M9 2512 +0.5% 18mQ Marked +15ppm/°C 1w A
PCSR2512FR018M9 2512 +1.0% 18mQ Marked +15ppm/°C w TA
PCSR2512JR018M9 2512 +5.0% 18mQ Marked +15ppm/°C w TA
PCSR2512BR020M9 2512 +0.1% 20mQ Marked +15ppm/°C w 7A
PCSR2512DR020M9 2512 +0.5% 20mQ Marked +15ppm/°C w TA
PCSR2512FR020M9 2512 +1.0% 20mQ Marked +15ppm/°C w TA
PCSR2512JR020M9 2512 +5.0% 20mQ Marked +15ppm/°C w TA
PCSR2512BR025M9 2512 +0.1% 25mQ Marked +15ppm/°C 1w 6A
PCSR2512DR025M9 2512 +0.5% 25mQ Marked +15ppm/°C w 6A
PCSR2512FR025M9 2512 +1.0% 25mQ Marked +15ppm/°C w 6A
PCSR2512JR025M9 2512 +5.0% 25mQ Marked +15ppm/°C w 6A
PCSR2512BRO30M9 2512 +0.1% 30mQ Marked +15ppm/°C w 5A
PCSR2512DR030M9 2512 +0.5% 30mQ Marked +15ppm/°C w 5A
PCSR2512FR030M9 2512 +1.0% 30mQ Marked +15ppm/°C w 5A
PCSR2512JR030M9 2512 +5.0% 30mQ Marked +15ppm/°C w 5A
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PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance Marking TCR Power Max. Operating Current
PCSR2512BR033M9 2512 +0.1% 33mQ Marked +15ppm/°C 1w 5A
PCSR2512DR033M9 2512 +0.5% 33mQ Marked +15ppm/°C 1w 5A
PCSR2512FR033M9 2512 +1.0% 33mQ Marked +15ppm/°C 1w 5A
PCSR2512JR033M9 2512 +5.0% 33mQ Marked +15ppm/°C 1w 5A
PCSR2512BR040M9 2512 +0.1% 40mQ Marked +15ppm/°C 1w 5A
PCSR2512DR040M9 2512 +0.5% 40mQ Marked +15ppm/°C 1w 5A
PCSR2512FR040M9 2512 +1.0% 40mQ Marked +15ppm/°C 1w 5A
PCSR2512JR040M9 2512 +5.0% 40mQ Marked +15ppm/°C 1w 5A
PCSR2512BR047M9 2512 +0.1% 47TmQ Marked +15ppm/°C 1w 4A
PCSR2512DR047M9 2512 +0.5% 47TmQ Marked +15ppm/°C 1w 4A
PCSR2512FR047M9 2512 +1.0% 47mQ Marked +15ppm/°C 1w 4A
PCSR2512JR047M9 2512 +5.0% 47TmQ Marked +15ppm/°C 1w aA
PCSR2512BRO50M9 2512 +0.1% 50mQ Marked +15ppm/°C 1w 4A
PCSR2512DR050M9 2512 +0.5% 50mQ Marked +15ppm/°C w 4A
PCSR2512FR050M9 2512 +1.0% 50mQ Marked +15ppm/°C w 4A
PCSR2512JR050M9 2512 +5.0% 50mQ Marked +15ppm/°C 1w 4A
PCSR2512BR100M9 2512 +0.1% 100mQ Marked +15ppm/°C w 3A
PCSR2512DR100M9 2512 +0.5% 100mQ Marked +15ppm/°C w 3A
PCSR2512FR100M9 2512 +1.0% 100mQ Marked +15ppm/°C w 3A
PCSR2512JR100M9 2512 +5.0% 100mQ Marked +15ppm/°C w 3A
PCSR2512BRO05M6 2512 +0.1% 5.0mQ Unmarked +15ppm/°C w 14A
PCSR2512DR005M6 2512 +0.5% 5.0mQ Unmarked +15ppm/°C w 14A
PCSR2512FR005M6 2512 +1.0% 5.0mQ Unmarked +15ppm/°C w 14A
PCSR2512JR005M6 2512 +5.0% 5.0mQ Unmarked +15ppm/°C 1w 14A
PCSR2512BR006M6 2512 +0.1% 6.0mQ Unmarked +15ppm/°C 1w 12A
PCSR2512DR006M6 2512 +0.5% 6.0mQ Unmarked +15ppm/°C w 12A
PCSR2512FRO06M6 2512 +1.0% 6.0mQ Unmarked +15ppm/°C w 12A
PCSR2512JR006M6 2512 +5.0% 6.0mQ Unmarked +15ppm/°C w 12A
PCSR2512BR0O07M6 2512 +0.1% 7.0mQ Unmarked +15ppm/°C 1w 11A
PCSR2512DR007M6 2512 +0.5% 7.0mQ Unmarked +15ppm/°C w 11A
PCSR2512FRO07M6 2512 +1.0% 7.0mQ Unmarked +15ppm/°C w 11A
PCSR2512JR007M6 2512 +5.0% 7.0mQ Unmarked +15ppm/°C w 11A
PCSR2512BRO08M6 2512 +0.1% 8.0mQ Unmarked +15ppm/°C w 11A
PCSR2512DR008M6 2512 +0.5% 8.0mQ Unmarked +15ppm/°C w 11A
PCSR2512FR008M6 2512 +1.0% 8.0mQ Unmarked +15ppm/°C w 11A
PCSR2512JR008M6 2512 +5.0% 8.0mQ Unmarked +15ppm/°C w 11A
PCSR2512BRO0IM6 2512 +0.1% 9.0mQ Unmarked +15ppm/°C w 10A
PCSR2512DR009M6 2512 +0.5% 9.0mQ Unmarked +15ppm/°C 1w 10A
PCSR2512FRO09M6 2512 +1.0% 9.0mQ Unmarked +15ppm/°C w 10A
PCSR2512JR009M6 2512 +5.0% 9.0mQ Unmarked +15ppm/°C w 10A
PCSR2512BRO10M6 2512 +0.1% 10mQ Unmarked +15ppm/°C w 10A
PCSR2512DR010M6 2512 +0.5% 10mQ Unmarked +15ppm/°C 1w 10A
PCSR2512FRO10M6 2512 +1.0% 10mQ Unmarked +15ppm/°C w 10A
PCSR2512JR010M6 2512 +5.0% 10mQ Unmarked +15ppm/°C w 10A
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PCSR2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

REIBR

Popular Part Numbers

Part Number Size Tolerance Resistance Marking TCR Power Max. Operating Current
PCSR2512BR015M6 2512 +0.1% 15mQ Unmarked +15ppm/°C 1w 8A
PCSR2512DR015M6 2512 +0.5% 15mQ Unmarked +15ppm/°C 1w 8A
PCSR2512FR015M6 2512 +1.0% 15mQ Unmarked +15ppm/°C 1w 8A
PCSR2512JR015M6 2512 +5.0% 15mQ Unmarked +15ppm/°C 1w 8A
PCSR2512BR018M6 2512 +0.1% 18mQ Unmarked +15ppm/°C w TA
PCSR2512DR018M6 2512 +0.5% 18mQ Unmarked +15ppm/°C w A
PCSR2512FR018M6 2512 +1.0% 18mQ Unmarked +15ppm/°C 1w A
PCSR2512JR018M6 2512 +5.0% 18mQ Unmarked +15ppm/°C w TA
PCSR2512BR020M6 2512 +0.1% 20mQ Unmarked +15ppm/°C w A
PCSR2512DR020M6 2512 +0.5% 20mQ Unmarked +15ppm/°C w A
PCSR2512FR020M6 2512 +1.0% 20mQ Unmarked +15ppm/°C 1w TA
PCSR2512JR020M6 2512 +5.0% 20mQ Unmarked +15ppm/°C 1w TA
PCSR2512BR025M6 2512 +0.1% 25mQ Unmarked +15ppm/°C 1w 6A
PCSR2512DR025M6 2512 +0.5% 25mQ Unmarked +15ppm/°C 1w 6A
PCSR2512FR025M6 2512 +1.0% 25mQ Unmarked +15ppm/°C 1w 6A
PCSR2512JR025M6 2512 +5.0% 25mQ Unmarked +15ppm/°C 1w 6A
PCSR2512BR0O30M6 2512 +0.1% 30mQ Unmarked +15ppm/°C w 5A
PCSR2512DR030M6 2512 +0.5% 30mQ Unmarked +15ppm/°C w 5A
PCSR2512FR030M6 2512 +1.0% 30mQ Unmarked +15ppm/°C w 5A
PCSR2512JR030M6 2512 +5.0% 30mQ Unmarked +15ppm/°C w 5A
PCSR2512BR033M6 2512 +0.1% 33mQ Unmarked +15ppm/°C w 5A
PCSR2512DR033M6 2512 +0.5% 33mQ Unmarked +15ppm/°C w 5A
PCSR2512FR033M6 2512 +1.0% 33mQ Unmarked +15ppm/°C w 5A
PCSR2512JR033M6 2512 +5.0% 33mQ Unmarked +15ppm/°C 1w 5A
PCSR2512BR040M6 2512 +0.1% 40mQ Unmarked +15ppm/°C 1w 5A
PCSR2512DR040M6 2512 +0.5% 40mQ Unmarked +15ppm/°C w 5A
PCSR2512FR040M6 2512 +1.0% 40mQ Unmarked +15ppm/°C 1w 5A
PCSR2512JR040M6 2512 +5.0% 40mQ Unmarked +15ppm/°C 1w 5A
PCSR2512BR047M6 2512 +0.1% 47TmQ Unmarked +15ppm/°C 1w 4A
PCSR2512DR047M6 2512 +0.5% 47TmQ Unmarked +15ppm/°C 1w 4A
PCSR2512FR047M6 2512 +1.0% 47TmQ Unmarked +15ppm/°C 1w 4A
PCSR2512JR047M6 2512 +5.0% 47TmQ Unmarked +15ppm/°C 1w 4A
PCSR2512BRO50M6 2512 +0.1% 50mQ Unmarked +15ppm/°C w aA
PCSR2512DR050M6 2512 +0.5% 50mQ Unmarked +15ppm/°C w 4A
PCSR2512FRO50M6 2512 +1.0% 50mQ Unmarked +15ppm/°C w 4A
PCSR2512JR050M6 2512 +5.0% 50mQ Unmarked +15ppm/°C w 4A
PCSR2512BR100M6 2512 +0.1% 100mQ Unmarked +15ppm/°C 1w 3A
PCSR2512DR100M6 2512 +0.5% 100mQ Unmarked +15ppm/°C 1w 3A
PCSR2512FR100M6 2512 +1.0% 100mQ Unmarked +15ppm/°C w 3A
PCSR2512JR100M6 2512 +5.0% 100mQ Unmarked +15ppm/°C w 3A
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PCSK2512

High-Precision Low-TCR
Molded Alloy Current Sensing Resistor

Resistance 5mQ~100mQ
Tolerance +0.5%

TCR +25ppm/°C
Rated Current 3A~14A

Applications

Automotive Electronics
Precision Power Supply
Instrumentation

Formation & Sorting of Battery
Medical Equipment

Better Solution for Sustainable
High End Manufacturing



PCSK2512

RES &7

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Tolerance of £0.5% and TCR of £25ppm
High Reliability and Stability

AEC-Q200

Introduction

High-precision low-TCR molded alloy current sensing resistor adopts a resistive alloy independently
developed by C&B Electronics, which undergoes precision processing, then is welded by a dedicated
electron beam welding equipment independently designed and manufactured by C&B Electronics to
achieve continuous welding, and then is shaped by precision stamping. Based on the control ability of
the resistance alloy's consistency, precision processing ability, process control ability, and precision
welding ability, the product can achieve a maximum target tolerance of = 0.5% after precision

trimming. Finally, the productis encapsulated through precision molding.

The resistance range of PCSK2512 series of products is 5mQ~100mQ. TCR of PCSK2512 series is
<*25ppm/°C within the operating temperature range from -55°C to +125°C. By controlling the resistive
alloy materials, precision electron beam welding processes and subsequent processes, the thermal EMF

issignificantly reduced, while significantly improving its long-term stability.

PCSK2512 series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot meet
your needs, please contact our sales for consultation. Resi is committed to providing the best precision
resistor solutions to meet the needs of customers in testing and measurement, power equipment,

medical equipment, precision power supply, automotive electronics, formation & sorting of battery.

Electrical Parameters

Size Resistance Rated Power Max. Operating Operating TCR Tolerance
(+70°C) Current Temperature ppmM/°C(+20°C Ref) %

+0.5
PCSK2512 5mQ~9mQ w 10A~14A -55°C~+170°C +25(-55°C~+125°C) +1.0
+5.0
+0.5
PCSK2512 10mQ~100mQ w 3A~10A -55°C~+170°C +25(-55°C~+125°C) +1.0
0

Applications

PCSK series is applicable to AC, DC, high and low-frequency sampling circuits.
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RES SR PCSK2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Dimensions
Resistor Land Pattern Unit:mm

‘Ee,

4{

"I"Current Terminal wr

Voltage Sensing
Terminal

g
Voltage Sensing "I"Current Terminal
Terminal
Not following the recommended land pattern
design can seriously affect the
temperature coefficient measurement
results and current sensing accuracy!
Resistance L w A T a b
5mQO~100mQ 6.4%0.2 3.2%0.2 0.8%0.2 0.8+0.1 4.0 1.2
c d e f Packaging Quantity Net Weight
Per Reel g
2.0 1.65 1.4 0.5 Tape & Reel 4000pcs 0.07£0.02

Part Number Information

Example: PCSK2512DR005P9 ( PCSK 2512 £0.5% 5mQ *25ppm/°C Marked )

P C S K 2 5 1 2 D R 0 0 5 P 9

Series Size Tolerance Resistance™’ TCR Packaging

PCSK 2512 D=%+0.5% R005=5mQ P=425ppm/°C 9=Marked
F=£1.0% R010=10mQ 6=Unmarked
J=%5.0% R100=100mQ

1. There are situations where the expression of resistance value exceeds four digits. 49.9mohm expresses as R0499, and 49.99mohm expresses as R04999, etc.
2. For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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PCSK2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

0

Performance

Test

Test Method

Standards

Typical

Max.

High Temperature
Storage

1000h@+170°C, unpowered

AEC-Q200 TEST 3
MIL-STD-202 Method 108

AR<*0.1%

AR<£0.5%

Thermal Shock

-55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000
cycles

AEC-Q200 TEST 16
MIL-STD-202 Method 107

AR<*0.1%

AR<SE0.5%

Bias Humidity

+85°C, 85%RH, powered no less than 10% rated power for
1000h

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AR<%0.05%

AR<10.5%

Load Life

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AR<SE0.5%

ARSE1.0%

Resistance to
Solvent

Immerse in solvent for 3 min and wipe 10 times. Three cycles of
three solvents. Dry at ambient temperature after cleaning

AEC-Q200 TEST 12
MIL-STD-202 Method 215

Clear marking. No visible
damage

Half Sine Wave, peak acceleration 100g's, pulse duration 6ms, 3

AEC-Q200 TEST 13

i <+0.029 <+£0.059
Mechanical Shock times in each of six directions, on three different axes MIL-STD-202 Method 213 AR 0.0%% AR 0.05%
o . . . _— AEC-Q200 TEST 14
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AR +0.02% AR +0.05%
orat € fey y MIL-STD-202 Method 204 ° 0
Resistance to +260°C tin bath for 10 AEC-Q200 TEST 15 AR<H0.05% AR<H0.1%
Solder Heat MIL-STD-202 Method 210
Solderabili o AEC-Q200 TEST 18 No visible damage.
olderability *245°C tin bath for 3s IEC 60115-14.17 95% minimum coverage
TCR _55°C and +125°C. +20°C Ref. AEC-Q200 TEST 19 Refer to tested curve,

IEC60115-14.8

max. value < 25ppm/°C

Substrate Bending

2mm. Duration: 60s.

AEC-Q200 TEST 21
AEC-Q200-005

AR<*0.1%

AR<*0.5%

Short Time 5x rated power, 5s IEC60115-14.13 ARS£0.1% ARSE0.5%
Overload
Low Temperature

-55°C for 96h, unpowered IEC 60068-2-1 AR<*0.1% AR<£0.5%
Storage

i Apply T=24 h/cycle, zero power,

Moisturg pply T=24 hfcy power, MIL-STD-202 Method 106 ARS£0.02% ARSE0.2%
Resistance method 7a and 7b are not required
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PCSK2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Temperature Coefficient of Resistance Test Curve

25.00

20.00

15.00

10.00

-5.00

TCR (ppm/°C)

-10.00
-15.00

-20.00

2500 e
13.89
1682
16.01

1415
5 1817

2

25.00

20.00

15.00

10.00

TCR (ppm/°C)

-10.00
-15.00
-20.00
-25.00

-55°C

R3 626
— R4 438
——— R5 645

25.00

20.00

TCR (ppm/°C)

-5.00
-10.00
-15.00
-20.00
-25.00
55°C
—— RL 1501
— R2 1718
R3 715
—— R4 1184
——R5 805

-40°C
14.02
1635
1535
14.02
1736

-40°C
9.47
149
649
515
6.74

-40°C
14.34
1624
615
10.05
811

TCR Test Curve - PCSK2512 5mQ

20°C
12.02
1552
14.01
1101
1753

-20°C
8.46
2.99
424
346
4.90

0°C
13.02
18.02
15.01
1101
17.03

6.93
100
3.99
3.92
481

15.00
10.00 —_—

R1
R2
R3
R4
RS

40°C 60°C 80°C 100°C 120°C 140°C 170°C

12.02 1101 1135 9.76 9.61 9.35 5.07

15.02 14.51 13.68 13.01 11.81 11.68 7.07

13.01 12.51 1234 1226 1141 1118 6.94

14.02 12.02 1168 10.26 9.21 9.18 5.34

17.03 12.52 15.70 15.03 1423 13.86 8.68

Temperature(°C)
TCR Test Curve - PCSK2512 10mQ

R1
R2
R3
R4
R5

40°C 60°C 80°C 100°C 120°C 140°C 170°C

5.99 249 -2.49 -1.74 -1.49 -1.58 -1.64

2.50 0.75 3.32 -3.86 -5.28 -7.39 -8.19

3.50 150 -3.66 -3.25 -3.30 -4.00 -371

2.00 -0.75 -9.29 -8.59 -9.16 -9.38 -9.18

447 0.74 -5.43 -4.57 -4.94 -5.43 -5.78

Temperature(°C)
TCR Test Curve - PCSK2512 50mQ

R1
R2
R3
R4
RS

-20°C
14.48
1611
545
963
755

0°C
14.07
15.69
419
838
5.87

40°C | 60°C | 80°C | 100°C
1241 992 7.98 7.84

120°C | 140°C  170°C
7.76 7.70 792

14.86 11.96 11.00 10.93
5.03 335 279 1.89
14.24 1131 9.21 838
6.71 7.13 5.31 4.40
o
Temperature(°C)

10.72
168
787
470

10.72
182
754
4.05

1044
156
7.04
369

TCR (ppm/°C)

TCR (ppm/°C)

TCR (ppm/°C)

25.00

20.00

15.00

10.00

-10.00

-15.00

-20.00

-25.00

R1
R2

R4
RS

25.00

20.00

15.00

10.00

-5.00

-10.00

-15.00

-20.00

-25.00

R2

R3
R4

25.00

20.00

15.00

10.00

-10.00

-15.00

2000

-25.00

TCR Test Curve - PCSK2512 9mQ

o0°c
-6.11
279
176
-11.69
-1.76

40°C 60°C 80°C 100°C 120°C 140°C 170°C
-1.76 -7.49 -8.87 -9.28 -9.97 -10.80 10.97
-3.90 -5.28 -6.47 -1.07 -7.43 -8.13 -8.24
-7.21 -8.04 -9.06 -9.56 -10.42 -10.99 -11.19
-8.91 -11.42 -11.32 -12.11 -12.59 13.28 1341
-1.21 -8.31 -9.78 -10.24 -10.85 -11.16 -11.48
.
Temperature(°C)

TCR Test Curve - PCSK2512 20mQ

e A

oc
13.28
848
626
692
809

40°C | 60°C | 80°C | 100°C
1288 1249 1209 1176
863 878 892 7.80
751 876 1001 810
784 876 967 746
716 622 529 525

Temperature(°C)

120C
11.42
6.69
6.20
524
522

140°C
11.08
557
429
3.03
518

TCR Test Curve - PCSK2512 100mQ

170°C
1074
445
238
081
514

—_—
-55°C -40°C -20°C
-3.97 -4.82 -6.38
-0.88 -1.87 -3.34
-4.12 -5.37 -3.62
-6.04 -6.86 -1.79
-4.41 -5.55 -6.66
-55°C -40°C -20°C
14.65 14.20 1374
936 9.07 878
1001 876 751
8.67 8.09 7.50
9.96 934 87
55°C | -40C 20T
654 125 837
612 612 8L
810 835 | 1039
662 | 102 | 864
-6.23 -1.03 -8.55

oC

892
-8.96
746
972
-9.69

40°C 60°C 80°C 100°C
G0t oss | s um
S0 sk s 108
o5 im0 s
S0 | en | 106 om
-7.41 -8.55 -9.69 -10.12

Temperature(°C)

120°C
-11.49
-10.19
1183
1047
-1037

140°C
1143
-10.08
1181
1071
-10.45

170°C
1115

970
1129
-1029
-10.11

R1
R2
R3
R4
R5

R1
R2
R3

RS

R1
R2
R3
R4
RS
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PCSK2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

REJ &R

Derating Curve

Rated Power (%)

120

100

80

60

40

20

4— 155°C S— +T0°C
N\
1
AN
RN
! N\
! +170°C
: N
' 1
: \ :
1
' 1
: 1
-75 -50 -25 0 +25 +50 +75 +100 +125 +150 +175

Terminal Temperature (°C)

Reflow Soldering Profile

Resistor Surface Temperature:
Pre-Heat:+150°C~+190°C, 60~120sec.
Reflow: Above+220°C, 90~150sec.
Applicable Solder Composition: Sn-Ag-Cu

Temperature (°C)

275

225

175

125

75

<1>20s max. . __260°C Peak
between +255°C and +260°C <1>255 A
220°C
190°
. 90~150s Cooling 6°C/s
150°C
60~120s

/

=

Min. 10s

N\

<——— Pre-heating max. 3°C/s

25

50

100

150

Time (s)

200

250 300
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RESE2 PCSK2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Construction

Marking

Mold Materials

Resistive Alloy Copper Electrode

Marking
Marking: Resistance

Size Illustration Demonstration

2512 RO05: Resistance

Storage Instructions

1) Resistors should be stored at atemperature of 5to 35 °C, with a humidity of<60% RH. The humidity should be kept as low as possible.

)
2) Resistors should be protected from direct sunlight.
)

(
(
(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCl, Sulfuric acid, H,S, etc.)
(4) Do not move the resistor from the packaging unless use it.

(

5) Underthe above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.
2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.
)

3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(

(

(

(4) The long-term operating power of resistors should be < rated power to avoid resistance drift caused by long-term overload.

(5) Please refer to the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.

(7) If the resistoris not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor welding caused by

oxidation of the resistor.
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PCSK2512

RES &7

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Packaging
Tape Specifications Unit: mm
Ko Sprocket Hole
T e
\% K2 B
\ ¢ /
Fr & | €
© L
= h J A 3 A 3 A
‘ ‘ ‘ .
S >t
50
/ | T
~, - Kl > - B Dﬁ
Q Cavity
B-B
Resistance A B ¢Do ¢D1 Ko K1 K2 E G W D T
5mQ-100mQ  3.40+0.2 67502  1.5%0.1 1.5+0.1  4.0%0.1  4.0%0. 2.0+0.1 1.75+0.1 55%01  12.0%03 1.0+0.1 0.25%0.05
Reel Specifications Unit: mm
\ _
@ N
/ 1
OO S
¢C ®B
Label
$D
A ¢B »C oD oOE
1.5 min. 13.5+0.5/-0.2 20.2 Min. 17842 60+2
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RESS2 PCSK2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Packaging

(1) 4000 pcs. resistors are packed in atape and wrappedin areel;
(2) Every 2 reels are packed by a cardboard sleeve case. The size of the cardboard is 180mm*180mm*35mm;

(3) Place every 8 casesinto a box (64000 pcs. / box);

(4) Box size:330mm*195mm*200mm.

Sprocket Hole

1.4000 pcs. resistors are packed 2.Every2reelsare packed by acardboard sleeve case.
inatapeandwrappedinareel. The size of the cardboard is 180mm*180mm*35mm;

3.Placeevery8casesintoabox
(64000 pcs. / box).

\\“LULUOOZ

4.Forthe last box, 8 cardboard sleeve cases 5.Box size:330mm*195mm*200mm
should be placed regardless of quantity of the
product, preventing shaking.
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PCSK2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance Marking TCR Power Max. Operating Current
PCSK2512DR005P9 2512 +0.5% 5.0mQ Marked +25ppm/°C w 14A
PCSK2512FR005P9 2512 +1.0% 5.0mQ Marked +25ppm/°C 1w 14A
PCSK2512JR005P9 2512 +5.0% 5.0mQ Marked +25ppm/°C w 14A
PCSK2512DR006P9 2512 +0.5% 6.0mQ Marked +25ppm/°C w 12A
PCSK2512FR006P9 2512 +1.0% 6.0mQ Marked +25ppm/°C w 12A
PCSK2512JR006P9 2512 +5.0% 6.0mQ Marked +25ppm/°C w 12A
PCSK2512DR007P9 2512 +0.5% 7.0mQ Marked +25ppm/°C 1w 11A
PCSK2512FR007P9 2512 +1.0% 7.0mQ Marked +25ppm/°C 1w 11A
PCSK2512JR007P9 2512 +5.0% 7.0mQ Marked +25ppm/°C w 11A
PCSK2512DR008P9 2512 +0.5% 8.0mQ Marked +25ppm/°C w 11A
PCSK2512FR008P9 2512 +1.0% 8.0mQ Marked +25ppm/°C w 11A
PCSK2512JR008P9 2512 +5.0% 8.0mQ Marked +25ppm/°C w 11A
PCSK2512DR009P9 2512 +0.5% 9.0mQ Marked +25ppm/°C w 10A
PCSK2512FRO09P9 2512 +1.0% 9.0mQ Marked +25ppm/°C w 10A
PCSK2512JR009P9 2512 +5.0% 9.0mQ Marked +25ppm/°C w 10A
PCSK2512DR010P9 2512 +0.5% 10mQ Marked +25ppm/°C 1w 10A
PCSK2512FR010P9 2512 +1.0% 10mQ Marked +25ppm/°C 1w 10A
PCSK2512JR010P9 2512 +5.0% 10mQ Marked +25ppm/°C w 10A
PCSK2512DR015P9 2512 +0.5% 15mQ Marked +25ppm/°C w 8A
PCSK2512FR015P9 2512 +1.0% 15mQ Marked +25ppm/°C w 8A
PCSK2512JR015P9 2512 +5.0% 15mQ Marked +25ppm/°C 1w 8A
PCSK2512DR018P9 2512 +0.5% 18mQ Marked +25ppm/°C w TA
PCSK2512FR018P9 2512 +1.0% 18mQ Marked +25ppm/°C w A
PCSK2512JR018P9 2512 +5.0% 18mQ Marked +25ppm/°C w TA
PCSK2512DR020P9 2512 +0.5% 20mQ Marked +25ppm/°C w TA
PCSK2512FR020P9 2512 +1.0% 20mQ Marked +25ppm/°C w TA
PCSK2512JR020P9 2512 +5.0% 20mQ Marked +25ppm/°C w TA
PCSK2512DR025P9 2512 +0.5% 25mQ Marked +25ppm/°C w 6A
PCSK2512FR025P9 2512 +1.0% 25mQ Marked +25ppm/°C 1w 6A
PCSK2512JR025P9 2512 +5.0% 25mQ Marked +25ppm/°C 1w 6A
PCSK2512DR030P9 2512 +0.5% 30mQ Marked +25ppm/°C w 5A
PCSK2512FR030P9 2512 +1.0% 30mQ Marked +25ppm/°C w 5A
PCSK2512JR030P9 2512 +5.0% 30mQ Marked +25ppm/°C w 5A
PCSK2512DR033P9 2512 +0.5% 33mQ Marked +25ppm/°C w 5A
PCSK2512FR033P9 2512 +1.0% 33mQ Marked +25ppm/°C w 5A
PCSK2512JR033P9 2512 +5.0% 33mQ Marked +25ppm/°C w 5A
PCSK2512DR040P9 2512 +0.5% 40mQ Marked +25ppm/°C w 5A
PCSK2512FR040P9 2512 +1.0% 40mQ Marked +25ppm/°C w 5A
PCSK2512JR040P9 2512 +5.0% 40mQ Marked +25ppm/°C 1w 5A
PCSK2512DR047P9 2512 +0.5% 47mQ Marked +25ppm/°C w 4A
PCSK2512FR047P9 2512 +1.0% 47mQ Marked +25ppm/°C w 4A
PCSK2512JR047P9 2512 +5.0% 47mQ Marked +25ppm/°C w 4A
PCSK2512DR050P9 2512 +0.5% 50mQ Marked +25ppm/°C w aA
PCSK2512FR050P9 2512 +1.0% 50mQ Marked +25ppm/°C 1w aA
PCSK2512JR050P9 2512 +5.0% 50mQ Marked +25ppm/°C w 4A
PCSK2512DR100P9 2512 +0.5% 100mQ Marked +25ppm/°C w 3A
PCSK2512FR100P9 2512 +1.0% 100mQ Marked +25ppm/°C w 3A
PCSK2512JR100P9 2512 +5.0% 100mQ Marked +25ppm/°C 1w 3A
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PCSK2512

High-Precision Low-TCR Molded Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance Marking TCR Power Max. Operating Current
PCSK2512DR005P6 2512 +0.5% 5.0mQ Unmarked +25ppm/°C w 14A
PCSK2512FR005P6 2512 +1.0% 5.0mQ Unmarked +25ppm/°C w 14A
PCSK2512JR005P6 2512 +5.0% 5.0mQ Unmarked +25ppm/°C w 14A
PCSK2512DR006P6 2512 +0.5% 6.0mQ Unmarked +25ppm/°C w 12A
PCSK2512FRO06P6 2512 +1.0% 6.0mQ Unmarked +25ppm/°C w 12A
PCSK2512JR006P6 2512 +5.0% 6.0mQ Unmarked +25ppm/°C w 12A
PCSK2512DR007P6 2512 +0.5% 7.0mQ Unmarked +25ppm/°C 1w 11A
PCSK2512FRO07P6 2512 +1.0% 7.0mQ Unmarked +25ppm/°C w 11A
PCSK2512JR007P6 2512 +5.0% 7.0mQ Unmarked +25ppm/°C w 11A
PCSK2512DR008P6 2512 +0.5% 8.0mQ Unmarked +25ppm/°C w 11A
PCSK2512FR008P6 2512 +1.0% 8.0mQ Unmarked +25ppm/°C w 11A
PCSK2512JR008P6 2512 +5.0% 8.0mQ Unmarked +25ppm/°C 1w 11A
PCSK2512DR009P6 2512 +0.5% 9.0mQ Unmarked +25ppm/°C w 10A
PCSK2512FR009P6 2512 +1.0% 9.0mQ Unmarked +25ppm/°C w 10A
PCSK2512JR009P6 2512 +5.0% 9.0mQ Unmarked +25ppm/°C 1w 10A
PCSK2512DR010P6 2512 +0.5% 10mQ Unmarked +25ppm/°C w 10A
PCSK2512FR010P6 2512 +1.0% 10mQ Unmarked +25ppm/°C w 10A
PCSK2512JR010P6 2512 +5.0% 10mQ Unmarked +25ppm/°C w 10A
PCSK2512DR015P6 2512 +0.5% 15mQ Unmarked +25ppm/°C 1w 8A
PCSK2512FR015P6 2512 +1.0% 15mQ Unmarked +25ppm/°C w 8A
PCSK2512JR015P6 2512 +5.0% 15mQ Unmarked +25ppm/°C w 8A
PCSK2512DR018P6 2512 +0.5% 18mQ Unmarked +25ppm/°C 1w A
PCSK2512FR018P6 2512 +1.0% 18mQ Unmarked +25ppm/°C 1w A
PCSK2512JR018P6 2512 +5.0% 18mQ Unmarked +25ppm/°C w A
PCSK2512DR020P6 2512 +0.5% 20mQ Unmarked +25ppm/°C w A
PCSK2512FR020P6 2512 +1.0% 20mQ Unmarked £25ppm/°C 1w TA
PCSK2512JR020P6 2512 +5.0% 20mQ Unmarked +25ppm/°C 1w 7A
PCSK2512DR025P6 2512 +0.5% 25mQ Unmarked +25ppm/°C w 6A
PCSK2512FR025P6 2512 +1.0% 25mQ Unmarked +25ppm/°C w 6A
PCSK2512JR025P6 2512 +5.0% 25mQ Unmarked +25ppm/°C 1w 6A
PCSK2512DR030P6 2512 +0.5% 30mQ Unmarked +25ppm/°C w 5A
PCSK2512FR030P6 2512 +1.0% 30mQ Unmarked +25ppm/°C w 5A
PCSK2512JR030P6 2512 +5.0% 30mQ Unmarked +25ppm/°C w 5A
PCSK2512DR033P6 2512 +0.5% 33mQ Unmarked +25ppm/°C 1w 5A
PCSK2512FR033P6 2512 +1.0% 33mQ Unmarked +25ppm/°C 1w 5A
PCSK2512JR033P6 2512 +5.0% 33mQ Unmarked +25ppm/°C w 5A
PCSK2512DR040P6 2512 +0.5% 40mQ Unmarked +25ppm/°C w 5A
PCSK2512FR040P6 2512 +1.0% 40mQ Unmarked +25ppm/°C 1w 5A
PCSK2512JR040P6 2512 +5.0% 40mQ Unmarked +25ppm/°C w 5A
PCSK2512DR047P6 2512 +0.5% 47TmQ Unmarked +25ppm/°C w 4A
PCSK2512FR047P6 2512 +1.0% 47mQ Unmarked +25ppm/°C w 4A
PCSK2512JR047P6 2512 +5.0% 4TmQ Unmarked +25ppm/°C 1w 4A
PCSK2512DR050P6 2512 +0.5% 50mQ Unmarked +25ppm/°C w 4A
PCSK2512FR050P6 2512 +1.0% 50mQ Unmarked +25ppm/°C w 4A
PCSK2512JR050P6 2512 +5.0% 50mQ Unmarked +25ppm/°C w 4A
PCSK2512DR100P6 2512 +0.5% 100mQ Unmarked +25ppm/°C 1w 3A
PCSK2512FR100P6 2512 +1.0% 100mQ Unmarked +25ppm/°C w 3A
PCSK2512JR100P6 2512 +5.0% 100mQ Unmarked +25ppm/°C w 3A
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EBWM2512

High-Precision Low-Inductance
Alloy Current Sensing Resistor

Resistance 0.3mO~1mQ

Tolerance +0.5%
TCR +200ppm/°C
Rated Current 77A~140A

Applications

Automotive Electronics
Precision Power Supply
Formation & Sorting of Battery
Electric Tools

Medical Equipment

Better Solution for Sustainable
High End Manufacturing



RES &8 EBWM2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

Low-Inductance Alloy Current Sensing Resistor
“Trimming Free” Technology, High Precision, Reliability

Introduction

EBWM2512 series is based on a precision resistive alloy, welded by a specialized electron beam
welding equipment. Both resistive alloy and welding equipment are independently designed and
manufactured by C&B Electronics. Because of controlling the consistency of resistive alloys,
precision processing ability and efficient welding, EBWM2512 achieves a maximum target tolerance
of = 0.5% after stamping without trimming. TCR of EBWM2512 series within the temperature range
of -55°Cto+170°Cis < £200ppm/°C. Inductanceis < 3nH.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids

current accumulation hotspots caused by trimmed notch, greatly improving the reliability of the
product. Meanwhile, due to the improvement of welding quality, thermal EMF of the product is
significantly reduced, improvingits long-term stability.

EBWM2512 series, from raw materials, core equipment, to core processes, achievesindependent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot
meet your needs, please contact our sales for consultation. Resi is committed to providing the best
precision resistor solutions to meet the needs of customers in instrumentation, medical equipment,

SCTp @ automotive electronics, precision power supplies, formation & sorting of battery, testing and
AEC-Q200 . .
measurement equipment and other fields.

Electrical Parameters

Size Resistance Rated Power Max. Operating Operating TCR Thermal Tolerance
(+70°C) Current Temperature ppm/°C(+20°C Ref) Resistance* %
+0.5
EBWM2512 0.3mQ 6W 140A -55°C~+170°C +200(-55°C~+170°C) 4.1°C/W +1.0
+5.0
+0.5
EBWM2512 0.5mQ 6W 109A -55°C~+170°C £200(-55°C~+170°C) 5.1°C/wW *1.0
+5.0
+0.5
EBWM2512 1.0mQ 6W 77A -55°C~+170°C +200(-55°C~+170°C) 11.1°C/W +1.0
+5.0

* Thermal Resistance: Refer to the internal thermal resistance between the center of the resistive alloy and the copper electrode.
Asthe heat dissipation efficiency isinfluenced by operating environment, copper bus bars, PCB design, etc., this parameter is only for reference.

Applications

Inductance of EBWM2512 current sensing resistors is less than 3nH, suitable for AC, DC low and high frequency sampling circuits.
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EBWM2512 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Dimensions Unit:mm

Resistor Land Pattern

Not following the recommended land pattern
design can seriously affect the temperature
coefficient measurement results and current
sensing accuracy!

Resistance L w A T D a b c Packaging Quantity NetWeight
Per Reel g

0.3mQ 6303 3.0+03 13%03  1.0+02 035202 3.9402 3.4+025 1.8+0.25 Tape&Reel 4000pcs 0.17£0.05

0.5mQ 6303 3.0+03 13+03 09102 035202 39402 34%025 1.8+025 Tape&Reel 4000pcs 0.16£0.05

1.0mQ 6.3+03 3.0+03 13+03  04%0.15 035202 39402 34+025 1.8+025 Tape&Reel 4000pcs 0.07+0.03

Part Number Information

Example:EBWM2512FL500S9 (EBWM 2512 +1.0% 0.5mQ *200ppm/°C Standard)

E B W M 2 5 1 2 F L 5 0 0 S 9

Series Size Tolerance Resistance TCR Code
EBWM 2512 D=%0.5% L300=0.3mQ S=%200ppm/°C 9=Standard
F=%+1.0% L500=0.5mQ
J=£5.0% 1L00=1.0mQ

For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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EBWM2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

Performance
Test Test Method Standards Typical Max.
High Temperature 101, 64170°C, unpowered AEC-Q200 TEST 3 ARS£0.5% ARSE1.0%

Storage

MIL-STD-202 Method 108

Thermal Shock

-55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000
cycles

AEC-Q200 TEST 16
MIL-STD-202 Method 107

AR<S£0.1%

AR<SE0.5%

Bias Humidity

+85°C, 85%RH, powered no less than 10% rated power for
1000h

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AR £0.2%

AR<*£0.5%

Load Life

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AR<S£0.5%

ARSE1.0%

Resistance to

Immerse in solvent for 3 min and wipe 10 times. Three cycles of

AEC-Q200 TEST 12

Clear marking. No visible

Solvent three solvents. Dry at ambient temperature after cleaning MIL-STD-202 Method 215 damage
Mechanical Shock Half SI-I"Ie Wave, p.eak'accetleratlon 100g s,-pulse duration 6ms, 3 AEC-Q200 TEST 13 AR +0.01% AR +0.2%
times in each of six directions, on three different axes MIL-STD-202 Method 213
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200 TEST 14 ARL £0.01% AR +0.2%
MIL-STD-202 Method 204
Resistance to +260°C tin bath for 10s AEC-Q200 TEST 15 ARS*0.2% ARS+0.5%

Solder Heat MIL-STD-202 Method 210

Solderability +245°C tin bath for 3s BESQ200 TEST 18 No VIS'PI? damage.
IEC60115-14.17 95% minimum coverage

TCR -55°C and +170°C, +20°C Ref. AEC-Q200 TEST 19 Refer to tested curve,

IEC60115-14.8 max. value < +£200ppm/°C

Substrate Bending

2mm. Duration: 60s.

AEC-Q200 TEST 21
AEC-Q200-005

ARS*0.1%

AR<*£0.5%

Short Time 5x rated power, 5 IEC 60115-14.13 ARS#0.1% ARS+0.5%
Overload

Low Temperature -55°C for 96h, unpowered IEC 60068-2-1 AR<K0.1% AR<S£0.5%
Storage

Molstug Apply T=24 hfcycle, zero power, MIL-STD-202 Method 106 ARS+0.1% ARS+0.5%
Resistance method 7a and 7b are not required
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EBWM2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

=)

Temperature Coefficient of Resistance Test Curve

TCR(ppm/°C)

TCR (ppm/°C)
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200.00

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

-55°C
194.38
195.82
197.05
192.65
192.94

-55°C
159.15
159.80
171.40
191.85
166.81

TCR Test Curve - EBWM2512 0.3mQ

-40°C
187.04
191.32
191.64
189.05
188.77

-20°C
178.84
178.94
179.24
176.39
178.34

o°C

186.47
192.44
187.69
185.67
189.33

Temperature (°C)

40°C
154.26
155.31
164.02
162.04
157.21

60°C

146.64
150.24
152.18
151.07
154.68

80°C
163.87
164.87
169.09
167.67
165.10

100°C
166.98
170.50
172.05
168.37
170.31

120°C
161.38
164.08
165.03
163.39
163.64

TCR Test Curve- EBWM2512 0.5mQ

=

-40°C
146.14
147.68
158.49
178.75
153.42

TCR Test Curve - EBWM2512 1mQ

-20°C
13234
133.22
144.46
165.71
140.41

0°C 40°C
121.61 101.17
122.50 104.13
132.81 112.53
152.33 135.86
126.73 110.51
Temp

60°C

93.00

95.96
105.43
127.63
100.87

erature (°C)

88.96

83.74

140°C
156.24
159.53
161.20
158.95
159.75

79.08

170°C
150.99
153.96
155.11
152.14
151.24

70.16

-55°C
194.58
189.18
192.17
178.93
179.52

-40°C
179.58
174.02
178.77
163.87
164.00

-20°C
161.37
156.82
164.38
147.43
147.90

0°C
145.33
141.29
140.39
132.81
133.64

40°C
119.27
116.24
117.16
107.54
103.11

60°C
110.25
108.97
109.08
100.60
98.60

80°C
102.74
99.87
100.33
93.17
89.93

Temperature (°C)

100°C
95.34
92.81
90.39
86.35
82.71

120°C
89.00
86.58
85.95
80.97
76.68

140°C
83.53
81.83
82.40
76.07
74.66

170°C
73.97
71.95
73.06
66.80
66.60

R1
R2
R3
R4
RS
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RES &8 EBWM2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

Derating Curve
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Reflow Soldering Profile

Resistor Surface Temperature:
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EBWM2512 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Construction

Electron Beam Welding Seam

Copper Electrode Resistive Alloy

Laser Logo

Marking

Thefirstline (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration

RESI:Brand
F:Tolerance
L500:Resistance

2512

Storage Instructions

(1) Resistors should be stored at atemperature of 5 to 35 °C, with a humidity of<60% RH. The humidity should be kept as low as possible.
(2) Resistors should be protected from direct sunlight.

(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCL, Sulfuric acid, H,S, etc.)

(4) Do not move the resistor from the packaging unless use it.

(5) Underthe above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

(1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.

(2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

(3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(4) The long-term operating power of resistors should be less than the rated power to avoid resistance drift caused by long-term overload.

(5) Please referto the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.

(7) If the resistor is not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor solderability caused

by oxidation of the resistor.

31/ C&B Electronics Shenzhen CO., LTD. | www.resistor.today | resi@cbeureka.com | Tel:0755-82899519



REI SR

EBWM2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging
Tape Specifications Unit:mm
Ko Sprocket Hole
K2 T
2 B
wh \ ¢ /
\ A-A
o | B
= ~ Al A A 3 A
i i i
50
\ T
W —le . 7
Q Cavity
B-B
Resistance A B $Do $D1 Ko K1 K2 E G w D T
0.3mQ 3.30£0.2 6.60+0.2 1.5%0.1 1.5+0.1 4.00£0.1 4.00£0.1 2.00*£0.1 1.75+0.1 5.50%£0.05 12.00+0.2  1.50+0.1  0.25%0.05
0.5mQ 3.30+0.2 6.60£0.2 1.5*0.1 1.5*0.1 4.00£0.1 4.00£0.1 2.00£0.1 1.75+0.1 5.50%£0.05 12.00%£0.2  1.50*0.1  0.25%+0.05
1.0mQ 3.30+£0.2 6.60£0.2 1.5%0.1 1.5*0.1 4.00£0.1 4.00£0.1 2.00£0.1 1.75+0.1 5.50%£0.05 12.00%£0.2  0.90+0.1  0.23%0.05
Reel Specifications Unit:mm
\ _
Q s
/ 1
O *Q T
¢C ®B
Label
$D
A $B ¢C D $E
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330%2 100£2
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EBWM2512 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging

(1) 4000 pcs. resistors are packed in atape and wrappedin areel;

(2) Every 2 reels are packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm;
(3) Place every 3 casesinto a box (24000 pcs. / box);

(4) Box size: 350mm*370mm*165mm.

Resistor

Sprocket Hole
Carrier Tape
1.4000 pcs. resistors are packed 2.Every2reels are packed by a cardboard sleeve case.3. Place every 3 cases into a box
inatapeand wrappedinareel. Thessize of the cardboard is 335mm*340mm*37mm; (24000 pcs. / box).

wwgoT

4.bubblewrap or EPE should be placed to prevent products
from shaking orvibration.

5.Boxsize:350*370*165mm
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High-Precision Low-Inductance Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current

EBWM2512DL300S9 2512 +0.5% 0.3mQ +200ppm/°C 6W 140A
EBWM2512FL300S9 2512 +1.0% 0.3mQ +200ppm/°C 6W 140A
EBWM2512JL300S9 2512 +5.0% 0.3mQ +200ppm/°C 6W 140A
EBWM2512DL500S9 2512 +0.5% 0.5mQ +200ppm/°C 6W 109A
EBWM2512FL500S9 2512 +1.0% 0.5mQ +200ppm/°C 6W 109A
EBWM2512JL500S9 2512 +5.0% 0.5mQ +200ppm/°C 6W 109A
EBWM2512D1L00S9 2512 +0.5% 1.0mQ +200ppm/°C 6W T7A
EBWM2512F1L00S9 2512 +1.0% 1.0mQ +200ppm/°C 6W T7A
EBWM2512J1L00S9 2512 +5.0% 1.0mQ +200ppm/°C 6W T7A
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EBWK2512

High-Precision Low-Inductance
Alloy Current Sensing Resistor

Resistance 2mQ~5mQ
Tolerance +0.5%
TCR +100ppm/°C

Rated Current 22A~50A

Applications

Automotive Electronics

Precision Power Supply
Instrumentation

Testing & Measurement Equipment

Medical Equipment

Better Solution for Sustainable
High End Manufacturing



RES &8 EBWK2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

Low-Inductance Alloy Current Sensing Resistor
“Trimming Free” Technology, High Precision, Reliability

Introduction

EBWK2512 series is based on a precision resistive alloy, welded by a specialized electron beam
welding equipment. Both resistive alloy and welding equipment are independently designed and
manufactured by C&B Electronics. Because of controlling the consistency of resistive alloys, precision
processing ability and efficient welding, EBWK2512 achieves a maximum target tolerance of = 0.5%
after stamping without trimming. TCR of EBWK2512 series within the temperature range of -55 °C to
+170°Cis < £100ppm/°C. Inductanceis < 3nH.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids
current accumulation hotspots caused by trimmed notch, greatly improving the reliability of the
product. Meanwhile, due to the improvement of welding quality, thermal EMF of the product is

significantly reduced, improvingits long-term stability.

T
AEC-Q200

controllable production, stable quality, and timely delivery. If the standard specifications cannot

EBWK2512 series, from raw materials, core equipment, to core processes, achieves independent and

meet your needs, please contact our sales for consultation. Resi is committed to providing the best
precision resistor solutions to meet the needs of customers in instrumentation, medical equipment,
automotive electronics, precision power supplies, formation & sorting of battery testing and
measurement equipment and other fields.

Electrical Parameters

Size Resistance Rated Power Max.Operating Operating TCR Thermal Tolerance
(+70°C) Current Temperature  ppm/°C(+20°CRef) Resistance* %

+0.5
EBWK2512 2mQ 5W 50A -55°C~+170°C +100(-55°C~+170°C) 13.2°C/W +1.0
*5.0

+0.5
EBWK2512 3mQ a4W 36A -55°C~+170°C +100(-55°C~+170°C) 19.8°C/W *1.0
+5.0

+0.5
EBWK2512 4mQ 3w 27A -55°C~+170°C +100(-55°C~+170°C) 24.3°C/W +1.0
+5.0

+0.5
EBWK2512 5mQ 2.5W 22A -55°C~+170°C +100(-55°C~+170°C) 31.1°C/wW +1.0
*5.0

* Thermal Resistance: Refer to the internal thermal resistance between the center of the resistive alloy and the copper electrode.
As the heat dissipation efficiency is influenced by operating environment, copper bus bars, PCB design, etc., this parameter is only for reference.

Applications

Inductance of EBWK2512 current sensing resistorsis less than 3nH, suitable for AC, DC low and high frequency sampling circuits.
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EBWK2512 RESI &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Dimensions Unit:mm
Resistor Land Pattern
a
b
c
Not following the recommended land pattern
design can seriously affect the temperature
coefficient measurement results and current
sensing accuracy!
Resistance L w A T D a b c Packaging Quantity NetWeight
Per Reel g
2mQ 6.3+0.3 3.0+0.3 1.3+0.3 0.6%0.2 0.35%0.2 3.9+0.2 3.4%0.25 1.8%+0.25 Tape&Reel 4000pcs 0.11£0.05
3mQ 6.3%0.3 3.0£03 13%03 0.4%0.2 0.35£0.2  3.9%0.2 341025 1.8+0.25 Tape&Reel 4000pcs 0.07£0.05
4mQ 63403 3.0£03 13%03 0.33%+0.15 035+02 3.9+02 3.4%025 1.8%+0.25 Tape&Reel 4000pcs 0.06+0.05
5mQ 6.3+0.3 3.0£0.3 1.3+0.3 0.25£0.15 0.35%0.2 3.9%£0.2 34%0.25 1.8%+0.25 Tape&Reel 4000pcs 0.05%0.05

Part Number Information

Example:EBWK2512F2L00K9 ( EBWK 2512 +1.0% 2mQ £100ppm/°C Standard)

E B W K 2 5 1 2 F 2 L 0 0 K 9

Series Size Tolerance Resistance TCR Code
EBWK 2512 D=%+0.5% 2L00=2mQ K=£100ppm/°C 9=Standard
F=+1.0% 3L00=3mQ
J=£5.0% 4L00=4mQ

5L00=5mQ

For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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EBWK2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

Performance
Test Test Method Standards Typical Max.
High Temperature 101, 64170°C, unpowered AEC-Q200 TEST 3 ARS£0.5% ARSE1.0%

Storage

MIL-STD-202 Method 108

Thermal Shock

-55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000
cycles

AEC-Q200 TEST 16
MIL-STD-202 Method 107

AR<S£0.1%

AR<SE0.5%

Bias Humidity

+85°C, 85%RH, powered no less than 10% rated power for
1000h

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AR £0.2%

AR<*£0.5%

Load Life

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AR<S£0.5%

ARSE1.0%

Resistance to

Immerse in solvent for 3 min and wipe 10 times. Three cycles of

AEC-Q200 TEST 12

Clear marking. No visible

Solvent three solvents. Dry at ambient temperature after cleaning MIL-STD-202 Method 215 damage
Mechanical Shock Half SI-I"Ie Wave, p.eak'accetleratlon 100g s,-pulse duration 6ms, 3 AEC-Q200 TEST 13 AR +0.01% AR +0.2%
times in each of six directions, on three different axes MIL-STD-202 Method 213
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200 TEST 14 ARL £0.01% AR +0.2%
MIL-STD-202 Method 204
Resistance to +260°C tin bath for 10s AEC-Q200 TEST 15 ARS*0.2% ARS+0.5%

Solder Heat MIL-STD-202 Method 210

Solderability +245°C tin bath for 3s BESQ200 TEST 18 No VIS'PI? damage.
IEC60115-14.17 95% minimum coverage

TCR -55°C and +170°C, +20°C Ref. AEC-Q200 TEST 19 Refer to tested curve,

IEC60115-14.8 max. value < =100ppm/°C

Substrate Bending

2mm. Duration: 60s.

AEC-Q200 TEST 21
AEC-Q200-005

ARS*0.1%

AR<*£0.5%

Short Time 5x rated power, 5 IEC 60115-14.13 ARS#0.1% ARS+0.5%
Overload

Low Temperature -55°C for 96h, unpowered IEC 60068-2-1 AR<K0.1% AR<S£0.5%
Storage

Molstug Apply T=24 hfcycle, zero power, MIL-STD-202 Method 106 ARS+0.1% ARS+0.5%
Resistance method 7a and 7b are not required
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EBWK2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

ey

Temperature Coefficient of Resistance Test Curve
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— ®

TCRTest Curve -EBWK25122mQ

——_

—
55°C | -40°C | -20°C oc a0°C 60°C 80°C | 100°C 120°C  140°C  170°C
6623 6550  64.97 6366 6393  63.66 6332 6242  62.04 6187  63.78
73.88 | 7350 | 72.85 7167 7193  7L02  69.94 6920 6844  68.33  70.07
63.24 6255 6194 6L68 6090  60.90  60.21  59.67 59.87  60.30  63.79
67.44 | 66.62  66.88 6532  65.84 6558  64.62  64.14 6427  64.97  68.27
7050 | 7064 | 69.99  67.79  69.86  69.47  67.70 6649  67.32  68.05 7131

Temperature (°C)

TCRTest Curve -EBWK25124mQ

/’(

55°C
54.43
49.55
56.74
53.02
44.22

40°C
53.40
47.51
55.02
51.92
43.46

20°C
52.97
47.09
53.51
51.29
43.04

0°C 40°C 60°C 80°C
52.97 50.38 49.74 50.38
45.82 49.64 47.09 45.82
51.58 54.16 52.22 51.15
53.19 46.86 47.49 47.70
41.77 40.51 41.77 40.51
Temperature (°C)

—_—

100°C
48.12
45.50
49.64
46.54
39.24

120C
47.54
44.29
48.23
44.58
38.73

140°C
46.72
43.21
47.92
44.96
38.40

100.00

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

TCR(ppm/°C)

10.00
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60.00

50.00

40.00

30.00

20.00

TCR (ppm/°C)

10.00

TCRTest Curve -EBWK2512 3mQ

60°C
52.15
49.02
48.32
53.66
49.68

80°C

51.29
47.59
47.47
52.24
49.11

100°C
50.01
48.59
47.05
50.68
49.25

Temperature (°C)

120°C
49.92
47.47
46.79
50.08
48.31

TCR Test Curve -EBWK2512 5mQ

55°C  -40C | -20°C 0°C 40°C
5289  51.86 5129 | 5129 | 54.71
50.01  49.89  49.03  49.89  49.88
51.99 5086 5171  50.86  49.16
5497 5451 5366 5281 5451
5437 5311 5311 5140 5139
e

—————

55°C
60.84
40.98
48.45
40.19

46.55

40°C
59.04
40.18
47.25
39.52
45.22

20°C
57.54
38.67
46.92
39.69
44.39

140°C
49.58
47.02
46.62
49.40
48.25

0°C 40°C 60°C 80°C 100°C
sto seos | sise seor | 5w
43.19 37.16 36.16 36.49 34.65
46.92 45.92 44.92 45.25 43.42
40.19 36.17 35.17 35.50 34.92
wss s | ;s 56 0%
Temperature (°C)

120°C
53.84
35.15
42.52
34.16
40.10

140°C
53.04
34.65
4242
34.00
39.57

170°C
49.58
46.93
46.74
49.40
48.46

170°C
34.56
2277
2155
21.97
26.20
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RES &8 EBWK2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

Derating Curve

120

4— 155°C — +700°C

100

80
60 + N

\+170°:“«

B YA

40

Rated Power (%)

20

<75 -50 -25 0 +25  +50 +75 +100 +125 +150 +175

Terminal Temperature (°C)

Reflow Soldering Profile

Resistor Surface Temperature: 275 .
<1>20s max. 3 ____ 260°CPeak
Pre-Heat: +150°C~+190°C, 60~120sec. between +255°C and +2600C<l>255A
Reflow: Above +220°C, 90~150sec. 225 220°C
Applicable Solder Composition: Sn-Ag-Cu 190°C 90~1502 !
Cooling
175 5
- 150°C 6°C/s
&
E 125
> 60~120s
E -~ B —— 4—‘
e Min. 10s
g 75 -
o <——— Pre-heating max. 3°C/s
25
0 50 100 150 200 250 300
Time (s)
Maximum Pulse Energy Curve
1000
100 2
3 i
E\D /A
qL) Py = EBWK2512 2mQ
S 10 ! — EBWK2512 3mQ
g = EBWK2512 4mQ
= — EBWK2512 5mQ
o
1

0.1

0.00001 0.0001 0.001 0.01 0.1 1 10

Time (s)
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EBWK2512 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Construction

Electron Beam Welding Seam

LaserLogo

Copper Electrode /b qictive Alloy

Marking

Thefirstline (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration

RESI:Brand
F:Tolerance
2L00:Resistance

2512

Storage Instructions

(1) Resistors should be stored at atemperature of 5 to 35 °C, with a humidity of<60% RH. The humidity should be kept as low as possible.
(2) Resistors should be protected from direct sunlight.

(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCL, Sulfuric acid, H,S, etc.)

(4) Do not move the resistor from the packaging unless use it.

(5) Underthe above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

(1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.

(2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

(3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(4) The long-term operating power of resistors should be less than the rated power to avoid resistance drift caused by long-term overload.
(5) Please referto the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.

(7) If the resistor is not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor solderability caused
by oxidation of the resistor.
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EBWK2512

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging

Tape Specifications

Unit:mm

Ko Sprocket Hole
T e
to) K2
° B
wh \ ¢ /
® & | 4
X AA
o
/ B
g N ALy | - A
i i
50
\ T
Sl —le . 7
Q Cavity
B-B
Resistance A B ¢Do $D1 Ko K1 K2 E G W D T
2mQ 3.40+0.2 6.75£0.2 1.5%0.1 1.5+0.1 4.00+0.1 4.00+0.1 2.00+0.1 1.75+0.1 5.50%0.05 12.00%0.2 1.00£0.1 0.23%0.05
3mQ 3.30+0.2 6.60%£0.2 1.5*0.1 1.5%0.1 4.00£0.1 4.00£0.1 2.00%£0.1 1.75+0.1 5.50%£0.05 12.00%0.2 0.90%£0.1 0.23%+0.05
4mQ 3.20+0.2 6.50%£0.2 1.5%0.1 1.5+0.1 4,00+£0.1 4.00+0.1 2.00*0.1 1.75*+0.1 5.50%£0.05 12.00%0.2 0.73%£0.1 0.23%+0.05
5mQ 3.20£0.2 6.50%£0.2 1.5%+0.1 1.5%0.1 4.00£0.1 4.00£0.1 2.00+0.1 1.75+0.1 5.50%0.05 12.00%0.2 0.73%£0.1 0.23%+0.05
Reel Specifications Unit:mm
@ \ 2 |
@ s
/ 1
O *Q S
¢C B
Label
$D
A B »C $D ®E
1.5 Min. 13.0 +0.5/-0.2 20.2 Min. 330%2 100+2
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EBWK2512 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging

(1) 4000 pcs. resistors are packed in atape and wrapped in areel;

(2) Every 2 reels are packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm,;
(3) Place every 3 casesinto a box (24000 pcs. / box);

(4)Box size: 350mm*370mm*165mm.

Resistor

Sprocket Hole
Carrier Tape

1.4000 pcs. resistors are packed 2.Every2reels are packed by a cardboard sleeve case.3. Place every 3 cases into a box

inatapeand wrappedinareel. Thessize of the cardboard is 335mm*340mm*37mm; (24000 pcs. / box).

wwgoT

4. For the last boxwhichis less than 24000 pcs., ) . .
bubble wrap or EPE should be placed to prevent products 5. Boxsize: 350mm™370mm™165mm
from shakingor vibration.
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High-Precision Low-Inductance Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current

EBWK2512J2L00K9 2512 +5.0% 2mQ +100ppm/°C 5W 50A
EBWK2512F2L00K9 2512 +1.0% 2mQ +100ppm/°C 5W 50A
EBWK2512D2L00K9 2512 +0.5% 2mQ +100ppm/°C 5W 50A
EBWK2512J3L00K9 2512 +5.0% 3mQ +100ppm/°C aw 36A
EBWK2512F3L00K9 2512 +1.0% 3mQ +100ppm/°C aw 36A
EBWK2512D3L00K9 2512 +0.5% 3mQ +£100ppm/°C 4w 36A
EBWK2512J4L00K9 2512 +5.0% 4mQ +100ppm/°C 3w 27A
EBWK2512F4L00K9 2512 +1.0% 4mQ +100ppm/°C 3w 27A
EBWK2512D4L00K9 2512 +0.5% 4mQ +100ppm/°C 3w 27A
EBWK2512J5L00K9 2512 +5.0% 5mQ +100ppm/°C 2.5W 22A
EBWK2512F5L00K9 2512 +1.0% 5mQ +100ppm/°C 2.5W 22A
EBWK2512D5L00K9 2512 +0.5% 5mQ +100ppm/°C 2.5W 22A
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PEWF2512

High-Precision Low-TCR
Alloy Current Sensing Resistor

Resistance 1.5mQ~5mQ

Tolerance +0.5%
TCR +50ppm/°C
Rated Current 22A~57A

Applications

Automotive Electronics
Precision Power Supply
Instrumentation

Formation & Sorting of Battery
Medical Equipment

Better Solution for Sustainable
High End Manufacturing



RES &8 PEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

Low-TCR Alloy Current Sensing Resistor
“Trimming Free” Technology, High Precision & Reliability

Introduction

PEWF2512 series is based on a precision resistive alloy, welded by a specialized electron beam welding
equipment. Both resistive alloy and welding equipment are independently designed and manufactured
by C&B Electronics. Because of controlling the consistency of resistive alloys, precision processing ability
and efficient welding, PEWF2512 achieves a maximum target tolerance of =£0.5% after stamping without
trimming. TCR of PEWF2512 series within the temperature range of -55°C to +170 °Cis < =50ppm/°C.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids current
accumulation hotspots caused by trimmed notch, greatly improving the reliability of the product.
Meanwhile, due to the improvement of welding quality, thermal EMF of the product is significantly

reduced, improvingits long-term stability.

PEWF2512 series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot meet
your needs, please contact our sales for consultation. Resi is committed to providing the best precision
resistor solutions to meet the needs of customers in instrumentation, medical equipment, automotive

electronics, precision power supplies, formation & sorting of battery, testing and measurement

s @ equipmentand other fields.
AEC-Q200

Electrical Parameters

Size Resistance = Rated Power Max.Operating Operating TCR Thermal Tolerance
(+70°C) Current Temperature ppm/°C(+20°C Ref) Resistance* %

*0.5

PEWF2512 1.5mQ 5W 57A -55°C~+170°C +50(-55°C~+170°C) 9.7°C/W +1.0
£5.0

*0.5

PEWF2512 2mQ 5W 50A -55°C~+170°C +50(-55°C~+170°C) 13.4°C/W +1.0
+5.0

*0.5

PEWF2512 3mQ 4W 36A -55°C~+170°C +50(-55°C~+170°C) 19.8°C/W +1.0
+5.0

*0.5

PEWF2512 4mQ 3W 27A -55°C~+170°C +50(-55°C~+170°C) 26.9°C/W +1.0
£5.0

*0.5

PEWF2512 5mQ 2.5W 22A -55°C~+170°C +50(-55°C~+170°C) 33.6°C/W +1.0
+5.0

* Thermal Resistance: Refer to the internal thermal resistance between the center of the resistive alloy and the copper electrode.

As the heat dissipation efficiency is influenced by operating environment, copper bus bars, PCB design, etc., this parameter is only for reference.

Applications

PEWF2512 is only suitable for DC low-frequency sampling circuits. Please contact us if you need AC or high-frequency working conditions.
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PEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

RED &R

Dimensions Unit:mm
Resistor Land Pattern
a
b
c
Not following the recommended land pattern
design can seriously affect the temperature
coefficient measurement results and current
sensing accuracy!
Resistance L W A T D a b c Packaging Quantity NetWeight
Per Reel g
1.5mQ 6.3%0.3 3.0+£0.3 1.3%+0.3 0.90£0.2 0.35%0.2 3.9+0.2 34%0.25 1.8%0.25 Tape&Reel 4000pcs 0.14+0.04
2m0O 63%03 30403 13%03 0.65%02 035202 39102 34%025 18%025 1,50gReel 4000pcs 0.1040.03
3mQ 6.310.3 3.0+03 1.3%03 045+02  0.35%+0.2 39402  34%025 18%025 pu50gReel 4000pcs 0.07+0.03
4amQ 6.310.3 3.0+03 1.3%03 0.33+0.15 0.35%+0.2 39402  34%025 18%025 puh0gReel 4000pcs 0.0640.02
5m0O 63%03 30403 13%03 027015 035%02 39102 34%025 18%025 1, 0gReel 4000pcs 0.0440.02

Part Number Information

Example:PEWF2512F2L00Q9 (PEWF 2512 *+1.0% 2mQ *50ppm/°C Standard)

P W F 2 5 1 2 F 2 L 0 0 Q 9
Series Size Tolerance Resistance TCR Code
PEWF 2512 D=%0.5% 1L50=1.5mQ Q=%50ppm/°C 9=Standard
F=£1.0% 2L00=2mQ
J=£5.0% 3L00=3mQ
4L00=4mQ
5L00=5mQ

For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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PEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

Performance
Test Test Method Standards Typical Max.
High Temperature 101, 64170°C, unpowered AEC-Q200 TEST 3 ARS£0.5% ARSE1.0%

Storage

MIL-STD-202 Method 108

Thermal Shock

-55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000
cycles

AEC-Q200 TEST 16
MIL-STD-202 Method 107

AR<S£0.1%

AR<SE0.5%

Bias Humidity

+85°C, 85%RH, powered no less than 10% rated power for
1000h

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AR £0.2%

AR<*£0.5%

Load Life

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AR<S£0.5%

ARSE1.0%

Resistance to

Immerse in solvent for 3 min and wipe 10 times. Three cycles of

AEC-Q200 TEST 12

Clear marking. No visible

Solvent three solvents. Dry at ambient temperature after cleaning MIL-STD-202 Method 215 damage
Mechanical Shock Half SI-I"Ie Wave, p.eak'accetleratlon 100g s,-pulse duration 6ms, 3 AEC-Q200 TEST 13 AR +0.01% AR +0.2%
times in each of six directions, on three different axes MIL-STD-202 Method 213
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200 TEST 14 ARL £0.01% AR +0.2%
MIL-STD-202 Method 204
Resistance to +260°C tin bath for 10s AEC-Q200 TEST 15 ARS*0.2% ARS+0.5%

Solder Heat MIL-STD-202 Method 210

Solderability +245°C tin bath for 3s BESQ200 TEST 18 No VIS'PI? damage.
IEC60115-14.17 95% minimum coverage

TCR -55°C and +170°C, +20°C Ref. AEC-Q200 TEST 19 Refer to tested curve,

IEC60115-14.8

max. value < £50ppm/°C

Substrate Bending

2mm. Duration: 60s.

AEC-Q200 TEST 21
AEC-Q200-005

ARS*0.1%

AR<*£0.5%

Short Time 5x rated power, 5 IEC 60115-14.13 ARS#0.1% ARS+0.5%
Overload

Low Temperature -55°C for 96h, unpowered IEC 60068-2-1 AR<K0.1% AR<S£0.5%
Storage

Molstug Apply T=24 hfcycle, zero power, MIL-STD-202 Method 106 ARS+0.1% ARS+0.5%
Resistance method 7a and 7b are not required
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High-Precision Low-TCR Alloy Current Sensing Resistor
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PEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor
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High-Precision Low-TCR Alloy Current Sensing Resistor

Construction

Electron Beam Welding Seam

LaserLogo

CopperElectrode /Resistive Alloy

Marking

Thefirstline (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration

RESI:Brand
F:Tolerance
2L00:Resistance

2512

Storage Instructions

(1) Resistors should be stored at atemperature of 5 to 35 °C, with a humidity of<60% RH. The humidity should be kept as low as possible.
(2) Resistors should be protected from direct sunlight.

(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCL, Sulfuric acid, H,S, etc.)

(4) Do not move the resistor from the packaging unless use it.

(5) Underthe above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

(1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.

(2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

(3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(4) The long-term operating power of resistors should be less than the rated power to avoid resistance drift caused by long-term overload.

(5) Please referto the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.

(7) If the resistor is not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor solderability caused

by oxidation of the resistor.
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PEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging

Tape Specifications

Unit:mm

Ko Sprocket Hole
T e
to) K2
\fo B
wh \ ¢ /
® & | 4
\ A-A
© A
= h J A 3 A 3 A
| | | o
i i
50
\ )
. K1 —>| B 7
Q Cavity D
B-B
Resistance A B ¢Do ¢D1 Ko K1 K2 E G W D T
1.5mQ 3.30%0.2 6.601+0.2 1.5+0.1 1.5%+0.1 4.00+0.1 4.00£0.1 2.00+0.1 1.75+0.1 5.50%0.05 12.00+0.3 1.50%0.1 0.25%0.05
2mQ 3.401+0.2 6.7510.2 1.5+0.1 15+0.1 4.00x0.1 4.00+0.1 2.00*0.1 1.75%0.1 5.50£0.05 12.00*0.3 1.00£0.1 0.23%0.05
3mQ 3.30%0.2 6.601+0.2 1.5+0.1 1.5+0.1 4.00*0.1 4.00+0.1 2.00*0.1 1.75+0.1 5.50%£0.05 12.00+0.3 0.90%£0.1 0.23£0.05
4mQ 3.20%+0.2 6.50%0.2 1.5£0.1 1.5%0.1 4.00£0.1 4.00*0.1 2.00£0.1 1.75+0.1 5.50%£0.05 12.00+0.3 0.73*0.1 0.23£0.05
5mQ 3.20%+0.2 6.50%0.2 1.5+0.1 15+0.1 4.00*0.1 4.00+0.1 2.00*0.1 1.75%0.1 5.50£0.05 12.00*£0.3 0.73*0.1 0.23%0.05
Reel Specifications Unit:mm
Q) S
/ |
OO T
¢C B
Label
$D
A B ¢C ¢D $E
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330%2 100£2
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PEWF2512 RES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging

(1) 4000 pcs. resistors are packed in atape and wrappedin areel;

(2) Every 2 reels are packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm;
(3) Place every 3 casesinto a box (24000 pcs. / box);

(4) Box size: 350mm*370mm*165mm.

Resistor

Sprocket Hole
Carrier Tape

1.4000 pcs. resistors are packed 2.Every2reels are packed by a cardboard sleeve case. 3.Placeevery 3 casesintoabox

inatapeand wrappedinareel. The size of the cardboard is 335mm*340mm*37mm; (24000 pcs. / box).

wwgoT

4. Bubble wrap or EPE should be placed to prevent products 5.Boxsize:350mm*370mm*165mm
from shaking orvibration.
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PEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current
PEWF2512D1L50Q9 2512 +0.5% 1.5mQ +50ppm/°C 5W 57A
PEWF2512F1L50Q9 2512 +1.0% 1.5mQ +50ppm/°C 5W 57A
PEWF2512J1L50Q9 2512 +5.0% 1.5mQ +50ppm/°C 5W 57A
PEWF2512D2L00Q9 2512 +0.5% 2mQ +50ppm/°C 5W 50A
PEWF2512F2L00Q9 2512 +1.0% 2mo +50ppm/°C 5W 50A
PEWF2512J2L00Q9 2512 +5.0% 2mQ +50ppm/°C 5W 50A
PEWF2512D3L00Q9 2512 +0.5% 3mQ +50ppm/°C 4w 36A
PEWF2512F3L00Q9 2512 +1.0% 3mQ +50ppm/°C 4w 36A
PEWF2512J3L00Q9 2512 +5.0% 3mQ +50ppm/°C aw 36A
PEWF2512D4L00Q9 2512 +0.5% 4mQ +50ppm/°C 3w 27A
PEWF2512F4L00Q9 2512 +1.0% 4mQ +50ppm/°C 3w 27A
PEWF2512J4L00Q9 2512 +5.0% 4mQ +50ppm/°C 3w 27A
PEWF2512D5L00Q9 2512 +0.5% 5mQ +50ppm/°C 2.5W 22A
PEWF2512F5L00Q9 2512 +1.0% 5mQ +50ppm/°C 2.5W 22A
PEWF2512J5L00Q9 2512 +5.0% 5mQ +50ppm/°C 2.5W 22A
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SEWF2512

High-Precision Low-TCR
Alloy Current Sensing Resistor

Resistance 3mQ,5mQ

Tolerance +0.5%
TCR +25ppm/°C
Rated Current 22A~50A

Applications

Automotive Electronics
Precision Power Supply
Instrumentation

Formation & Sorting of Battery
Medical Equipment

Better Solution for Sustainable
High End Manufacturing
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SEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

High-Precision Low-TCR Alloy Current Sensing Resistor

“Trimming Free” Technology, High Precision, Reliability

AEC-Q200

Introduction

SEWF2512 series is based on a precision resistive alloy, welded by a specialized electron beam welding
equipment. Both resistive alloy and welding equipment are independently designed and manufactured
by C&B Electronics. Because of controlling the consistency of resistive alloys, precision processing ability
and efficient welding, SEWF2512 achieves a maximum target tolerance of £0.5% after stamping without
trimming. TCR of SEWF2512 series within the temperature range of -55°C to +125°Ciis < £25ppm/°C.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids current
accumulation hotspots caused by trimmed notch, greatly improving the reliability of the product.
Meanwhile, due to the improvement of welding quality, thermal EMF of the product is significantly
reduced, improving its long-term stability.

SEWF2512 series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot meet
your needs, please contact our sales for consultation. Resi is committed to providing the best precision
resistor solutions to meet the needs of customers in instrumentation, medical equipment, automotive
electronics, precision power supplies, formation & sorting of battery, testing and measurement

equipment and other fields.

Electrical Parameters

Size Resistance  Rated Power Max.Operating Operating TCR Thermal Tolerance
(+70°C) Current Temperature ppm/°C(+20°C Ref) Resistance* o,
+0.5
SEWF2512  3mQ 4w 36A -55°C~+170°C +25(-55°C~+125°C) 19.7°C/W +1.0
+5.0
+0.5
SEWF2512  5mQ 2.5W 22A -55°C~+170°C +25(-55°C~+125°C) 31.1°C/W +1.0
+5.0

* Thermal Resistance: Refers to the internal thermal resistance between the center of the resistive alloy and the copper electrode.
As the heat dissipation efficiency isinfluenced by operating environment, copper bus bars, PCB design, etc., this parameteris only for reference.

Applications

SEWF2512 seriesisonly applicable to DC low-frequency sampling circuit. If needs of AC or high-frequency applications are present, please contact us.
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High-Precision Low-TCR Alloy Current Sensing Resistor

Dimensions Unit: mm
Resistor Land Pattern
a
b
c

Not following the recommended land pattern

design can seriously affect the temperature

coefficient measurement results and current

sensing accuracy!
Resistance L w A D b c Packaging  Quantity NetWeight

Per Reel g

3mQ 6.3+0.3 3.0%£0.3 1.3+0.3 0.45£0.2 0.35£0.2 3.9%0.2 3.4£0.25 1.8+0.25 Tape&Reel 4000pcs 0.07£0.03
5mQ 6.3+0.3 3.0+0.3 1.3£0.3 0.27+0.15 0.35£0.2 3.91+0.2 3.4+0.25 1.8+0.25 Tape&Reel 4000pcs 0.04+0.02

Part Number Information

Example: SEWF2512F5L00P9 ( SEWF 2512 *£1.0% 5mQ £25ppm/°C Standard)

S E W F 2 5 1 2 F 5 L 0 0 P 9
Series Size Tolerance Resistance TCR Code
SEWF 2512 D=%0.5% 3L00=3mQ P=%25ppm/°C 9=Standard
F=£1.0% 5L00=5mQ
J=%£5.0%

For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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SEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

Performance

Test Test Method Standards Typical Max.

High Temperature 1000h@+170°C, unpowered AEC-Q200 TEST 3 ARSH0.5% ARSH1.0%

Storage MIL-STD-202 Method 108
-55°C, 15min~ i 20s~+155°C, 15min, 1 -

Thermal Shock 55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000 AEC-Q200 TEST 16 ARS+0.1% ARS+0.5%
cycles MIL-STD-202 Method 107

Bias Humidity +85°C, 85%RH, powered no less than 10% rated power for AEC-Q200 TEST 7 ARS40.2% AR<S+0.5%
1000h MIL-STD-202 Method 103 y -

Load Life 2000h @ +70°C, rated power, 90min on, 30min off AEC-Q200 TEST 8 ARSH0.5% ARS+1.0%

+70°C refers to terminal temperature

MIL-STD-202 Method 108

Resistance to

Immerse in solvent for 3 min and wipe 10 times. Three cycles of

AEC-Q200 TEST 12

Clear marking. No visible

Solvent three solvents. Dry at ambient temperature after cleaning MIL-STD-202 Method 215 damage
Mechanical Shock Half Sl.ne Wave, p.eak‘acceileratlon 100g s,.pulse duration 6ms, 3 AEC-Q200 TEST 13 AR 40.01% AR 40.2%
times in each of six directions, on three different axes MIL-STD-202 Method 213

Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200 TEST 14 AR<*0.01% AR<0.2%
MIL-STD-202 Method 204

Resistance to +260°C tin bath for 10s AEC-QZ00 TEIELS AR %0.2% AR %0.5%

Solder Heat MIL-STD-202 Method 210

. . - No visible damage.

Solderability +235°C tin bath for 3s AEC-Q200 TEST 18 ble g
IEC60115-14.17 95% minimum coverage

TCR -55°C and +125°C, +20°C Ref. G0 200 TEST 13 Refer to tested curve,

IEC60115-14.8

max. value < 25ppm/°C

AEC-Q200 TEST 21

Substrate Bending 2mm. Duration: 60s. AR<+0.1% AR<+0.5%
AEC-Q200-005

Short Time 5x rated power, 5s IEC 60115-14.13 AR<0.1% AR<£0.5%
Overload
Low Temperature -55°C for 96h, unpowered IEC 60068-2-1 ARS£0.1% ARS£0.5%
Storage

i Apply T=24 h/cycle, ,
Molsture PPy feycle, zero power, MIL-STD-202 Method 106 AR<£0.1% ARS£0.5%
Resistance method 7a and 7b are not required
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SEWF2512 =1

High-Precision Low-TCR Alloy Current Sensing Resistor

Temperature Coefficient of Resistance Test Curve

TCR Test Curve - SEWF2512 3mQ

50.00
40.00
—~ 3000
(&)
S
=~
I 20.00
8 1/ —RI1
[ —————————
~ 10.00 — e R D
(&)
o000 ——
— R4
-10.00 —R5
-20.00
-55°C -40°C -20°C 0°C 40°C 60°C 80°C 100°C 120°C 140°C 170°C
— R1 490 -3.34 -1.67 0.00 8.36 8.36 8.92 10.87 11.70 14.49 16.24
— R2 044 0.56 2.50 334 15.01 1334 1279 15.01 16.34 18.35 19.78
R3 -4.44 -5.00 -4.17 -1.67 10.00 6.67 778 917 10.67 1222 14.05
—— R4 0.00 0.00 0.84 1.67 15.07 14.23 1451 14.65 16.41 18.14 19.85
— R5 044 110 1.66 331 11.59 10.76 11.59 13.25 1491 16.84 18.93
Q)
Temperature (°C
TCR Test Curve - SEWF2512 5mQ
50.00
40.00
=3 30.00
@)
< —_—
e 200 // R1
< ——
10.00
o __— ———— R3
S L I
O 4 ———— R4
N ,_/,—t// —R5
-10.00
-20.00
-55°C -40°C -20°C 0°C 40°C 60°C 80°C 100°C 120°C 140°C 170°C
— Rl -659 -6.34 -4.28 -4.75 9.50 6.18 792 9.74 11.40 12,99 20.15
— R2 -627 -6.27 -5.17 -6.58 7.52 7.05 7.21 8.70 10.34 12.54 21.07
R3 -7.01 -6.26 -3.76 -2.82 3.76 376 438 6.81 8.64 10.49 17.66
— R4 153 0.96 239 3.82 16.26 13.87 15.30 16.73 18.36 19.92 2473
—F— R5 025 247 370 6.48 6.48 7.40 9.25 11.57 13.88 16.35 2332

Temperature (°C)
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RESIEE SEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

Derating Curve

120

4— 155°C — +700°C

100

80
60 + N

\+1700:“«

B YA

40

Rated Power (%)

20

-75 -50 -25 0 +25  +50 +75 +100 +125 +150 +175

Terminal Temperature (°C)

Reflow Soldering Profile

Resistor Surface Temperature: 275
Pre-Heat: +150 “C~+190°C,60~120sec. <1>20s max. <1255/ Y 4
Reflow: Above +220°C,90~150sec. 1y | DStWeen +255°Cand +260° A
Applicable Solder Composition: Sn-Ag-Cu 220°C
. - 90~150s Cooling
- 150°C 6°C/s
&
e 125
3 «—— 60~120S—>
s ™
S Min. 10s
£ 75 :
@ <——— Pre-heating max. 3°C/s
25
0 50 100 150 200 250 300
Time (s)

Maximum Pulse Energy Curve

1000
100
3
>
2o
2 0 — SEWF2512 3mQ
w
v — SEWF2512 5mQ
=
[a
1
0.1
0.00001 0.0001 0.001 0.01 0.1 1 10

Time (s)
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SEWF2512 RES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Construction

Electron Beam Welding Seam

Electrode (Cu) Copper Electrode

Resistive Alloy

Marking

The first line (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration
RESI: Brand
2512 o F: Tolerance

5L00: Resistance

Storage Instructions

(1) Resistors should be stored at a temperature of 5 to 35 °C, with a humidity of<60% RH. The humidity should be kept as low as possible.
(2) Resistors should be protected from direct sunlight.

(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCL, Sulfuric acid, H,S, etc.)

(4) Do not move the resistor from the packaging unless use it.

(5) Under the above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.
2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(

(

(

(4) The long-term operating power of resistors should be < rated power to avoid resistance drift caused by long-term overload.

(5) Please refer to the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.

(7) If the resistoris not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor welding caused by

oxidation of the resistor.
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SEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging

Tape Specifications

Unit: mm

Ko Sprocket Hole
K2 T ~
2 B
wh \ ¢ /
\ A-A
o | B
g N ALy | - A
i i
50
\ T
3 Ki —8 4 \0,7
S Cavity
B-B
Resistance A B $Do $D1 Ko K1 K2 E G w D T
3mQ 3.30+0.1 6.60%0.1 1.5+0.1 1.5%*0.1 4.00+0.1 4.00%0.1 2.00%0.1 1.75+0.1  5.50%0.05 12.00%0.2 0.90+0.1 0.23£0.05
5mQ 3.20+0.1 6.50%0.1 1.5+0.1 1.5%0.1 4.00%£0.1 4.00%0.1 2.00%+0.1 1.75£0.1  5.50%0.05 12.00£0.2 0.73+0.1 0.23%0.05
Reel Specifications Unit: mm
\ —_—
@ s
/ 1
OO T
¢C ®B
Label
$D
A B ¢C D ¢E
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330+2 100+2
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SEWF2512 RES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging

(1) 4000 pcs. resistors are packed in atape and wrapped in areel;

(2) Every 2 reels are packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm,;
(3) Place every 3 casesinto a box (12000 pcs. / box);

(4)Box size:350mm*370mm*165mm.

Resistor

Sprocket Hole

Carrier Tape

1.4000 pcs. resistors are packed 2.Every2reels are packed by a cardboard sleeve case. 3.Placeevery3casesintoabox
inatapeand wrappedinareel. The size of the cardboard is 335mm*340mm*37mm. (12000 pcs. / box).

WwsoT

4. For the last box whichis less than 12000 pcs., ) . .
bubble wrap or EPE should be placed to prevent products 5.Boxsize: 350mm*370mm*165mm
from shaking or vibration.
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RES &8 SEWF2512

High-Precision Low-TCR Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current

SEWF2512J3L00P9 2512 +5.0% 3mQ +25ppm/°C aw 36A
SEWF2512F3L00P9 2512 +1.0% 3mQ +25ppm/°C 4w 36A
SEWF2512D3L00P9 2512 +0.5% 3mQ +25ppm/°C 4w 36A
SEWF2512J5L00P9 2512 +5.0% 5mQ +25ppm/°C 2.5W 22A
SEWF2512F5L00P9 2512 +1.0% 5mQ +25ppm/°C 2.5W 22A
SEWF2512D5L00P9 2512 +0.5% 5mQ +25ppm/°C 2.5W 22A
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PEWM3920

High-Precision Low-Inductance
Alloy Current Sensing Resistor

Resistance 0.2mQ~1.0mQ
Tolerance +0.5%

TCR +100~%150ppm/°C
Rated Current 89A~244A

Applications

Automotive Electronics
Precision Power Supply
Sorting & Formation of Battery
Electric Tools

Medical Equipment

Better Solution for Sustainable
High End Manufacturing
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PEWM3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Low-Inductance Alloy Current Sensing Resistor
“Trimming Free” Technology, High Precision, Reliability

P .

FEHAE

AEC-Q200

Introduction

PEWM3920 series is based on a precision resistive alloy, welded by a specialized electron beam welding
equipment. Both resistive alloy and welding equipment are independently designed and manufactured by
C&B Electronics. Because of controlling the consistency of resistive alloys, precision processing ability and
efficient welding, PEWM3920 achieves a maximum target tolerance of = 0.5% after stamping without
trimming. TCR of PEWM3920 series 0.3~1mQ within the temperature range of +20 °C to +170 °C is <
+100ppm/°C,0.2mQ TCRis within £150ppm/°C. Inductanceis < 3nH.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids current
accumulation hotspots caused by trimmed notch, greatly improving the reliability of the product.
Meanwhile, due to the improvement of welding quality, thermal EMF of the product is significantly

reduced, improvingits long-term stability.

PEWM3920 series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot meet
your needs, please contact our sales for consultation. Resi is committed to providing the best precision
resistor solutions to meet the needs of customers in instrumentation, medical equipment, automotive

electronics, precision power supplies, testing and measurement equipment and other fields.

Electrical Parameters

Size

Resistance

Rated Power Max. Operating Operating TCR Thermal Tolerance

(+70°C)

ppm/°C (+20°C Ref)

Current Temperature Resistance* %

PEWM3920

0.2mQ

12W

+0.5
244A -55°C~+170°C +150(+20°C~+170°C) 3.6°C/W +1.0
+5.0

PEWM3920

0.3mQ

1ow

+0.5
182A -55°C~+170°C +100 (+20°C~+170°C) 3.8°C/W +1.0
+5.0

PEWM3920

0.5mQ

el

+0.5
134A -55°C~+170°C £100 (+20°C~+170°C) 6.3°C/W +1.0
+5.0

PEWM3920

1.0mQ

8W

+0.5
89A -55°C~+170°C +100 (+20°C~+170°C) 12.6°C/W +1.0
+5.0

* Thermal Resistance: Refer to the internal thermal resistance between the center of the resistive alloy and the copper electrode.
As the heat dissipation efficiency is influenced by operating environment, copper bus bars, PCB design, etc., this parameter is only for reference.

Applications

Inductance of PEWM3920 current sensing resistors is less than 3nH, suitable for AC, DC low and high frequency sampling circuits.
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PEWM3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

RES &R

Dimensions

Resistor

Land Pattern

C

Not following the recommended land pattern

design can seriously affect the temperature

coefficient measurement results and current

sensingaccuracy!

Unit:mm

Resistance L W A T D a b C Packaging Quantity NetWeight
Per Reel g
0.2mQ 10.0+0.3 52+03  2.0+03 1.4+0.2 0.5+0.2 5.6+0.1 6.2+0.2 2.7+0.2  Tape&Reel 2000pcs 0.65+0.1
0.3mQ 10.0£0.3 52+03  2.0%+03 1.3+0.2 0.5+0.2 5.6%0.1 6.240.2 2.740.2  Tape&Reel 2000pcs 0.59+0.1
0.5mQ 10.0+0.3 52+03  2.0+0.3 0.8+0.2 0.5+0.2 5.6+0.1 6.2+0.2 2.7£0.2  Tape&Reel 2000pcs 0.36+0.1
1.0mQ 10.0+0.3 52%03  2.0+0.3 0.4+0.2 0.5+0.2 5.6+0.1 6.2+0.2 2.7£0.2  Tape&Reel 2000pcs 0.18+0.05
Part Number Information
Example: PEWM3920FL500K9 ( PEWM 3920 +1.0% 0.5mQ +100ppm/°C Standard)
Series Size Tolerance Resistance TCR Code
PEWM 3920 D=%0.5% L200=0.2mQ K=%x100ppm/°C 9=Standard
F=£1.0% L300=0.3mQ R=+150ppm/°C 0-8=Custom
J=%5.0% L500=0.5mQ
1L00=1.0mQ

For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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PEWM3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Performance
Test Test Method Standards Typical Max.
High Temperature o AEC-Q200 TEST 3
+ AR<%0.5% AR<*1.0%

Storage 1000h@*170°C, unpowered MIL-STD-202 Method 108 ° °

-55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000 AEC-Q200 TEST 16

<+ [ <+t 0/

Thermal Shock cycles MIL-STD-202 Method 107 AR<*0.1% AR<*0.5%
Bias Humidity +85°C, 85%RH, powered no less than 10% rated power for AEC-Q200 TEST 7 ARS+0.2% ARS40.5%

1000h MIL-STD-202 Method 103 y -
Load Life 2000h @ +70°C, rated power, 90min on, 30min off AEC-Q200 TEST 8 ARS+0.5% ARS+1.0%

+70°C refers to terminal temperature

MIL-STD-202 Method 108

Resistance to

Immerse in solvent for 3 min and wipe 10 times. Three cycles of

AEC-Q200 TEST 12

Clear marking. No visible

Solvent three solvents. Dry at ambient temperature after cleaning MIL-STD-202 Method 215 damage
Mechanical Shock Half Sl'ne Wave, pgak'acce'leratlon 100g s,'pulse duration 6ms, 3 AEC-Q200 TEST 13 ARS+0.01% ARSH02%
times in each of six directions, on three different axes MIL-STD-202 Method 213
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200TTESI 14 AR +0.01% ARL +0.2%
MIL-STD-202 Method 204
Resistance to +260°C tin bath for 10s M - ARSE0.2% LR<H0.5%

Solder Heat MIL-STD-202 Method 210

Solderability +245°C tin bath for 3s AEC-Q200 TESTEE No visible damage.
IEC60115-14.17 95% minimum coverage
AEC-0200 TEST 19 Refer to tested curve,

TCR +20°C and +170°C, +20°C Ref. -Q 0.2mQ: max. value < 150ppm/°C

IEC60115-14.8

0.3~1mQ: max. value < 100ppm/°C

AEC-Q200 TEST 21

Substrate Bendin 2mm. Duration: 60s. AR *0.1% AR<10.5%
g mm. Duration: 60s AEC-0200-005 < o < o

Short Time 5x rated power, 55 IEC 60115-14.13 AR *0.1% AR +0.5%

Overload

Low Temperaitag -55°C for 96h, unpowered IEC 60068-2-1 ARS0.1% ARS£0.5%

Storage

i Apply T=24 h/cycle, :

Mo PPy feycle, zero power, MIL-STD-202 Method 106 AR<S#0.1% ARS+0.5%

Resistance method 7a and 7b are not required
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PEWM3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

=)

Temperature Coefficient of Resistance Test Curve

TCR(ppm/°C)

TCR(ppm/°C)

160.00

140,00

12000

100.00

80.00

60.00

40,00

20.00

0.00

R2

F
2

RS

200.00

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

-55°C
129.95
13354
13132
140.34
134.65

-55°C
11557
119.72
120.45
12361
123.07

-40C

131.17
131.27
12872
136.54
132.93

-40°C

102.11
104.23
104.96
108.12
107.58

TCRTest Curve - PEWM39200.2mQ

-20°C
123.78
13301
12829
136.11
13077

0C
13551
119.97
124.40
127.04
119.12

40C

99.03
109.54
103.67
114.07
108.76

—_—— ——
60°C | 80°C | 100°C | 120°C  140°C  170°C
10424 10250 10749 10424 10554 10458
10563 10867 10889 107.98 10911 10850
99.78 10540 10497 10574 10583 10471
10889 11494 11472 11407 11450 11373
10358 10876 10876 107.72 10919 107.72

Temperature (°C)

TCR Test Curve - PEWM39200.5mQ

20°C
87.17
89.69
90.42
93.58
93.04

0°C
73.87
7352
74.25
77.41
76.87

40°C
51.22
52.93
53.66
56.82
56.28

60°C
4137
44.60
45.33
48.49
47.95

80°C

33.49
35.94
36.67
39.83
39.29

100°C
2733
29.41
30.14
33.30
3276

Temperature (°C)

120°C
2127
2372
24.45
2761
21.07

140°C
16,58
18.46
19.19
2235
2181

170°C
1224
1428
15.01
18.14
17.29

200.00
180,00
160.00
14000
12000
100.00

R1

R2 80.00

60.00
R4

RS

TCR(ppm/°C)

40,00

2000

200,00
180.00
160.00
140,00
12000
100.00
R1
R2

R3
R4

80.00

60.00

TCR (ppm/°C)

RS 40.00

2000

-55°C
146.28
14854
150,50
148,57
14347

-55°C
152.80
153.58
14385
144.27
146.25

-40°C

13045
131.75
133.58
13210
127.70

-40°C

137.43
13821
12848
12890
13088

TCR Test Curve - PEWM39200.3mQ

-20°C

119.58
119.24
12022
17.73
11493

TCR Test Curve - PEWM3920 1mQ

-20C

119.54
12032
110.59
111.01
11299

0'C

113.72
11341
11521
11275
106.60

40C
73.59
70.04
7347
71.30
68.29

60°C
71.08
717
70.13
72.96
67.46

80°C

60.76
60.04
59.55
62.46
56.08

100°C
5477
5545
55.52
56.79
50.80

Temperature (°C)

0C
104.82
105.60
95.87
96.29
98.27

40C
82.86
83.64
7391
74.33
76.31

60°C
73.12
73.90
64.17
64.59
66.57

80°C

63.89
64.67
5494
55.36
5734

100°C
56.78
57.56
4783
48.25
50.23

Temperature (°C)

120C
5251
4303
51.09
52,07
26,64

120C
29.31
50.09
4036
40.78
22.76

140°C
4571
4503
46.20
47.53
4220

140°C
4093
a7
31.98
3240
3438

170°C
41.03
4047
3985
42,67
3576

170°C
34.08
34.86
2513
2555
2753
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RES &3 PEWM3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Derating Curve

120

4— 155°C — +700°C

100

80
60 + N

\+170°:“«

B YA

40

Rated Power (%)

20

<75 -50 -25 0 +25  +50 +75 +100 +125 +150 +175

Terminal Temperature (°C)

Reflow Soldering Profile

Resistor Surface Temperature:

275
Pre-Heat: +150°C~+190°C,60~120sec. <1>20s max. __ 260°CPeak
o 0~<1>255°
Reflow: Above +220°C,90~150sec. s between +255°Cand +260°C
Applicable Solder Composition: Sn-Ag-Cu 220°C
190°C
175 90~150s Cooling
. 150°C 6°C/s
e
@
S ~——— 60~1205——>|
5 -]
2 Min. 10s
£ 715 .
2 <——— Pre-heatingmax. 3°C/s
25
0 50 100 150 200 250 300
Time (s)
Maximum Pulse Energy Curve
1000
100
S
>
ED — PEWM3920 0.2mQ
g 10 — PEWM3920 0.3mQ
w — PEWM3920 0.5mQ
g — PEWM3920 1.0mQ
>
[a
1
0.1
0. 00001 0.0001 0.001 0.01 0.1 1 10
Time (s)
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PEWM3920 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

COnStrUCtion Electron Beam Welding Seam

Laserlogo
Resistive Alloy Mr Electrode

Marking

Thefirstline (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration

RESI:Brand
&
3920 ; F:Tolerance

L500:Resistance

Storage Instructions

1) Resistors should be stored at atemperature of 5 to 35 °C, with a humidity 0f<60% RH. The humidity should be kept as low as possible.

2) Resistors should be protected from direct sunlight.

Resistors should be stored in a clean and dry environment free of harmful gases (HCL, Sulfuric acid, H2S, etc.)

4) Do not move the resistor from the packaging unless useit.

(
(
(3
(
(

5) Underthe above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.
2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(

(

(

(4) The long-term operating power of resistors should be < rated power to avoid resistance drift caused by long-term overload.

(5) Please referto the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.

(7) Iftheresistoris not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor welding caused by

oxidation of the resistor.
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RES &3 PEWM3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging

Tape Specifications
Unit:mm

Ko Sprocket Hole T

—||—
K2

=l
|

.~
|
S

e
LN
LN

"4

>

W
AA
\
D
— | >
—| >
/"J >

S T

Q) Cavity D
B-B
Resistance A B ¢Do ¢D1 Ko K1 K2 E G w D T
0.2mQ 55+0.2 105402 15+0.1 1.5+0.1 4.00+0.1  8.00+0.1  2.00+0.1  1.75+0.1 7.50+0.1  16.00+0.3  2.7+£0.1  0.3%0.05
0.3mQ 55+0.2 105402 15+0.1 1.5+0.1 4.00+0.1  8.00+0.1  2.00+0.1 1.75+0.1 7.50+0.1  16.00+0.3  2.1*0.1  0.3%0.05
0.5mQ 55+02 10.5+0.2 15+0.1 1.5%0.1 4.00+0.1  8.00+0.1  2.00+0.1 1.75+0.1 7.50+0.1  16.00+0.3  15+0.1  0.3%0.05
1.0mQ 55+02 105402 15+0.1 1.5+0.1 4.00+0.1  8.00+0.1  2.00+0.1 1.75+0.1 7.50+0.1  16.00+0.3  15+0.1  0.3%0.05
Reel Specifications Unit:mm
O \
@ N
/ 1
OO T
$C ®B
Label
$D
A B oC oD ¢E
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330+2 1002
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PEWM3920 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging

(1) 2000 pcs. resistors are packed in atape and wrappedin areel;
(2) Every 2 reels are packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm;
(3) Place every 3 casesintoabox (12000 pcs. / box);

(4) Box size:350mm*370mm*165mm.

Resistor

Sprocket Hole

Carrier Tape
1.2000 pcs. resistors are packed 2.Every2reels are packed by a cardboard sleeve case. 3.Placeevery 3 casesintoabox
inatapeandwrappedinareel. The size of the cardboard is 335mm*340mm*37mm; (12000 pcs. / box).

wwgoT

4. Bubble wrap or EPE should be placed to prevent products 5.Boxsize:350mm*370mm*165mm
from shaking orvibration.
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PESI &8 PEWM3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current

PEWM3920DL200R9 3920 +0.5% 0.2mQ <+150ppm/°C 12.0W 244A
PEWM3920DL300K9 3920 +0.5% 0.3mQ <+100ppm/°C 10.0W 182A
PEWM3920DL500K9 3920 +0.5% 0.5mQ <+100ppm/°C 9.0W 134A
PEWM3920D1L00K9 3920 +0.5% 1.0mQ <+100ppm/°C 8.0W 89A

PEWM3920FL200R9 3920 +1.0% 0.2mQ < *150ppm/°C 12.0W 244A
PEWM3920FL300K9 3920 +1.0% 0.3mQ <+100ppm/°C 10.0W 182A
PEWM3920FL500K9 3920 +1.0% 0.5mQ <+100ppm/°C 9.0W 134A
PEWM3920F1L00K9 3920 +1.0% 1.0mQ <+100ppm/°C 8.0W 89A

PEWM3920JL200R9 3920 +5.0% 0.2mQ <+150ppm/°C 12.0W 244A
PEWM3920JL.300K9 3920 +5.0% 0.3mQ <+100ppm/°C 10.0W 182A
PEWM3920JL500K9 3920 +5.0% 0.5mQ <=+100ppm/°C 9.0W 134A
PEWM3920J1L00K9 3920 +5.0% 1.0mQ <+100ppm/°C 8.0W 89A
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PEWK3920

High-Precision Low-Inductance
Alloy Current Sensing Resistor

Resistance 1ImQ~5mQ
Tolerance +0.5%

TCR +50ppm/°C
Rated Current 24A~89A

Applications

Automotive Electronics

Precision Power Supply
Instrumentation

Testing & Measurement Equipment

Medical Equipment

Better Solution for Sustainable
High End Manufacturing
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PEWK3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Low-Inductance Alloy Current Sensing Resistor

“Trimming Free” Technology, High Precision, Reliability

o~

FERUAE

AEC-Q200

Introduction

PEWK3920 series is based on a precision resistive alloy, welded by a specialized electron beam
welding equipment. Both resistive alloy and welding equipment are independently designed and
manufactured by C&B Electronics. Because of controlling the consistency of resistive alloys, precision
processing ability and efficient welding, PEWK3920 achieves a maximum target tolerance of £0.5%
after stamping without trimming. TCR of PEWK3920 series within the temperature range of -55 °C to
+170°Cis < £50ppm/°C. Inductanceis < 3nH.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids
current accumulation hotspots caused by trimmed notch, greatly improving the reliability of the
product. Meanwhile, due to the improvement of welding quality, thermal EMF of the product is

significantly reduced, improvingits long-term stability.

PEWK3920 series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot
meet your needs, please contact our sales for consultation. Resi is committed to providing the best
precision resistor solutions to meet the needs of customers in instrumentation, medical equipment,
automotive electronics, precision power supplies, formation & sorting of battery testing and
measurement equipment and other fields.

Electrical Parameters

Size

Resistance Rated Power
(+70°C)

Max. Operating Operating TCR Thermal Tolerance
Current Temperature ppm/°C(+20°C Ref) Resistance*

PEWK3920

1mQ

8w

+0.5
89A -55°C~+170°C +50(-55°C~+170°C) 7.6°C/W *1.0
*5.0

PEWK3920

2mQ

6W

+0.5
54A -55°C~+170°C +£50(-55°C~+170°C) 15.4°C/W *1.0
£5.0

PEWK3920

3mQ

5W

+0.5
40A -55°C~+170°C +50(-55°C~+170°C) 23.1°C/W *1.0
£5.0

PEWK3920

4mQ

4w

+0.5
30A -55°C~+170°C +50 (-55°C~+170°C) 28.9°C/W +1.0
+5.0

PEWK3920

5mQ

3w

+0.5
24A -55°C~+170°C +50(-55°C~+170°C) 36.5°C/W +1.0
+5.0

* Thermal Resistance: Refer to the internal thermal resistance between the center of the resistive alloy and the copper electrode.
As the heat dissipation efficiency is influenced by operating environment, copper bus bars, PCB design, etc., this parameter is only for reference.

Applications

Inductance of PEWK3920 current sensing resistors s less than 3nH, suitable for AC, DC low and high frequency sampling circuits.
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PEWK3920 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Dimensions Unit:mm

Resistor Land Pattern

C

Not following the recommended land pattern

design can seriously affect the temperature
coefficient measurement results and current
sensing accuracy!

Resistance L W A T D a b C Packaging Quantity NetWeight
Per Reel g

1imQ 100403  52%03  2.0*03 1.3%0.2 05+02  56%0.1 6.2%02 2.7+£0.2 Tape&Reel 2000pcs 0.59+0.1

2mQ 100403  52+03  2.0+03 0.6+0.2 05+02  56%0.1 6.2%02 2.7+£0.2 Tape&Reel 2000pcs 0.27+0.1

3mQ 100£03  52+03  2.0+03  0.4£0.2 0.5+0.2  56+0.1 6.2+0.2 27402 Tape&Reel 2000pcs 0.18+0.1

4mQ 10.0+£0.3  52+03  2.0%03 0334015 05+02  56+0.1 6.2+0.2 2.7+0.2 Tape&Reel 2000pcs 0.15+0.1

5mQ 10.04£0.3  52+03  2.0%03 0.25+0.15 0.5+0.2  56+0.1 6.2+0.2 2.7+0.2 Tape&Reel 2000pcs 0.11+0.1

Part Number Information

Example:PEWK3920F2L00Q9 ( PEWK 3920 +1.0% 2.0mQ £50ppm/°C Standard )

P E W K 3 9 2 0 F 2 L 0 0 Q 9

Series Size Tolerance Resistance TCR Code
PEWK 3920 D=£0.5% 1L00=1mQ Q=%£50ppm/°C 9=Standard
F=+1.0% 2L00=2mQ 0-8=Custom
J=+5.0% 3L00=3mQ
4L00=4mQ
5L00=5mQ

For higher/lower resistance, tighter tolerance, higher power, lower TCRand larger size, please contact us.
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PEWK3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Performance
Test Test Method Standards Typical Max.
High Temperature 101, 64170°C, unpowered AEC-Q200 TEST 3 ARS£0.5% ARSE1.0%

Storage

MIL-STD-202 Method 108

Thermal Shock

-55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000
cycles

AEC-Q200 TEST 16
MIL-STD-202 Method 107

AR<S£0.1%

AR<SE0.5%

Bias Humidity

+85°C, 85%RH, powered no less than 10% rated power for
1000h

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AR £0.2%

AR<*£0.5%

Load Life

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AR<S£0.5%

ARSE1.0%

Resistance to

Immerse in solvent for 3 min and wipe 10 times. Three cycles of

AEC-Q200 TEST 12

Clear marking. No visible

Solvent three solvents. Dry at ambient temperature after cleaning MIL-STD-202 Method 215 damage
Mechanical Shock Half SI-I"Ie Wave, p.eak'accetleratlon 100g s,-pulse duration 6ms, 3 AEC-Q200 TEST 13 AR +0.01% AR +0.2%
times in each of six directions, on three different axes MIL-STD-202 Method 213
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200 TEST 14 ARL £0.01% AR +0.2%
MIL-STD-202 Method 204
Resistance to +260°C tin bath for 10s AEC-Q200 TEST 15 ARS*0.2% ARS+0.5%

Solder Heat MIL-STD-202 Method 210

Solderability +245°C tin bath for 3s BESQ200 TEST 18 No VIS'PI? damage.
IEC60115-14.17 95% minimum coverage

TCR -55°C and +170°C, +20°C Ref. AEC-Q200 TEST 19 Refer to tested curve,

IEC60115-14.8 max. value < £50ppm/°C

Substrate Bending

2mm. Duration: 60s.

AEC-Q200 TEST 21
AEC-Q200-005

ARS*0.1%

AR<*£0.5%

Short Time 5x rated power, 5 IEC 60115-14.13 ARS#0.1% ARS+0.5%
Overload

Low Temperature -55°C for 96h, unpowered IEC 60068-2-1 AR<K0.1% AR<S£0.5%
Storage

Molstug Apply T=24 hfcycle, zero power, MIL-STD-202 Method 106 ARS+0.1% ARS+0.5%
Resistance method 7a and 7b are not required
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PEWK3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

ey

Temperature Coefficient of Resistance Test Curve

TCR(ppm/°C)

TCR(ppm/°C)

TCR(ppm/°C)

50.00

45.00

40.00

35.00

30.00

25.00

2000

15.00

10.00

50.00

45.00

40.00

35.00

3000

25.00

2000

15.00

1000

50.00

45.00

40.00

35.00

3000

25.00

2000

15.00

10.00

TCRTest Curve -PEWK3920 1.0mQ

h\

-55°C
4523
4470
4434
2317
4063

-55°C
25.55
26.80
3086
2630
2685

-40°C
44.66
43.65
43.54
217
40.43

20°C
4416
4414
4321
4210
3985

0C
40.65
4117
41.20
39.60
3859

Temperature (°C)

a0°C
40.15
38.19
37.68
3559
32.58

60°C
36.13
36.21
34.92
3358
3133

80°C

36.13
3571
35.67
3425
35.92

100°C
3576
35.09
3391
3358
3145

TCR Test Curve -PEWK39203.0mQ

-40°C
253
25.55
28.52
23.96
2629

20°C
22.69
2385
27.68
2257
23.50

0°C 40°C 60°C 80°C
18.49 30.26 26.06 2353
20.44 28.96 23.85 24.41
25.16 35.23 31.87 29.63
16.72 3343 28.42 26.19
ERRE o | o

.
Temperature (°C)

100°C
2269
2299
2810
25.07
2266

120
2185
214
2117
24.07
2215

TCR Test Curve -PEWK39205.0mQ

\A

-55°C
1824
23.60
1893
18.08
14.92

-40°C
1692
2256
1751
17.80
1519

20°C
1554
19.78
15.66
1541
13.98

(X4
1451
19.78
14.62
14.38
14.50

Temperature (°C)

40°C
1865
23.95
1671
17.46
15.54

60°C
16.06
2030
1618
1541
1347

—

80°C
14.85
19.78
14.62
1.
12.08

100°C
1347
1822
1357
1335
1114

120C
12.85
17.70
1232
12.74
1057

140°C | 170°C
3471 3540
3397 | 3379
3266 | 3289
3241 3248
3007 | 3047
140C | 170°C
2073 2089
2157 2141
2628 2564
2812 29
2182 | 2158
—_—

140C | 170°C
1226 1161
1718 | 1610
1166 | 10.86
1215 | 1137
967 925

50.00
45.00
40.00
—~ 35.00
(&}
S
~ 30.00
E 25.00
1 o
o
R2 = 200
R S 15.00
R4
=
RS 1000
5.00
0.00
— RL
— R2
R3.
— R4
— RS
50.00
45.00
40.00
—~ 35.00
(&)
2 3000
E 25.00
. B
R2 - 20
R3 o
R4 (@) 15.00
RS L
5.00
0.00
— R
—— R2
R3
—
— RS
RL
R2
R3
R4
RS

TCR Test Curve -PEWK39202.0mQ

-55°C -40°C -20°C 0°C 40°C 60°C 80°C 100°C 120°C 140°C 170°C
38.27 37.94 3712 34.64 47.02 40.83 37.12 35.88 34.64 3341 32.88
30.13 29.48 3193 27.02 39.30 31.93 29.48 28.86 28.00 26.61 26.67
30.69 3101 30.61 26.93 46.52 35.50 32.65 3122 29.87 2897 2833
30.78 30.29 29.47 24.56 39.30 35.61 3111 29.47 28.00 2743 2631
34.82 36.14 34.49 32.03 41.88 35.72 3367 32,65 30.55 29.98 29.21
T ture (°C)
emperature
TCR Test Curve -PEWK3920 4.0mQ
\_\_
—_—
-55°C -40°C -20°C 0°C 40°C 60°C 80°C 100°C 120°C 140°C 170°C
16.63 16.45 16.24 16.89 10.39 1104 10.39 9.09 8.57 823 8.49
15.23 14.28 12.98 11.68 9.09 9.73 822 8.11 779 714 744
T ture (°C)
emperature

R1
R2
R3
R4
RS

R1
R2
R3
R4
RS
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RES &3 PEWK3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Derating Curve

120

4— 155°C — +700°C

100

80
60 + N

\+170°:“«

B YA

40

Rated Power (%)

20

<75 -50 -25 0 +25  +50 +75 +100 +125 +150 +175

Terminal Temperature (°C)

Reflow Soldering Profile

Resistor Surface Temperature:

Pre-Heat: +150°C~+190°C,60~120sec. 275
. <1>20s max. 3 ___ 260°CPeak
Reflow: Above +220°C,90~150sec between + 28 +260°C<I>ZSSA
i ition: Sn-Ag- 225
Applicable Solder Composition: Sn-Ag-Cu. 220°C
190°C
- 90~150s Cooling
150°C 6°C/s

125
[«— 60~120s———>] 47
/ Min. 10s \
75

<—— Pre-heatingmax. 3°C/s

Temperature (°C)

25
0 50 100 150 200 250 300
Time (s)
Maximum Pulse Energy Curve
1000
100
=
— PEWK3920 1mQ
E>‘D = PEWK3920 2mQ
g 10 — PEWK3920 3mQ
Ll = PEWK3920 4mQ
3 — PEWK3920 5mQ
=
o
1
0.1
0.00001 0.0001 0.001 0.01 0.1 1 10
Time(s)
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PEWK3920 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Construction

Electron Beam Welding Seam

Copper Electrode Laser Logo

Resistive Alloy

Marking

Thefirstline (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration
RESI:Brand
3920 F:Tolerance

2L00:Resistance

Storage Instructions

(1) Resistors should be stored at atemperature of 5 to 35 °C, with a humidity of<60% RH. The humidity should be kept as low as possible.
(2) Resistors should be protected from direct sunlight.

(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCL, Sulfuric acid, H,S, etc.)

(4) Do not move the resistor from the packaging unless use it.

(5) Underthe above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

(1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.

(2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

(3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(4) The long-term operating power of resistors should be less than the rated power to avoid resistance drift caused by long-term overload.
(5) Please referto the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.

(7) If the resistor is not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor solderability caused
by oxidation of the resistor.
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RES &8 PEWK3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging
Tape Specifications Unit:mm
Ko
K2 Sprocket Hole
B T
- -
E
G o oo ol@ I 1T —
G
B
" o | [ o o \ '
T T ml SECTION:A-A
3 2o,
D
Kl B Em— ] [-—
Cavity SECTION:B-B
Resistance A B ¢Do ¢D1 Ko K1 K2 E G W D T
1.0mQ 55+02 10.5%02  1.5+0.1 15+0.1 4.0+0.1 8.0£0.1  2.0%0.1 1.75+0.1 7.5*0.1  16.0%£0.3 2.1+0.1 0.3+0.05
2.0mQ 55402 10.5%02  1.5%0.1 15+0.1 4.0+0.1 8.0+0.1  2.0%0.1 175401 7.5£0.1  16.0+0.3 1.5+0.1 0.3+0.05
3.0mQ 55402 10.5+0.2  1.5+0.1 15+0.1 4.0*0.1 8.0+0.1  2.0%+0.1 175+0.1 7.5+0.1  16.0+0.3 1.5£0.1  0.3+0.05
4.0mQ 565102 10.41+0.2 1.5+0.1 15+0.1 4.0+0.1 8.0+0.1  2.0%0.1 175%0.1 7.5+0.1  16.04£0.3 1.14+0.1 0.4*0.05
5.0mQ 5.65+0.2 1041402 1.5+0.1 15+0.1 4.0+0.1 8.0£0.1  2.0%0.1 1.75+0.1 7.5+0.1  16.0£0.3 1.14+0.1 0.4+0.05
Reel Specifications Unit:mm
\ _
@ N
/ 1
OO S
¢C oB
Label
$D
A B »C D ¢E
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330+2 1002
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PEWK3920 RES &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging

(1) 2000 pcs. resistors are packed in atape and wrapped in areel;

(2) Every 2 reels are packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm,;
(3) Place every 3 casesinto a box (12000 pcs. / box);

(4)Box size: 350mm*370mm*165mm.

Resistor

Sprocket Hole
Carrier Tape

1.2000 pcs. resistors are packed 2.Every 2 reels are packed by a cardboard sleeve case. 3.Placeevery 3 casesinto a box

inatapeandwrappedinareel. The size of the cardboard is 335mm*340mm*37mm. (12000 pcs. / box).

wwesoT

4. For the last box whichis less than 12000 pcs., ) . .
bubble wraps or EPE should be placed to prevent products 5. Boxsize: 350mm™370mm™165mm
from shaking or vibration.
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PEWK3920

High-Precision Low-Inductance Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current
PEWK3920D1L00Q9 3920 +0.5% 1.0mQ +50ppm/°C 8w 89A
PEWK3920F1L00Q9 3920 +1.0% 1.0mQ +50ppm/°C W 89A
PEWK3920J1L00Q9 3920 +5.0% 1.0mQ +50ppm/°C 8W 89A
PEWK3920D2L00Q9 3920 +0.5% 2.0mQ +50ppm/°C 6W 54A
PEWK3920F2L.00Q9 3920 +1.0% 2.0mQ +50ppm/°C 6W 54A
PEWK3920J2L00Q9 3920 +5.0% 2.0mQ +50ppm/°C 6W 54A
PEWK3920D3L00Q9 3920 +0.5% 3.0mQ +50ppm/°C 5W 40A
PEWK3920F3L.00Q9 3920 +1.0% 3.0mQ +50ppm/°C 5W 40A
PEWK3920J3L00Q9 3920 +5.0% 3.0mQ +50ppm/°C 5W 40A
PEWK3920D4L00Q9 3920 +0.5% 4.0mQ +50ppm/°C 4W 30A
PEWK3920F4L00Q9 3920 +1.0% 4.0mQ +50ppm/°C 4w 30A
PEWK3920J4L00Q9 3920 +5.0% 4.0mQ +50ppm/°C 4w 30A
PEWK3920D5L00Q9 3920 +0.5% 5.0mQ +50ppm/°C 3w 24A
PEWK3920F5L.00Q9 3920 +1.0% 5.0mQ +50ppm/°C 3w 24A
PEWK3920J5L00Q9 3920 +5.0% 5.0mQ +50ppm/°C 3w 24A

C&B Electronics Shenzhen CO., LTD. | www.resistor.today | resi@cbeureka.com | Tel:0755-82899519

/84



DataSheet No.:E19015

p -
X 4 3
Version:V4 a
Date:2024/03/09 % e 'L“

SEWF3920

High-Precision Low-TCR
Alloy Current Sensing Resistor

Resistance 1.0mQ~5.0mQ
Tolerance +0.5%
TCR <*25ppm/°C

Rated Current 25A~89A

Applications

Automotive Electronics
Precision Power Supply
Instrumentation

Formation & Sorting of Battery
Medical Equipment

Better Solution for Sustainable
High End Manufacturing



RES &3 SEWF3920

High-Precision Low-TCR Alloy Current Sensing Resistor

High-Precision Low-TCR Alloy Current Sensing Resistor

“Trimming Free” Technology, High Precision, Low TCR, Reliability
Introduction

SEWF3920 series is based on a precision resistive alloy, welded by a specialized electron beam welding
equipment. Both resistive alloy and welding equipment are independently designed and manufactured
by C&B Electronics. Because of controlling the consistency of resistive alloys, precision processing ability
and efficient welding, SEWF3920 achieves a maximum target tolerance of £0.5% after stamping without
trimming. TCR of SEWF3920 series within the temperature range of -55°Cto +170 °Ciis < £25ppm/°C.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids current
accumulation hotspots caused by trimmed notch, greatly improving the reliability of the product.
Meanwhile, due to the improvement of welding quality, thermal EMF of the product is significantly

reduced, improvingits long-term stability.

SEWF3920 series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot meet
your needs, please contact our sales for consultation. Resi is committed to providing the best precision
resistor solutions to meet the needs of customers in instrumentation, medical equipment, automotive
electronics, precision power supplies, formation & sorting of battery, testing and measurement

“ome
AEC-Q200

equipmentand other fields.

Electrical Parameters

Size Resistance Rated Power Max. Operating Operating TCR Thermal Tolerance
(+70°C) Current Temperature ppm/°C(+20°CRef) Resistance* %

+0.5
SEWF3920 1mQ 8W 89A -55°C~+170°C +25(-55°C~+170°C) 7.8°C/W +1.0

+5.0

+0.5
SEWF3920 2mQ 6w 55A -55°C~+170°C +25(-55°C~+170°C) 15.4°C/W +1.0

+5.0

+0.5
SEWF3920 3mQ 5W 41A -55°C~+170°C +25(-55°C~+170°C) 23°C/W +1.0

+5.0

+0.5
SEWF3920 4mQ aw 32A -55°C~+170°C +25(-55°C~+170°C) 31.1°C/W +1.0

+5.0

+0.5
SEWF3920 5mQ 3w 25A -55°C~+170°C +25(-55°C~+170°C) 38.4°C/W +1.0

+5.0

* Thermal Resistance: Refers to the internal thermal resistance between the center of the resistive alloy and the copper electrode.
As the heat dissipation efficiency is influenced by operating environment, copper bus bars, PCB design, etc., this parameter is only for reference.

Applications

SEWF3920 series is only applicable to DC low-frequency sampling circuit. If needs of AC or high-frequency applications are present, please contact us.
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SEWF3920 RES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Dimensions Unit:mm

Resistor Land Pattern

Not following the recommended land pattern
design can seriously affect the temperature
coefficient measurement results and current
sensing accuracy!

Resistance L W A T D a b C Packaging Quantity Net Weight
Per Reel g

1mQ 10.0£03 52403 2.010.3 1.3£0.2 0.54+0.2 5.610.1 6.210.2 2.740.2 Tape&Reel  2000pcs  0.56%0.1

2mQ 10003 52403 2.0+0.3 0.65+0.2  0.5%0.2 5.6+0.1 6.240.2 2.740.2 Tape&Reel  2000pcs  0.28%0.1

3mQ 10.0+£03 52403 2.0%0.3 0.45+02  0.5%0.2 5.6+0.1 6.240.2 2.740.2 Tape&Reel  2000pcs  0.20%0.1

4mQ 10.0+£03 52403 2.0%0.3 0.33+0.15  0.5%0.2 5.6+0.1 6.240.2 2.740.2 Tape&Reel  2000pcs  0.15%0.1

5mQ 10003 52403 2.0+0.3 0.27+0.15  0.5%0.2 5.6+0.1 6.240.2 2.740.2 Tape&Reel  2000pcs  0.12%0.05

Part Number Information

Example:SEWF3920F1L00P9 ( SEWF 3920 £1.0% 1.0mQ =25ppm/°C Standard )

S E W F 3 9 2 0 F 1 L 0 0 P 9

Series Size Tolerance Resistance TCR Code
SEWF 3920 D=%0.5% 1L00=1.0mQ P=£25ppm/°C 9=Standard
F=£1.0% 2L00=2.0mQ 0-8=Custom
J=5.0% 3L00=3.0mQ
4L00=4.0mQ
5L00=5.0mQ

For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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SEWF3920

High-Precision Low-TCR Alloy Current Sensing Resistor

Performance

Test Test Method Standards Typical Max.

High Temperature 1000h@+170°C, unpowered AEC-Q200 TEST 3 ARSH0.5% ARSH1.0%

Storage MIL-STD-202 Method 108
-55°C, 15min~ i 20s~+155°C, 15min, 1 -

Thermal Shock 55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000 AEC-Q200 TEST 16 ARS+0.1% ARS+0.5%
cycles MIL-STD-202 Method 107

Bias Humidity +85°C, 85%RH, powered no less than 10% rated power for AEC-Q200 TEST 7 ARS40.2% AR<S+0.5%
1000h MIL-STD-202 Method 103 y -

Load Life 2000h @ +70°C, rated power, 90min on, 30min off AEC-Q200 TEST 8 ARSH0.5% ARS+1.0%

+70°C refers to terminal temperature

MIL-STD-202 Method 108

Resistance to

Immerse in solvent for 3 min and wipe 10 times. Three cycles of

AEC-Q200 TEST 12

Clear marking. No visible

Solvent three solvents. Dry at ambient temperature after cleaning MIL-STD-202 Method 215 damage
Mechanical Shock Half Sl.ne Wave, p.eak‘acceileratlon 100g s,.pulse duration 6ms, 3 AEC-Q200 TEST 13 AR 40.01% AR 40.2%
times in each of six directions, on three different axes MIL-STD-202 Method 213

Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200 TEST 14 AR<*0.01% AR<0.2%
MIL-STD-202 Method 204

Resistance to +260°C tin bath for 10s AEC-QZ00 TEIEL AR %0.2% AR %0.5%

Solder Heat MIL-STD-202 Method 210

. ) - No visible damage.

Solderability +235°C tin bath for 3s AEC-Q200 TEST 18 ble g
IEC60115-14.17 95% minimum coverage

TCR -55°C and +170°C, +20°C Ref. G200 TEST 13 Refer to tested curve,

IEC60115-14.8

max. value < 25ppm/°C

AEC-Q200 TEST 21

Substrate Bending 2mm. Duration: 60s. AR £0.1% AR £0.5%
AEC-Q200-005

Short Time 5x rated power, 55 IEC 60115-14.13 AR *0.1% AR *0.5%
Overload
Low Temperature -55°C for 96h, unpowered IEC 60068-2-1 ARSE0.1% ARS£0.5%
Storage

i Apply T=24 h le, s
Moisture PPy feycle, zero power, MIL-STD-202 Method 106 ARS£0.1% ARS£0.5%
Resistance method 7a and 7b are not required
Low Temperature -55°C, unpowered fgr 1h, load rated power for 45min, IEC 60068-2-1 4.36 AR<S40.1% AR<S40.5%
Operating unpowered for 15min
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High-Precision Low-TCR Alloy Current Sensing Resistor

Temperature Coefficient of Resistance Test Curve

TCR Test Curve - SEWF3920 1mQ TCR Test Curve - SEWF39202mQ
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20.00 20.00
15.00 15.00
—~ —~
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a4 = o
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-15.00 -15.00
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—— R1 -2.64 -1.65 -0.74 0.24 0.99 544 6.42 593 6.18 7.71 9.47 11.29 —— R1 -4.02 -3.35 -2.51 -1.05 0.00 7.54 8.79 8.37 11.30 11.55 13.40 15.07
—— R2 -1.45 -0.82 0.25 1.27 247 542 6.16 559 6.53 8.18 9.70 11.55 ——R2 -8.65 -6.65 -7.48 -5.24 -2.49 0.00 0.00 0.83 3.12 549 6.65 8.91
—— R3 -2.11 -1.48 0.00 0.57 1.48 445 6.17 593 6.55 8.10 9.63 11.57 —— R3 -5.34 -3.34 -250 -0.56 0.00 5.00 6.25 7.51 8.76 9.51 12.93 15.01
R4 -2.10 -1.48 0.00 0.86 1.48 492 6.39 6.72 6.88 856 9.92 11.66 R4 -6.03 -5.86 -2.51 -1.28 0.00 251 3.77 586 6.91 8.04 10.89 12.92
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—— R3 -2.81 -1.41 -2.11 0.00 1.06 4.22 4.22 7.14 9.50 12.24 11.61 14.21
R4 -4.44 -312 -2.08 -0.69 -1.04 3.12 4.17 6.73 7.55 833 11.28 1291
— R5 -3.27 -2.75 -1.07 0.28 1.32 439 572 753 888 9.27 10.24 13.29

Temperature (°C)
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SEWF3920

High-Precision Low-TCR Alloy Current Sensing Resistor

Derating Curve
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SEWF3920 RES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Construction

Electron Beam Welding Seam

Resistive Alloy
Copper Electrode

Marking

Thefirstline (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration

RESI:Brand
F:Tolerance
1L00:Resistance

3920

Storage Instructions

1) Resistors should be stored at atemperature of 5 to 35 °C, with a humidity 0f<60% RH. The humidity should be kept as low as possible.

2) Resistors should be protected from direct sunlight.

(
(
(3) Resistors should be stored in a clean and dry environment free of harmful gases (HC, Sulfuric acid, H2S, etc.)
(4) Do not move the resistor from the packaging unless use it.

(

5) Under the above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.
2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

3)Wheninstalling and using resistors, avoid the impact of mechanical stress on the resistor.

(

(

(

(4) The long-term operating power of resistors should be < rated power to avoid resistance drift caused by long-term overload.

(5) Please refer to the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluationis required.

(7) If the resistoris not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor welding caused by

oxidation of the resistor.
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RES &8 SEWF3920

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging
Tape Specifications Unit:mm
Ko
« Ko Sprocket Hole
B T
=y e —
E
*4}6}4}6}6}65// T B g
G
B
" o | | & [href| %] \ :
T T = SECTION:A-A
Ly 2o,
D
B — | |
K1 .
Cavity SECTION:B-B
Resistance A B ¢Do ¢D1 Ko K1 K2 E G ] D T
1mQ 55402 105+02 15%0.1  15+01 4.00£0.1  800£01 200+01 1.75+0. 7.50+0.1  16.00£03 21201  0.3%0.05
2mQ 55402 105402 15%01 15+01 4.00+0.1 800401 20001 175+0.1 7.50£0.1 1600403  15+01  0.3%0.05
3mQ 55402 105402 15+01 15+01 400%01  800+01 200+01 17540 7.50%0.1 1600403  15%01  0.3%0.05
4mQ 565+02 1041402 15+01 15+01 400+01  800+0.1 200401 175401 7.50%£0.1 1600403  114+0.1  0.4%0.05
5mQ 565+£02 1041402 15+01  15+01 4.00+01  800+0.1 200+01 175401 7.50%£0.1 1600403  114+0.1  0.4%0.05
Reel Specifications Unit:mm
\ [ S—
@ N
/ 1
OO S
$C ®B
Label
oD
A oB oC oD (0]
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 33042 100%2
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SEWF3920 RES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging

(1) 2000 pcs. resistors are packed in atape and wrapped in areel;

(2) Every 2 reels are packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm,;
(3) Place every 3 casesinto a box (12000 pcs. / box);

(4)Box size: 350mm*370mm*165mm.

Resistor

Sprocket Hole
Carrier Tape

1.2000 pcs. resistors are packed 2.Every2reelsare packed by acardboard sleeve case. 3.Place every 3 casesinto a box

inatapeandwrappedinareel. The size of the cardboard is 335mm*340mm*37mm. (12000 pcs. / box).

wwesoT

4. For the last box whichis less than 12000 pcs., ) . .
bubble wrap or EPE should be placed to prevent products 5.Boxsize: 350mm*370mm*165mm
from shaking or vibration.
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PESI &8 SEWF3920

High-Precision Low-TCR Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current

SEWF3920D1L00P9 3920 +0.5% 1.0mQ <+25ppm/°C 8.0W 89A
SEWF3920F1L00P9 3920 +1.0% 1.0mQ <+25ppm/°C 8.0W 89A
SEWF3920J1L00P9 3920 +5.0% 1.0mQ <=+25ppm/°C 8.0W 89A
SEWF3920D2L00P9 3920 +0.5% 2.0mQ <+25ppm/°C 6.0W 55A
SEWF3920F2L00P9 3920 +1.0% 2.0mQ <=+25ppm/°C 6.0W 55A
SEWF3920J2L00P9 3920 +5.0% 2.0mQ <=+25ppm/°C 6.0W 55A
SEWF3920D3L00P9 3920 +0.5% 3.0mQ <+25ppm/°C 5.0W 41A
SEWF3920F3L00P9 3920 +1.0% 3.0mQ <=+25ppm/°C 5.0W 41A
SEWF3920J3L00P9 3920 +5.0% 3.0mQ <=+25ppm/°C 5.0W 41A
SEWF3920D4L00P9 3920 +0.5% 4.0mQ <+25ppm/°C 4.0W 32A
SEWF3920F4L00P9 3920 +1.0% 4.0mQ <=+25ppm/°C 4.0W 32A
SEWF3920J4L00P9 3920 +5.0% 4.0mQ <=+25ppm/°C 4.0W 32A
SEWF3920D5L00P9 3920 +0.5% 5.0mQ <+25ppm/°C 3.0Ww 25A
SEWF3920F5L00P9 3920 +1.0% 5.0mQ <=+25ppm/°C 3.0W 25A
SEWF3920J5L00P9 3920 +5.0% 5.0mQ <=+25ppm/°C 3.0W 25A
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PEWM5930

High-Precision Low-Inductance
Alloy Current Sensing Resistor

Resistance 0.2mQ~1.0mQ
Tolerance +0.5%

TCR +100ppm/°C
Rated Current 94A~273A

Applications

Automotive Electronics
Precision Power Supply
Formation & Sorting of Battery
Electric Tools

Medical Equipment

Better Solution for Sustainable
High End Manufacturing
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PEWM5930

High-Precision Low-Inductance Alloy Current Sensing Resistor

Low-Inductance Alloy Current Sensing Resistor
“Trimming Free” Technology, High Precision, Reliability

AEC-Q200

Introduction

PEWM5930 series is based on a precision resistive alloy, welded by a specialized electron beam welding
equipment. Both resistive alloy and welding equipment are independently designed and manufactured
by C&B Electronics. Because of controlling the consistency of resistive alloys, precision processing ability
and efficient welding, PEWM5930 achieves a maximum target tolerance of £0.5% after stamping without
trimming. TCR of PEWM5930 series within the temperature range of +20 °C to +170 °C is < £100ppm/°C.

Inductanceis < 3nH.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids current
accumulation hotspots caused by trimmed notch, greatly improving the reliability of the product.
Meanwhile, due to the improvement of welding quality, thermal EMF of the product is significantly

reduced, improvingits long-term stability.

PEWM5930 series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot meet
your needs, please contact our sales for consultation. Resi is committed to providing the best precision
resistor solutions to meet the needs of customers in instrumentation, medical equipment, automotive
electronics, precision power supplies, formation & sorting of battery, testing and measurement

equipment and other fields.

Electrical Parameters

Size

Resistance

Rated Power Max.Operating  Operating TCR Thermal Tolerance

(+70°C)

Current Temperature ppm/°C(+20°C Ref) Resistance* o

PEWM5930

0.2mQ

15W

+0.5
273A -55°C~+170°C +100(+20°C~+170°C) 2.6°C/W *1.0
+5.0

PEWM5930

0.5mQ

ow

+0.5
142A -55°C~+170°C +100(+20°C~+170°C) 6.5°C/W +1.0
+5.0

PEWM5930

0.8mQ

M

+0.5
105A -55°C~+170°C +100(+20°C~+170°C) 9.3°C/W +1.0
+5.0

PEWM5930

1.0mQ

N

+0.5
94A -55°C~+170°C +100(+20°C~+170°C) 11.4°C/W +1.0
+5.0

* Thermal Resistance: Refer to the internal thermal resistance between the center of the resistive alloy and the copper electrode.
As the heat dissipation efficiency is influenced by operating environment, copper bus bars, PCB design, etc., this parameter is only for reference.

Applications

Inductance of PEWM5930 current sensing resistorsis less than 3nH, suitable for AC, DC low and high frequency sampling circuits.
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PEWM5930 RESI &8

High-Precision Low-Inductance Alloy Current Sensing Resistor

Dimensions Unit:mm

Resistor Land Pattern

Not following the recommended land pattern

design can seriously affect the temperature
coefficient measurement results and current
sensing accuracy!

Resistance L w A T D a b c Packaging Quantity NetWeight
Per Reel g

0.2mQ 15.0+0.3 7.75%£0.3 3.8%+0.3 1.6£0.2 0.51+0.2 5.6+0.1 8.75£0.2 5.2%0.1 Tape&Reel 2000pcs 1.68+0.3

0.5mQ 15.0%+0.3 7.75+0.3 3.8%+0.3 0.65+0.2 0.5+0.2 5.6+0.1 8.751£0.2 5.2%0.1 Tape&Reel 2000pcs 0.69+0.2

0.8mQ 15.0+0.3 7.75+0.3 3.810.3 0.47%0.2 0.5%0.2 5.6%0.1 8.75+0.2 5.2%0.1 Tape&Reel 2000pcs 0.50%+0.2

1.0mQ 15.0+0.3 7.75+0.3 3.8+0.3 0.38+0.2 0.5+0.2 5.6+0.1 8.75+0.2 5.2%0.1 Tape&Reel 2000pcs 0.40+0.2

Part Number Information

Example: PEWM5930FL200K9 ( PEWM 5930 *+1.0% 0.2mQ *100ppm/°C Standard)

P E W M 5 9 3 0 F L 2 0 0 K 9

Series Size Tolerance Resistance TCR Code
PEWM 5930 D=%0.5% L200=0.2mQ K=%100ppm/°C 9=Standard
F=£1.0% L500=0.5mQ 0-8=Custom
J=%5.0% L800=0.8mQ
1L00=1.0mQ

For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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PEWM5930

High-Precision Low-Inductance Alloy Current Sensing Resistor

Performance
Test Test Method Standards Typical Max.
High Temperature 101, 64170°C, unpowered AEC-Q200 TEST 3 ARS£0.5% ARSE1.0%

Storage

MIL-STD-202 Method 108

Thermal Shock

-55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000
cycles

AEC-Q200 TEST 16
MIL-STD-202 Method 107

AR<S£0.1%

AR<SE0.5%

Bias Humidity

+85°C, 85%RH, powered no less than 10% rated power for
1000h

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AR £0.2%

AR<*£0.5%

Load Life

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AR<S£0.5%

ARSE1.0%

Resistance to

Immerse in solvent for 3 min and wipe 10 times. Three cycles of

AEC-Q200 TEST 12

Clear marking. No visible

Solvent three solvents. Dry at ambient temperature after cleaning MIL-STD-202 Method 215 damage
Mechanical Shock Half SI-I"Ie Wave, p.eak'accetleratlon 100g s,-pulse duration 6ms, 3 AEC-Q200 TEST 13 AR +0.05% AR +0.2%
times in each of six directions, on three different axes MIL-STD-202 Method 213
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200 TEST 14 /ARZ £0.05% AR +0.2%
MIL-STD-202 Method 204
Resistance to +260°C tin bath for 10s AEC-Q200 TEST 15 ARS*0.2% ARS+0.5%

Solder Heat MIL-STD-202 Method 210

Solderability +245°C tin bath for 3s BESQ200 TEST 18 No VIS'PI? damage.
IEC60115-14.17 95% minimum coverage

TCR +20°C and +170°C, +20°C Ref. AEC-Q200 TEST 19 Refer to tested curve,

IEC60115-14.8 max. value < =100ppm/°C

Substrate Bending

2mm. Duration: 60s.

AEC-Q200 TEST 21
AEC-Q200-005

ARS*0.1%

AR<*£0.5%

Short Time 5x rated power, 5 IEC 60115-14.13 ARS#0.1% ARS+0.5%
Overload

Low Temperature -55°C for 96h, unpowered IEC 60068-2-1 AR<K0.1% AR<S£0.5%
Storage

Molstug Apply T=24 hfcycle, zero power, MIL-STD-202 Method 106 ARS+0.1% ARS+0.5%
Resistance method 7a and 7b are not required
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PEWM5930

High-Precision Low-Inductance Alloy Current Sensing Resistor

TCR (ppm/°C)

Temperature Coefficient of Resistance Test Curve
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TCR Test Curve - PEWM5930 1.0mQ
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18.51
1020

140°C

25.43
-27.48
2451
-24.07
2196

170°C
705
1291
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PEWM5930

High-Precision Low-Inductance Alloy Current Sensing Resistor

Derating Curve
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Terminal Temperature (°C)

Reflow Soldering Profile

Resistor Surface Temperature:

Pre-Heat: +150°C~+190°C,60~120sec. 275
<1>20s max. ___ 260°CPeak
Reflow: Above +220°C,90~150sec. between + 28 +260°C<I>ZSSA
Applicable Solder Composition: Sn-Ag-Cu 225 220°C
190°C
175 90~150s Cooling
~ 150°C 6°C/s
&
§ 125
3 «———60~120s—
5 1
2 Min. 10s
g 75 -
2 <—— Pre-heatingmax. 3°C/s
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w = PEWM5930 1.0mQ
3
>
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Time(s)
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High-Precision Low-Inductance Alloy Current Sensing Resistor

Construction

Electron Beam Welding Seam

Copper Electrode Laser Logo

Resistive Alloy

Marking

The first line (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration
P RESI:Brand
5930 = F:Tolerance

L200:Resistance

Storage Instructions

(1) Resistors should be stored at atemperature of 5 to 35 °C, with a humidity of<60% RH. The humidity should be kept as low as possible.
(2) Resistors should be protected from direct sunlight.

(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCL, Sulfuric acid, H,S, etc.)

(4) Do not move the resistor from the packaging unless use it.

(5) Underthe above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

(1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.

(2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

(3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(4) The long-term operating power of resistors should be less than the rated power to avoid resistance drift caused by long-term overload.
(5) Please referto the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluation is required.

(7) If the resistor is not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor solderability caused
by oxidation of the resistor.

101/ C&B Electronics Shenzhen CO., LTD. | www.resistor.today | resi@cbeureka.com | Tel:0755-82899519



REI SR

PEWM5930

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging

Tape Specifications

Unit:mm

Ko K2 o
Ei ” ‘ 2 T
— B
| | | A}
4%*&}{?*@?
G
»D1L
w A A ;4/
| - B
i
T T \v SECTION:A-A
K1 B D
>
SECTION:B-B
Resistance A B $éDo  ¢D1 Ko K1 K2 E G W D T
0.2mQ 8.03+0.2 15.6*0.2 1.5+0.1 15%0.1 4.0X0.1 12.0%0.1 2.01+0.1 1.75%+0.1 11.5%0.1 24.0%+0.3 2.351+0.1 0.3£0.05
0.5mQ 8.05+0.2 15.3%0.2 1.5+0.1 1.5%0.1 4.0*+0.1 12.0£0.1 2.0%+0.1 1.75£0.1 11.5%0.1 24.0£0.3 1.3+0.1 0.3%+0.05
0.8mQ 8.05+0.2 15.3%0.2 1.5+0.1 1.5+0.1 4.0+0.1 12.0£0.1 2.0%£0.1 1.75+0.1 11.5%0.1 24.0£0.3 1.3*0.1 0.3£0.05
1.0mQ 8.05+0.2 15.3%0.2 1.5+0.1 1.5%0.1 4.0+0.1 12.0£0.1 2.0%+0.1 1.75£0.1 11.5%0.1 24.0£0.3 1.3+0.1 0.3%+0.05
Reel Specifications Unit:mm
\ [ S—
@ s
/ 1
OO 0
$C ®B
Label
$D
A B oC ¢D OE
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330%2 1002
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PEWM5930 RES &1

High-Precision Low-Inductance Alloy Current Sensing Resistor

Packaging

(1) 2000 pcs. resistors are packed in atape and wrapped in areel;

(2) Everyreelis packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm);

(3) Place every 3 casesinto abox (6000 pcs. / box);

(4) Box size: 350mm*370mm*165mm.

Resistor

Sprocket Hole
Carrier Tape

1.2000 pcs. resistors are packed
inatapeandwrappedinareel.

2.Everyreelis packed by a cardboard sleevecase.  3.Placeevery 3 casesintoabox
Thesize of the cardboard is 335mm*340mm*37mm. (6000 pcs./box).

wwesoT

4. Bubble wrap or EPE should be placed to prevent products
from shaking orvibration.

5.Box size:350mm*370mm*165mm
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RES &8 PEWM5930

High-Precision Low-Inductance Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current

PEWM5930DL200K9 5930 +0.5% 0.2mQ +100ppm/°C 15W 273A
PEWM5930FL200K9 5930 +1.0% 0.2mQ +100ppm/°C 15W 273A
PEWM5930JL200K9 5930 +5.0% 0.2mQ +100ppm/°C 15W 273A
PEWM5930DL500K9 5930 +0.5% 0.5mQ +100ppm/°C 10W 142A
PEWM5930FL500K9 5930 +1.0% 0.5mQ +100ppm/°C 10W 142A
PEWM5930JL500K9 5930 +5.0% 0.5mQ +100ppm/°C 10W 142A
PEWM5930DL800K9 5930 +0.5% 0.8mQ £100ppm/°C 9w 105A
PEWM5930FL800K9 5930 +1.0% 0.8mQ +100ppm/°C 9w 105A
PEWM5930JL800K9 5930 +5.0% 0.8mQ +100ppm/°C ow 105A
PEWM5930D1L00K9 5930 +0.5% 1.0mQ £100ppm/°C 9w 94A
PEWM5930F1L00K9 5930 +1.0% 1.0mQ +100ppm/°C ow 94A
PEWM5930J1L00K9 5930 +5.0% 1.0mQ +100ppm/°C ow 94A
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SEWF5930

High-Precision Low-TCR
Alloy Current Sensing Resistor

Resistance ImQ~3mQ
Tolerance +0.5%
TCR *25ppm/°C

Rated Current 45A~100A

Applications

Automotive Electronics
Precision Power Supply
Instrumentation

Sorting & Formation of Battery
Medical Equipment

Better Solution for Sustainable
High End Manufacturing
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High-Precision Low-TCR Alloy Current Sensing Resistor

High-Precision Low-TCR Alloy Current Sensing Resistor
“Trimming Free” Technology, High Precision, Low TCR, Reliability

Introduction

SEWF5930 series is based on a precision resistive alloy, welded by a specialized electron beam
welding equipment. Both resistive alloy and welding equipment are independently designed and
manufactured by C&B Electronics. Because of controlling the consistency of resistive alloys,
precision processing ability and efficient welding, SEWF5930 achieves a maximum target
tolerance of = 0.5% after stamping without trimming. TCR of SEWF5930 series within the
temperature range of -55°Cto +170°Cis < * 25ppm/°C.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids
current accumulation hotspots caused by trimmed notch, greatly improving the reliability of the
product. Meanwhile, due to the improvement of welding quality, thermal EMF of the product is

significantly reduced, improvingits long-term stability.

SEWF5930 series, from raw materials, core equipment, to core processes, achieves independent
and controllable production, stable quality, and timely delivery. If the standard specifications

@ cannot meet your needs, please contact our sales for consultation. Resi is committed to providing
the best precision resistor solutions to meet the needs of customers in instrumentation, medical

oy
AEC-Q200
equipment, automotive electronics, precision power supplies, sorting & formation of battery,

testing and measurement equipment and other fields.

Electrical Parameters

Size Resistance Rated Power Max.Operating Operating TCR Thermal Tolerance
(+70°C) Voltage Temperature  ppm/°C(+20°CRef) Resistance %
+0.5
SEWF5930 1.0mQ 10W 100A -55°C~+170°C +25(-55°C~+170°C) 6.4°C/W +1.0
+5.0
+0.5
SEWF5930 2.0mQ W 63A -55°C~+170°C +25(-55°C~+170°C) 12.6°C/W +1.0
+5.0
+0.5
SEWF5930 3.0mQ 6W 45A -55°C~+170°C +25(-55°C~+170°C) 19.1°C/W +1.0
+5.0

* Thermal Resistance: Refers to the internal thermal resistance between the center of the resistive alloy and the copper electrode.
As the heat dissipation efficiency is influenced by operating environment, copper bus bars, PCB design, etc., this parameter is only for reference.

Application

SEWF5930 seriesisonly applicable to DC sampling circuits. If you have AC sampling demands, please contact us.
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High-Precision Low-TCR Alloy Current Sensing Resistor

Dimensions Unit:mm

Resistor Land Pattern

Not following the recommended land pattern
design can seriously affect the temperature

coefficient measurement results and current
sensing accuracy!

Resistance L w A T D a b c Packaging Quantity NetWeight
Per Reel g

1.0mQ 150403  7.75+03  3.8%03  1.05+02 0502  56+0.1 8.75+0.2 52+0.2  Tape&Reel 2000pcs 1.014+0.1

2.0mQ 150403  7.75+03  3.8%03  053%£02  05+02  56+0.1 8.75+0.2  52+0.2  Tape&Reel 2000pcs 0.51+0.1

3.0mQ 150403  7.75+03  3.8%03 03502 0502  56+0.1  875+0.2  52%0.2  Tape&Reel 2000pcs 0.34%0.1

Part Number Information

Example: SEWF5930F1L00P9 ( SEWF 5930 *1.0% 1.0mQ *25ppm/°C Standard)

S E W F 5 9 3 0 F 1 L 0 0 P 9

Series Size Tolerance Resistance TCR Code

SEWF 5930 D=%0.5% 1L00=1.0mQ P=x25ppm/°C 9=Standard
F=+1.0% 2L00=2.0mQ 0-8=Custom
J=+5.0% 3L00=3.0mQ

Forhigher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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SEWF5930

High-Precision Low-TCR Alloy Current Sensing Resistor

Performance

Test Test Method Standards Typical Max.

High Temperature 1000h@+170°C, unpowered AEC-Q200 TEST 3 AR<X0.5% AR<S£1.0%

Storage MIL-STD-202 Method 108

Thermal Shock -55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000 AEC-Q200 TEST 16 ARL£0.1% ARL+0.5%
cycles MIL-STD-202 Method 107

Bias Humidity +85°C, 85%RH, powered no less than 10% rated power for AEC-Q200 TEST 7 ARS£0.2% ARK£0.5%
1000h MIL-STD-202 Method 103

Load Life 2000h @ +70°C, rated power, 90min on, 30min off AEC-Q200 TEST 8 AR<*0.5% /AR<*1.0%

+70°C refers to terminal temperature

MIL-STD-202 Method 108

Resistance to

Immerse in solvent for 3 min and wipe 10 times. Three cycles of

AEC-Q200 TEST 12

Clear marking. No visible

Solvent three solvents. Dry at ambient temperature after cleaning MIL-STD-202 Method 215 damage
Mechanical Shock Half Sine Wave, peak acceleration 100g's, pulse duration 6ms, 3 AEC-Q200 TEST 13 AR<*0.01% AR<10.2%
times in each of six directions, on three different axes MIL-STD-202 Method 213
Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200 TEST 14 AR<%0.01% AR<*0.2%
MIL-STD-202 Method 204
+260°C tin bath for 10s AEC-Q200 TEST 15 AR<0.2% AR<0.5%

Resistance to

MIL-STD-202 Method 210

Solder Heat

Solderability +245°C tin bath for 3s AEC-Q200 TEST 18 No visible damage.
IEC60115-14.17 95% minimum coverage

TCR -55°C and +170°C, +20°C Ref. AEC-Q200 TEST 19 Refer to tested curve,

IEC60115-14.8

max. value < 25ppm/°C

Substrate Bending 2mm. Duration: 60s. AEC-Q200 TEST 21 AR<10.1% AR<10.5%
AEC-Q200-005

Short Time 5x rated power, 5s IEC60115-14.13 AR 10.1% AR 0.5%

Overload

Low Temperature -55°C for 96h, unpowered IEC 60068-2-1 AR<*0.1% AR<0.5%

Storage

Moisture Apply T=24 h/cycle, zero power, MIL-STD-202 Method 106 AR *0.1% AR<*0.5%

Resistance method 7a and 7b are not required
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SEWF5930

High-Precision Low-TCR Alloy Current Sensing Resistor

=)

Temperature Coefficient of Resistance Test Curve
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TCRTest Curve - SEWF5930 1mQ

-10°C
-13.14
0.00
-3.25
326
-9.76

0°C

-9.85
9.70
244
9.30
1.46

40°C
9.85
19.41
0.00
9.79
9.76

60°C
9.85
1213
244
9.79
732

85°C
13.64
11.94
4.50
9.04
9.01

100°C
11.09
1213
6.10
11.02
9.76

Temperature (°C)

TCR Test Curve - SEWF59302mQ

-10°C
-4.91
-11.46
-11.55
-9.57

0°C
-737
-12.27
-743
-7.18

40°C
<737
-7.36
-4.95
718

60°C
-7.37
-6.14
-4.95
359

85°C
-4.53
-3.78
-2.29
5.89

100°C
-3.07
-0.61
1.86
7.78

Temperature (°C)

TCRTest Curve - SEWF59303mQ

120°C

12.81
14.56
6.83

1273
13.66

120°C
0.00
0.98
347
10.05

140°C  170°C
1807 1511
1536 16.17
976 1041
1551 1502
1301 1236
el
-
140°C | 170°C
246 426
327 622
495 | 495
1117 1340

55°C | -40°C -20°C
526 328 739
129 -647 243
-390 488 244
261 000 490
520 488 488
——
-55°C  -40°C  -20°C
1440 -1228 -11.05
1440 1391 -11.05
1320 1403 -1238
894 -878 598
55°C | -40°C  -20°C
1715 -16.08 -12.86
1677 1600 -13.24
1572 1528 -12.28
1618 -1531 -13.12
1448 -1372 -10.70

-10°C
-10.72
-13.24
-10.92
-8.75
-8.78

0°C 40°C 60°C 85°C
-804 1447 -1206 -7.92
-11.59  -9.93 -8.28 -6.11
-1146 -13.10 -9.82 -8.06
984 1148 -738 656
-4.94 -9.88 -8.23 -6.58
Temperature (°C)

100°C
-7.24
-4.97
-5.73
-4.92
-4.53

120°C
-4.18
-2.65
-393
-3.28
-1.65

140°C
-1.88
-1.38
-1.91
-0.82
0.27

170°C

-0.64
1.54

-0.44
131
3.07

R1

R3
R4
RS

R1
R2
R3
R4

R1
R2
R3
R4
RS
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SEWF5930

High-Precision Low-TCR Alloy Current Sensing Resistor

Derating Curve
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Terminal Temperature (°C)

Reflow Soldering Profile

Resistor Surface Temperature:

Pre-Heat: +150°C~+190°C,60~120sec.

275
Reflow: Above +220°C,90~150sec. <1>20s max. cpspsgec/ N\ 280" CPeak
between +255°C and +260°C
Applicable Solder Composition: Sn-Ag-Cu 775
220°C
190°C
- 90~150s Cooling
= 150°C 6°C/s
&
E-: 125
3 ~——— 60~1205s—»
5 1
2 Min. 10s
g 75 -
2 <—— Pre-heating max. 3°C/s
25
50 100 150 200 250 300
Time (s)
Maximum Pulse Energy Curve
1000
100
S
>
o0 — SEWF5930 1mQ
g 10 — SEWF5930 2mQ
w — SEWF5930 3mQ
E:
>
o
1
0.1
0.00001 0.0001 0.001 0.01 0.1 1 10
Time (s)
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SEWF5930 nes s@

High-Precision Low-TCR Alloy Current Sensing Resistor

Construction

Electron Beam Welding Seam

Laser logo

Resistive Alloy
Copper Electrode

Marking

Thefirstline (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration

RESI:Brand
F:Tolerance
1L00:Resistance

5930

Storage Instructions

1) Resistors should be stored at atemperature of 5 to 35 °C, with a humidity 0f<60% RH. The humidity should be kept as low as possible.

2) Resistors should be protected from direct sunlight.

(
(
(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCL, Sulfuric acid, H,S, etc.)
(4) Do not move the resistor from the packaging unless use it.

(

5) Under the above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.
2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

3)Wheninstalling and using resistors, avoid the impact of mechanical stress on the resistor.

(

(

(

(4) The long-term operating power of resistors should be < rated power to avoid resistance drift caused by long-term overload.

(5) Please refer to the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluationis required.

(7) If the resistoris not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor welding caused by

oxidation of the resistor.
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SEWF5930

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging
Tape Specifications Unit:mm
Ei Ko ‘ K2 \e.oo T
—® -
K K K A
4@&
= 1 =
G i
¢D1 ‘
| | — A
w A A L
| < B
i
T T \ SECTION:A-A
K1 B D
-
SECTION:B-B
Resistance A B ¢Do ¢D1 Ko K1 K2 E G W D T
1.0mQ 8.05+0.2 153+0.2 1.5+01 15+0.1 4.0+01 120401 2.0%0.1 1.75+0.1 11.5+0.05 24.0+0.3 1.9+0.1 0.3+0.05
2.0mQ 8.05+0.2 153%£0.2 1.5+0.1 1.5+0.1 4.0£0.1 12.0*+0.1 2.0£0.1 1.75*0.1 11.5%0.05 24.0+0.3 1.3%0.1 0.3%0.05
3.0mQ 8.05+0.2 153%+0.2 1.5*0.1 15+0.1 4.0+0.1 12.0+0.1 2.0£0.1 1.75*0.1 11.5%+0.05 24.0+0.3 1.3+0.1 0.3%+0.05
Reel Specifications Unit:mm
\ _
Q s
/ 1
OO T
¢C ®B
Label
¢D
A $B $C ¢D $E
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330%2 100+2
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SEWF5930 RES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging

(1) 2000 pcs. resistors are packed in atape and wrapped in areel;

(2) Every reel are packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm;
(3) Place every 3 casesinto a box(6000 pcs./box);

(4) Box size:350mm*370mm*165mm.

Resistor

Sprocket Hole
Carrier Tape

1.2000 pcs. resistors are packed 2. .Everyreels are packed by a cardboard sleeve case. ~ 3..Place every 3 casesintoabox

inatapeandwrappedinareel. Thesize of the cardboard is 335mm*340mm*37mm; (6000 pcs. / box).

wwesoT

4. Bubble wrap or EPE should be placed to prevent products ) . .
from shaking or vibration. 5.Boxsize:350mm*370mm*165mm
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nes) =@ SEWF5930

High-Precision Low-TCR Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current

SEWF5930D1L00P9 5930 +0.5% 1.0mQ <=£25ppm/°C ow 100A
SEWF5930D2L00P9 5930 +0.5% 2.0mQ <=£25ppm/°C 8W 63A
SEWF5930D3L00P9 5930 +0.5% 3.0mQ <=+25ppm/°C 6W 45A
SEWF5930F1L00P9 5930 +1.0% 1.0mQ <=+25ppm/°C 10w 100A
SEWF5930F2L00P9 5930 +1.0% 2.0mQ <=£25ppm/°C 8W 63A
SEWF5930F3L00P9 5930 +1.0% 3.0mQ <*25ppm/°C 6W 45A
SEWF5930J1L00P9 5930 +5.0% 1.0mQ <=£25ppm/°C ow 100A
SEWF5930J2L00P9 5930 +5.0% 2.0mQ <=£25ppm/°C 8W 63A
SEWF5930J3L00P9 5930 +5.0% 3.0mQ <*£25ppm/°C 6W 45A
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SEWF3951

High-Precision Low-TCR
Alloy Current Sensing Resistor

Resistance 0.25~0.8mQ
Tolerance +0.5%

TCR +25ppm/°C
Rated Current 110A~240A

Applications

Automotive Electronics
Precision Power Supply
Instrumentation

Formation & Sorting of Battery
Medical Equipment

Better Solution for Sustainable
High End Manufacturing
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SEWF3951

High-Precision Low-TCR Alloy Current Sensing Resistor

High-Precision Low-TCR Alloy Current Sensing Resistor
“Trimming Free” Technology, High Precision, Low TCR, Reliability

T
AEC-Q200

Introduction

SEWF3951 series is based on a precision resistive alloy, welded by a specialized electron beam welding
equipment. Both resistive alloy and welding equipment are independently designed and manufactured
by C&B Electronics. Because of controlling the consistency of resistive alloys, precision processing ability
and efficient welding, SEWF3951 achieves a maximum target tolerance of =£0.5% after stamping without
trimming. TCR of SEWF3951 series within the temperature range of +20 °C to +120 °Ciis < £25ppm/°C.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids current
accumulation hotspots caused by trimmed notch, greatly improving the reliability of the product.
Meanwhile, due to the improvement of welding quality, thermal EMF of the product is significantly
reduced, improvingits long-term stability.

SEWF3951 series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot meet
your needs, please contact our sales for consultation. Resi is committed to providing the best precision
resistor solutions to meet the needs of customers in instrumentation, medical equipment, automotive
electronics, precision power supplies, formation & sorting of battery, testing and measurement
equipment and other fields.

Electrical Parameters

Size Resistance

Rated Power Max.Operating Operating TCR Thermal Tolerance

(+70°C)

Current Temperature  ppm/°C(+20°CRef) Resistance* %

SEWF3951 0.25mQ

15W

+0.5
240A -55°C~+170°C +25 (+20°C~+120°C) 2.0°C/W +1.0

+5.0

SEWF3951 0.3mQ

15w

+0.5
220A -55°C~+170°C +25(+20°C~+120°C) 2.3°C/W +1.0

+5.0

SEWF3951 0.4mQ

15W

+0.5
190A -55°C~+170°C 425 (+20°C~+120°C) 3.2°C/W +1.0

+5.0

SEWF3951 0.8mQ

10W

+0.5
110A -55°C~+170°C +25(+20°C~+120°C) 6.1°C/W +1.0

+5.0

* Thermal Resistance: Refers to the internal thermal resistance between the center of the resistive alloy and the copper electrode.
As the heat dissipation efficiency is influenced by operating environment, copper bus bars, PCB design, etc., this parameter is only for reference.

Applications

SEWF3951 series is only applicable to DC low-frequency sampling circuit. If needs of AC or high-frequency applications are present, please contact us.
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SEWF3951 RES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Dimensions

Resistor Land Patten

15

Unit:mm

Itis recommended that the size
here should be larger than "b",
otherwise current measurement
/7 accuracy would be affected.

Current Conductive Area Solder Pad Area

Not following the recommended solder pad design

can seriously affect the temperature coefficient

measurement results and current sensing accuracy!

Resistance L w A T D a b c d e f Quantity
Per reel
0.25mQ 10.0+0.3 13.0+0.5 2.0+0.3 2.0+0.2 0.5%+0.2 8.6+0.1 15+0.2 2.7+0.2 1.2%0.2 2.8+0.2 11+0.2 1200pcs
0.3mQ 10.0+0.3 13.0£0.5 2.0%£0.3 1.7+0.2 0.5£0.2 8.61+0.1 15+0.2 2.7%+0.2 1.2+0.2 2.8+0.2 11+0.2 1200pcs
0.4mQ 10.0+0.3 13.0£0.5 2.0%£0.3 1.3+0.2 0.5£0.2 8.6%0.1 15+0.2 2.7%+0.2 1.2+0.2 2.8+0.2 11+0.2 1200pcs
0.8mQ 10.0+0.3 13.0£0.5 2.0%£0.3 0.65%0.2 0.5%+0.2 8.6+0.1 15+0.2 2.7%0.2 1.2%0.2 2.8+0.2 11+0.2 1200pcs
Part Number Information
Example: SEWF3951FL400P9 ( SEWF 3951 +1.0% 0.4mQ *25ppm/°C Standard)
Series Size Tolerance Resistance TCR Code
SEWF 3951 D=%0.5% L250=0.25mQ P=%25ppm/°C 9=Standard
F=%+1.0% L300=0.3mQ 0-8=Custom
J=%5.0% 1400=0.4mQ
L800=0.8mQ

For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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SEWF3951

High-Precision Low-TCR Alloy Current Sensing Resistor

Performance

Test

Test Method

Standards

Typical

Max.

High Temperature
Storage

1000h@+170°C, unpowered

AEC-Q200 TEST 3
MIL-STD-202 Method 108

ARSE0.5%

ARSE1.0%

-55°C, 15min~ambient temperature<20s~+155°C, 15min, 1000

AEC-Q200 TEST 16

Thermal Shock ARL*0.1% AR £0.5%
cycles MIL-STD-202 Method 107

Bias Humidity +85°C, 85%RH, powered no less than 10% rated power for AEC-Q200 TEST 7 ARS40.2% AR<S40.5%
1000h MIL-STD-202 Method 103

Load Life 2000h @ +70°C, rated power, 90min on, 30min off AEC-Q200 TEST 8 ARSH0.5% AR<S+1.0%

+70°C refers to terminal temperature

MIL-STD-202 Method 108

Resistance to
Solvent

Immerse in solvent for 3 min and wipe 10 times. Three cycles of
three solvents. Dry at ambient temperature after cleaning

AEC-Q200 TEST 12
MIL-STD-202 Method 215

Clear marking. No visible

damage

Half Sine Wave, peak acceleration 100g's, pulse duration 6ms, 3

AEC-Q200 TEST 13

Mechanical Shock . X N . ARS*0.1% AR<£0.5%
times in each of six directions, on three different axes MIL-STD-202 Method 213

Vibration 10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z AEC-Q200 TEST 14 AR<K0.1% AR 0.5%
MIL-STD-202 Method 204

Resistance to +260°C tin bath for 10s AEC-QZ00 TEIEL AR %0.2% AR £0.5%

Solder Heat MIL-STD-202 Method 210

Solderability +245°C tin bath for 3s AEC-Q200 TEST 18 No VISIl.)l.e damage.
IEC60115-14.17 95% minimum coverage

TCR +20°C and +120°C, +20°C Ref AEC-Q200 TEST 19 Refer to tested curve,

IEC60115-14.8

max. value < 25ppm/°C

AEC-Q200 TEST 21

Substrate Bending 2mm. Duration: 60s. AR £0.1% AR £0.5%
AEC-Q200-005

Short Time 5x rated power, 5 IEC 60115-14.13 AR +0.1% ARS+0.5%
Overload
Low Temperature -55°C for 96h, unpowered IEC 60068-2-1 ARSE0.1% ARS£0.5%
Storage

i Apply T=24 h/cycle, .
Moisture PPy feycle, zero power, MIL-STD-202 Method 106 ARS£0.1% ARS+0.5%
Resistance method 7a and 7b are not required
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SEWF3951

High-Precision Low-TCR Alloy Current Sensing Resistor

ey

Temperature Coefficient of Resistance Test Curve

TCR(ppm/°C)

3000

2000

1000

-10.00

-20.00

30.00

-40.00

50.00

R

TCR(ppm/°C)

3000

2000

10.00

-10.00

2000

3000

-40.00

TCR Test Curve- SEWF39510.25mQ

——
S55°C | -40°C
2469 | 2495
318 -30.69
2871 2741
2450 | 2197
2014 -19.87
55°C | -40°C
2029 | -1829
1629 | -1621
2018 | -1860
2134 1947
2121 -19.88

20°C
2265
3036
2141
297
1788

-10°C

22.06
2947
2654
2162
-17.05

0c
2364
-25.46
2545
2597
-19.87

Temperature (°C)

40°C

2076
1875
2349
2198
1596

60°C

-19.70
-15.67
-19.58
-17.98
1093

80°C
-14.44
-16.98
1958
13.98
-10.60

100°C

1329
1665
-18.60
1348

145

TCRTest Curve - SEWF39510.4mQ

20C
1497
1434
-16.86
1938
-17.40

10°C
-13.95
-14.96
1571
-16.67
2071

oc
998
1122
1116
1625
-17.40

Temperature (°C)

40°C
1122

623
-12.40
1375
-1491

60°C
935
-8.10

13.02
-11.88
1243

80°C
190
540
951
917
953

100°C
624
343
144
781
870

120°C
374
150
620
625
6.6

140°C
187
021
331
354
435

E——
120C | 140°C | 170°C
1103 | 985 -6.83
1489 1371 -1019
1527 1403 -1149
1079 1032 666
636 530 265

170°C
133
199
116
-1.00
050

30.00

20.00

10.00

10.00

20.00

TCR (ppm/°C)

R4 -30.00

-40.00

30.00

20.00

10.00

-10.00

-20.00

TCR (ppm/°C)

R4 -30.00
-40.00

-50.00
—n
R

— R4
]

55°C  -40°C
266 -111
1446 -14.18
440 | 330
034 188
133 055
e
55°C | 40°C
896 153
1331 1109
770 697
1325 | 1247
221 162

TCRTest Curve- SEWF39510.3mQ

TCRTest Curve - SEWF39510.8mQ

40°C
6.64

255
495
1012
1165

60°C
664
2.06
495
7.65
832

80°C
971
281
915
1227
11.26

Temperature (°C)

-10°C

221

7.20

220

518

083 | 444

_

20 10 0°C
428 244 | 550
1078 1068 | 139
584 410 | 430
1012 1023 859
030 | 081 244

80°C
244
452
205
225
873

Temperature (°C)

100°C

100°C
198
031
430
077
10.66

120°C
12.96
951
10.90
1374
1331

120C
318
136
5.65

098

1158

140°C
1412
10.98
12.66
13.69
14.70

140°C
611
534
830
317

1432

170°C
17.28
16.14
1652
16.60
1775

170°C
977
9.69
1106
5.89
17.14

—RL
—R2

R3

—r4
—R5
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SEWF3951

High-Precision Low-TCR Alloy Current Sensing Resistor

Derating Curve

Rated Power (%)

120

100

80

60

4— 155°C

— +70°C

B YA

N

40

\+170°:“«

20

-25 0 +25  +50

+75 +100 +125 +150 +175

Terminal Temperature (°C)

Reflow Soldering Profile

Resistor Surface Temperature:

Pre-Heat: +150°C~+190°C,60~120sec.

275
Reflow: Above +220°C,90~150sec. <1>20s max. R N
between +255°C and +260°C
Applicable Solder Composition: Sn-Ag-Cu 775
220°C
190°C
- 90~150s Cooling
~ 150°C 6°C/s
&
§ 125
3 «———60~120s—
5 1
2 Min. 10s
g 75 -
2 <—— Pre-heatingmax. 3°C/s
25
50 100 150 200 250 300
Time (s)
Maximum Pulse Energy Curve
1000
100
5
: — SEWF3951 0.25mQ
o0 — SEWF3951 0.3mQ
g w — SEWF3951 0.4mQ
3] — SEWF3951 0.8mQ
S
[a
1
0.1
0.00001 0.0001 0.001 0.01 0.1 1 10
Time (s)
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SEWF3951 PES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Construction

Electron Beam Welding Seam
Laser Logo

Resistive Alloy CopperElectrode

Marking

Thefirstline (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Size Illustration Demonstration

RESI:Brand
F:Tolerance
L400:Resistance

3951

Storage Instructions

1) Resistors should be stored at atemperature of 5 to 35 °C, with a humidity 0f<60% RH. The humidity should be kept as low as possible.

2) Resistors should be protected from direct sunlight.

(
(
(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCL, Sulfuric acid, H,S, etc.)
(4) Do not move the resistor from the packaging unless use it.

(

5) Under the above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.
2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

3)Wheninstalling and using resistors, avoid the impact of mechanical stress on the resistor.

(

(

(

(4) The long-term operating power of resistors should be < rated power to avoid resistance drift caused by long-term overload.

(5) Please refer to the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluationis required.

(7) If the resistoris not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor welding caused by

oxidation of the resistor.
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SEWF3951

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging

Tape Specifications Unit:mm
Sprocket Hole
Lui Ko »’» K2 §?/ 5 t .
H 7 7
f %ﬂ}ﬂ}ﬂ}ﬂ}ﬂ}%%%ﬁ‘ﬂ}ﬂ}ﬂ}ﬂ}ﬂ} T
o o Q_Z
-«
= # | A A \’
@ /@ v K A
o m%
S 8 SECTION:A-A
‘\ D
BL~ SECTION:B-B
«~ K, Cavity ’
Resistance A B $Do ¢D1 Ko K1 K2 E G w D t
0.25mQ 105402 13402  15+0.1 1.540.1 4+0.1  16%£01  2+0.1  175%0.1 11.5+0.1  24%03 27401  0.4%0.05
0.3mQ 10502 13.4+02  15%+0.1 1.540.1 4401  16+0.1  2+01  1.75%0.1  11.5+0.1  24#03 27401  0.4%0.05
0.4mQ 10502 13.4+02  15%0.1 1.540.1 4+01  16%£01  2+01  1.75%0.1  11.5+0.1  24#03  27+0.1  0.4%0.05
0.8mQ 105402  13.4%02  1.5%0.1 1.5+0.1 4+0.1  16%£01  2+0.1  175%0.1  11.5+0.1  24%03  27+0.1  0.4%0.05
Reel Specifications Unit:mm
\ _
@ N
/ 1
OA© o
¢C ®B
Label
¢D
A ¢B @C oD ¢E
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330+2 100+2
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SEWF3951 RES &8

High-Precision Low-TCR Alloy Current Sensing Resistor

Packaging

(1) 1200 pcs. resistors are packed in atape and wrapped in areel;

(2) Every reel are packed by a cardboard sleeve case. The size of the cardboard is 335mm*340mm*37mm;
(3) Place every 3 casesinto a box(3600 pcs./box);

(4) Box size:350mm*370mm*165mm.

Resistor

Sprocket Hole
Carrier Tape

1.1200 pcs. resistors are packed 2..Everyreels are packed by a cardboard sleeve case.  3.Place every 3 casesinto a box

inatapeandwrappedinareel. Thesize of the cardboard is 335mm*340mm*37mm; (3600 pcs. / box).

wwesoT

4. Bubble wrap or EPE should be placed to prevent products ) . .
from shaking or vibration. 5.Boxsize:350mm*370mm*165mm
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High-Precision Low-TCR Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Size Tolerance Resistance TCR Power Max.
Operating Current

SEWF3951DL250P9 3951 +0.5% 0.25mQ +25ppm/°C 15W 240A
SEWF3951FL250P9 3951 +1.0% 0.25mQ +25ppm/°C 15w 240A
SEWF3951JL250P9 3951 +5.0% 0.25mQ +25ppm/°C 15w 240A
SEWF3951DL300P9 3951 +0.5% 0.3mQ +25ppm/°C 15W 220A
SEWF3951FL300P9 3951 +1.0% 0.3mQ +25ppm/°C 15W 220A
SEWF3951JL300P9 3951 +5.0% 0.3mQ +25ppm/°C 15W 220A
SEWF3951DL400P9 3951 +0.5% 0.4mQ +25ppm/°C 15W 190A
SEWF3951FL400P9 3951 +1.0% 0.4mQ +25ppm/°C 15W 190A
SEWF3951JL400P9 3951 +5.0% 0.4mQ +25ppm/°C 15W 190A
SEWF3951DL800P9 3951 +0.5% 0.8mQ +25ppm/°C 10W 110A
SEWF3951FL800P9 3951 +1.0% 0.8mQ +25ppm/°C 10w 110A
SEWF3951JL800P9 3951 +5.0% 0.8mQ +25ppm/°C 0w 110A
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EOAR

High Precision Alloy
Current Sensing Resistor

Resistance 25mQ
Tolerance +0.5%
TCR +40ppm/°C

Rated Current 14A

Applications

Automotive Electronics
Precision Power Supply
Instrumentation

Battery Sorting & Formation
Medical Equipment

Better Solution for Sustainable
High End Manufacturing
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EOAR

High Precision Alloy Current Sensing Resistor

High Precision, High Reliability & High Stability

AEC-Q200

Introduction

EOAR series is based on a precision resistive alloy, welded by a specialized electron beam welding
equipment. Both resistive alloy and welding equipment are independently designed and
manufactured by C&B Electronics. Because of controlling the consistency of resistive alloys, precision
processing ability and efficient welding, EOAR achieves a maximum target tolerance of + 0.5% after
stamping without trimming. TCR of EOAR series within the temperature range of +20 °C to +170 °C is <
+ 40ppm/°C.

"Trimming Free" technology avoids the loss of rated current caused by trimming and also avoids
current accumulation hotspots caused by trimmed notch, greatly improving the reliability of the
product. Meanwhile, due to the improvement of welding quality, thermal EMF of the product is
significantly reduced, improvingits long-term stability.

EOAR series, from raw materials, core equipment, to core processes, achieves independent and
controllable production, stable quality, and timely delivery. If the standard specifications cannot meet
your needs, please contact our sales for consultation.

Electrical Parameters

Series Resistance Rated Power Max. Operating Operating TCR Tolerance
(+70°C) Current Temperature pPM/°C (+20°C Ref) %
+0.5
EOAR 25mQ 5W 14A -55°C~+170°C +40(+20°C~+170°C) *1.0
+5.0

Applications

EOAR series is only applicable to DC low-frequency sampling circuit. If needs of AC or high-frequency applications are present, please contact us.

Part Number Information

Example:EOARO005FR025H9 ( EOAR 5W +1.0% 25mQ +40ppm/°C Standard )

E 0) A R

0

0 0 5 F R 0 2 5 H 9

Series Power

EOAR 5w

Tolerance Resistance TCR Code
D=%0.5% R025=25mQ H=+40ppm/°C 9=Standard
F=%+1.0% 0-8=Custom
J=£5.0%

For higher/lower resistance, tighter tolerance, higher power, lower TCR and larger size, please contact us.
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EOAR

High Precision Alloy Current Sensing Resistor

RES &R

Unit:mm

Dimensions

Resistor Land Patten

Not following the recommended solder pad design
can seriously affect the temperature coefficient
measurement results and current sensing accuracy!

Resistance L w A B T D a b Packaging Quantity NetWeight
Per Reel

25mQ 124038  6.35+0.38 2.36+0.25 48312076 025 45076 3.23 7.24 1200pcs 0.22+0.1

Performance

Test Test Method Standards Typical Max.

High Temperature
Storage

1000h@+170°C, no load

AEC-Q200 TEST 3
MIL-STD-202 Method 108

AR<SE0.5%

AR<£1.0%

Thermal Shock

-55°C, 15min~ambient temperature<20s~+155°C,
15min, 1000 Cycles

AEC-Q200 TEST 16
MIL-STD-202 Method 107

ARS10.2%

ARS%0.75%

Bias Humidity

+85°C, 85%RH, load 10% rated power, 1000h

AEC-Q200 TEST 7
MIL-STD-202 Method 103

AR<£0.2%

AR<0.5%

Load Life

2000h @ +70°C, rated power, 90min on, 30min off
+70°C refers to terminal temperature

AEC-Q200 TEST 8
MIL-STD-202 Method 108

AR<SE0.5%

AR<£1.0%

Resistance to
Solvent

Immerse in solvent for 3 min and wipe 10 times. Three cycles of
three solvents. Dry at ambient temperature after cleaning

AEC-Q200 TEST 12
MIL-STD-202 Method 215

Clear marking. No visible damage

Mechanical Shock

Half Sine Wave, peak acceleration 100g's, pulse duration 6ms, 3
times in each of six directions, on three different axes

AEC-Q200 TEST 13
MIL-STD-202 Method 213

AR<*£0.01%

AR<0.5%

Vibration

10-2KHz, 5g's, 20min/cycle, 12 cycles in each directions of XY Z

AEC-Q200 TEST 14
MIL-STD-202 Method 204

AR<E0.01%

AR<£0.5%

Resistance to

+260°C tin bath for 10s

AEC-Q200 TEST 15

ARS10.2%

ARS*0.5%

Solder Heat MIL-STD-202 Method 210

Solderability +235°C tin bath for 3s AEC-Q200 TEST 18 No VISI|.3|.e damage.
IEC60115-14.17 95% minimum coverage

TCR +20°C and +170°C, +20°C Ref, AEC-Q200 TEST 19 Refer to tested curve, .
IEC60115-14.8 max. value < 40ppm/°C

Short Time 5 times rated power, 5 IEC 60115-14.13 ARS£0.2% ARS*1.0%

Overload

;f;’g;mperat“re -55°C for 96h, unpowered IEC 60068-2-1 ARSH01%  ARSH0.5%
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EOAR

High Precision Alloy Current Sensing Resistor

Temperature Coefficient of Resistance Test Curve

TCR Test Curve - EOAR5W 25mQ
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EOAR

High Precision Alloy Current Sensing Resistor

RES

=

Reflow Soldering Profile

Resistor Surface Temperature:
Pre-Heat:+150°C~+190°C, 60~120sec.
Reflow:Above +220°C, 90~150sec.
Applicable Solder Composition:Sn-Ag-Cu.

275
<1>20s max. 3 __ 260°CPeak
between +255°C and +260°C<l>255A
225
220°C
190°C
175 90~150s Cooling
. 150°C 6°C/s
$
@
5 125 ——— 60~120s——
& 1
e Min. 10s
€ 75
A <~—— Pre-heating max. 3°C/s
25
0 50 100 150 200 250 300
Time (s)
Maximum Pulse Energy Curve
1000
__ 100
2
>
o0
(]
&
s 10
w)
E
o
1
0.00001 0.0001 0.001 0.01 0.1 1 10
Time (s)
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High Precision Alloy Current Sensing Resistor

Construction

Laser Logo

/ Resistive Alloy

Electron Beam Weld Seam

Copper Electrode

Marking

Thefirst line (four digits) represents brand. The second line (five digits) represents tolerance and resistance.

Series Illustration Demonstration

RESI:Brand
F:Tolerance
R025:Resistance

EOAR v

Storage Instructions

(1) Resistors should be stored at a temperature of 5 to 35 °C, with a humidity 0f<60% RH. The humidity should be kept as low as possible.
(2) Resistors should be protected from direct sunlight.

(3) Resistors should be stored in a clean and dry environment free of harmful gases (HCl, Sulfuric acid, H,S, etc.)

(4) Do not move the resistor from the packaging unless use it.

(5)Under the above storage conditions, the resistor can be stored for at least 1 year.

Usage Suggestions

(1) Please protect the surface of the resistor during use. Prevent defects such as scratches, bumps, and oil stains on the surface.

(2) Do not use sharp tweezers to move the resistor. Scratches on the surface can cause resistance drift and resistor failure.

(3) When installing and using resistors, avoid the impact of mechanical stress on the resistor.

(4) The long-term operating power of resistors should be < rated power to avoid resistance drift caused by long-term overload.

(5) Please refer to the derating curve when operating under high temperature conditions or poor heat dissipation environment.

(6) If the operating conditions exceed the pulse specified in the pulse curve, a systematic evaluationis required.

(7) If the resistor is not used after being moved from the packaging, it should be stored under vacuum to avoid risks such as poor welding caused by

oxidation of the resistor.
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EOAR

REJ SR

High Precision Alloy Current Sensing Resistor

Packaging
e . Unit:mm
Tape Specifications Sprocket Hole
. Ko
kK &
: ] )
4747
| | / ¥
7*f<><b«<b«<b«<b«{b«{b«{b«/§b$j
[e=sas|
(U]
! Y
f } o
\ \\
2
| \ 2
D K1 A
-
Cavity
Resistance A B $Do $D1 Ko K1 K2 E G w D T
25mQ 6.85+0.1 12.50+0.1 1.5+0.1/-0 1.5+0.1/-0 4.00£0.1 12.00+£0.1 2.00£0.1 1.75+0.1 11.50%+0.1 24.00£0.3 4.7%0.1 0.4%0.05
Reel Specifications Unit:mm
\ [ S—
Q) s
2 ||
E T
OO ®
¢C \ ®B
Label
D
A B »C oD OF
1.5 Min. 13.0+0.5/-0.2 20.2 Min. 330+2 100+2
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High Precision Alloy Current Sensing Resistor

Popular Part Numbers

Part Number Tolerance Resistance TCR Power Max.
Operating Current

EOAR0005DR025H9 +0.5% 25mQ +40ppm/°C 5W 14A
EOARO005FR025H9 +1% 25mQ +40ppm/°C 5W 14A
EOAR0005JR025H9 +5% 25mQ +40ppm/°C 5W 14A
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Trimming Free Technology

Product Images

4026 2726 1216
Series PEWF4026 PEWM4026 PEWF2726 PEWM2726 PEWM1216
Materials FeCrAl MnCu FeCrAl MnCu FeCrAl
TCR *50ppm/°C *100ppm/°C *50ppm/°C +100ppm/°C +100ppm/°C
Resistance Range 1~5mQ 0.3~1mQ 1~5mQ 0.2~1mQ 0.5mQ
Tightest Tolerance +0.5% +0.5% +0.5% +0.5% +0.1%
Rated Power 3W-7TW TW-12W 3W-7W TW-12W 9w

These series are based on a precision resistive alloy, welded by a specialized electron beam
welding equipment. Both resistive alloy and welding equipment are independently designed
and manufactured by C&B Electronics. Because of controlling the consistency of resistive alloys,
precision processing ability and efficient welding, these series achieve a tight target tolerance

after stamping without trimming.
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A R C S Y orecision Shunt

Precision Shunt
Trimming Free Technology ARCS series is an economical Mn-Cu shunt, which
adopts a four-terminal Kelvin connection, electron
beam welding process, and trimming free
technology. It has the characteristics of low
thermal EMF, low power coefficient, and low
inductance.

Structure

Pin, M3 Hole, Standard

SurfaceTreatment. ApplicatiOI‘IS
Non-Plating

Overall Nickel Plating Battery Management System

Partial Nickel Plating Power Equipment

Partial Nickel-Tin Plating Current Sensing

y Frequency Converter

5218 6918 7727 7736 ,

8420 8436 8518 8536 > e
Partial Nickel = .

Resistance Plated Standard Type

25pQ 50pQ 100pQ 200p0

+) — .
Rated Current 2 < £ =
Overall Nickel =
500A~1410A Plated Standard Type
Tolerance
1+0.5% % '
Non-Plated
TCR M3-Hole Type
+50ppm/°C~E£150ppm/°C
Output Voltage % "
35mV~60mV Non-Plated
Pin Type
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Precision Shunt RT BS

Precision shunt adopts Mn-Cu alloy resistive (Wooden Base)

technology and has two installation methods: base
installation (RTBS) and bolt fixing (RTCS). The
sensing tolerance can reach £0.1% and the thermal

EMF is less than 0.05uV/°C. The shunt has good long- 1 0A~3 0 OA

term stability.

Rated Current

Tolerance

RTCS +0.1%

TCR

Rated Current izoppm/oc

50A~20000A

Resistance Range

0.167TmQ~7.5mQ
Tolerance

+ 0 Output Voltage
T0.1% V~T75mV

TCR
+20ppm/°C
Resistance Range

2.5u0~5mQ

OutputVoltage

50mV~75mV
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CB_AMC_UM - DECEMBER 2024

CB350M6918A Series, Automotive, 0.5% Tolerance
Operating Temperature -40°C~+105°C

Shunt Based Current Sensor

1. Characteristics

+ Current Sensing: Measurement Range:-8000A~+8000A
- Continuous Operating Range:-350A~+350A
-MeasurementAccuracy: £0.5%(MAX)
- Resolution: 10mA
+ Temperature Sensing: Measurement Range: -50°C~+150°C
-Measurement Error: =3°C (MAX)
- Resolution: 0.1°C
- Communication Protocol:CAN2.0A/B
- Selectable Data Format
- Configurable CAN ID
- Configurable CAN Speed:250Kbps-1Mbps
+ Supply Voltage:6VDC~18VDC
+ Operating Temperature Range:-40°C~+105°C
+ Power Consumption:<216mW @12VDC
+ GalvanicIsolation:3000VAC
+ The productdesignisbased on1S0 26262 anditis ASIL C compliant.

2. Applications

* Automotive Current Monitor
*Grid Energy Storage

*UPS

*Charging Station

3. Introduction

CB350M6918A current sensor is an automotive current sensing
module, which can be used to measure bidirectional DC current.
Featuring high accuracy, low power consumption, wide operating
temperature range, excellent response speed, temperature stability
and anti-interference ability.

The sensor is designed based on low-TCR shunt, adopts high-
precision ADC, communicates through CAN2.0 A/B protocol, and has
large ranges of current and temperature measurement capabilities,
and current compensation at whole temperature range.

The sensor meets the operating temperature range of -40°C~+105°C,
can apply to the continuous operating current of -350A~+350A at the
whole temperature range, and the current measurement accuracy is
no morethan £ 0.5% in therange of +20A~+350A or -350A~-20A.

Power supply of CB350M6918A current sensor is from 6VDC to 18VDC.
Its power consumption is controlled below 216mW (12VDC), and it
can realize complete high-low voltage isolation, which can be
applied to the main positive electrode or the main negative electrode
of the battery system.

Sensor Information

Part Number Shunt Thickness [Resistance Tern.unal
Resistor
CB350M6918A1SS00 3mm 50uQ Yes
CB350M6918A1SN00 3mm 50uQ No

[1] For part numbers not included in the table,
please contact us for technical support.

L

u
@ %
o

Typical Application

C&B |

EUREKAMFSRF

ThisdatasheetprovidesCB350M 6918Acurrentsensorreliabilitydataanddesignsuggestions. Forthe latest
informationofthedatasheetand more RESIproducts, pleasevisitwww.resistor.today. Before actualdesign, please

refertothelatestversion of CB350M6918A currentsensordatasheet.
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4, Revision

Date Revised Content Note
2023.02 / A0
2023.04.06 Flat washerisremovedin Copper Bar Connection Diagram Al
2023.08.29 Change the product packaging A2
9023.09.14 Modify limit parameter.s ofCAN,format.Bofdata frame, A3
order of connector pin and start-up time test curve
2024.11.06 Add ASIL C compliance A4
2024.12.05 Update the examples of Format B message frame A5
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5. Specifications

5.1 Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min. Typical Max. Unit
Supply Voltage 30 VDC

+1400A 10 S

Current Measurement Range

+8000A 50 ms

Configured 120Q Terminal Resistor (Continuous Power Supply) 6 \Y

CAN Interface

ESD 8 KV

Operating Temperature -40 105 °C

Storage Temperature -40 125 °C
Humidity 95 %RH

5.2 General Parameters
Test Conditions: Ambient Temperature 25 °C ( Unless Otherwise Noted)

Parameter Condition Min. Typical Max. Unit
Power Supply
SupplyVoltage 6 12 18 VDC
6V 10 14 18 mA
OperatingCurrent 12v 10 14 18 mA
18V 10 14 18 mA
6V 60 85 108 mW
Power Consumption 12v 120 170 216 mW
18V 180 250 324 mW
Start-Up Time Required time from povyer—on to sending the first frame 100 130 150 ms
valid message
Current Measurement (- 40°C~+105°C)
-20A~+20A +50 +100 mA
+20A~+350A or -350A~-20A +0.5 %
Accuracy
+350A~+1000A or -1000A~-350A +0.5 +1 %
+1000A~+8000A or -8000A~-1000A +1 +5 %
-350A~+350A Continuous
+600A 5 min
Duration
+1400A 5 S
+8000A 40 ms
-350A~+350A 10 mA
Resolution
>+350A or <-350A 60 mA
-350A~+350A +0.02 %
Linearity
>+350A or <-350A +0.2 %

Copyright @ Shenzhen C&B ElectronicsCo., Ltd
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Test Conditions: Ambient Temperature 25 °C ( Unless Otherwise Noted)

Parameter Condition Min. Typical Max. | Unit

Temperature Measurement

Measurement Range -50 +150 °C
Measurement Error -50°C~ +150°C -3 +3 °C
Resolution 0.1 °C

Power & Temperature Rise

D CImpedance 45 50 55 pQ

Inductance 3 nH
+ o

+350A@85°C 60 oc

Copper Bus Bar 20mm*3mm, 15Nm

Temperature Rise
+350A@85°C

Copper Bus Bar 20mm*3mm, 15Nm 60 c
Communication
Protocol CAN2.0A/B
Communication Speed 250 500 1000 Kbps
With Terminal Resistor 108 120 132 Q
Terminal Resistor
Without Terminal Resistor
Output Rate of Current Message 10 10 1000 ms
Output Rate of Temperature Message 10 100 1000 ms
Isolation
Galvanic Isolation 3000 VAC
Creepage Distance 5.5 mm
Clearance 4.1 mm

Copyright @ Shenzhen C&B ElectronicsCo., Ltd
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5.3 Typical Characteristic Curve

5.3.18

Ax 8x| Ax |ex

Figure5-1 Samplel Start-Up Time Test Curve Figure5-2 Sample2 Start-Up Time Test Curve

Vix: 770 Vi 77
g L
|| 1] I R R
|ax ax |ax| BX
Figure5-3 Sample3 Start-Up Time Test Curve Figure5-4 Sample4 Start-Up Time Test Curve
x x

L S R o e,
Il TR I EETRr
|»:x BX .nx\ ax
Figure 5-5 Sample5 Start-Up Time Test Curve Figure 5-6 Sample6 Start-Up Time Test Curve

5 ;
|ax| 8| | ax ax

Figure5-7 Sample7 Start-Up Time Test Curve Figure5-8 Sample8 Start-Up Time Test Curve

[1] A channel acquires data of power supply, VCC and GND.
[2] B channel acquires data of CAN differential signal, CAN_H and CAN_L.
[3] AXis the time interval from power-on to sending the first frame valid message

Copyright @ Shenzhen C&B ElectronicsCo., Ltd
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5.3.2 Current Consumption Test Curve
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Figure 5-9 -40°C Current Consumption Test Curve
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Figure 5-10 +25°C Current Consumption Curve
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Figure 5-11 +105°C Current Consumption Curve
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5.3.3Low-Current Accuracy Test Curve
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Figure 5-12 -40°C Low-Current Test Accuracy@Min. Current Error
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Figure 5-14 + 25°C Low- Current Test Accuracy@Min. Current Error
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Figure 5-16 + 105°C Low-Current Test Accuracy@Min. Current Error

=
(=]
o

o
o

N

I
[24]
o

-
o
o

Max. Current Error/mA
o

150
2o 20=1e-10 =5 =3+ =1. 0 4 3 B 10 4 20" 25

Current Scanning/A

Figure 5-13 -40°C Low-Current Test Accuracy@ Max. Current Error
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Figure 5-15+ 25°C Low- Current Test Accuracy@Max. Current Error
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Figure5-17 + 105°C Low-Current Test Accuracy@ Max. Current Error
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5.3.4 High-Current Accuracy Test Curve

Min. Current Error/%
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Current Scanning/A

Figure 5-18 -40°C High-Current Test Accuracy@Min. Current Error
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Figure 5-20 +25°C High-Current Test Accuracy@Min. Current Error
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Figure 5-22 +85°C High-Current Test Accuracy@Min. Current Error
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Figure 5-19 -40°C High-Current Test Accuracy@Max. Current Error
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Figure 5-21 +25°C High-Current Test Accuracy@Max. Current Error
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Figure 5-23 +85°C High-Current Test Accuracy@Max. Current Error
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6. Test Standards

Test No. | Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Function Check
Electrical loads
5 VW 80000 E-01 Long-term overvoltage
6 VW 80000 E-02 Transient overvoltage
7 VW 80000 E-03 Transient undervoltage
8 VW 80000 E-04 Jump start
9 VW 80000 E-05 Load dump
10 VW 80000 E-06 Ripple voltage
11 VW 80000 E-07 Slow decrease and increase of the supply voltage
12 VW 80000 E-08 Slow decrease, quick increase of the supply voltage
13 VW 80000 E-09 Reset behavior
14 VW 80000 E-10 Brief interruptions
15 VW 80000 E-11 Start pulses
16 VW 80000 E-12 Voltage curve with vehicle electrical system control
17 VW 80000 E-13 Pin interruption
18 VW 80000 E-14 Connector interruption
19 VW 80000 E-15 Reverse polarity
20 VW 80000 E-16 Ground potential difference
21 VW 80000 E-17 Short circuit in signal cable and load circuits ..
22 VW 80000 E-18 Insulation resistance
23 VW 80000 E-19 Quiescent current
24 VW 80000 E-20 Dielectric strength
25 / Continuous power test
26 1SO 7637-2:2011 Clpulsel
27 1ISO 7637-2:2011 Clpulse2a/2b
28 1SO 7637-2:2011 Cl pulse3a/3b
29 1ISO 7637-2:2011 Cl pulse 4
30 1ISO 7637-2:2011 Cl pulse 5b
31 1SO 10605:2008 ESD
32 CISRP 25 Radiated emissions
33 CISRP 25 Conducted emissions
34 ISO 11452-2 Radiated immunity
35 ISO 11452-4 Bulk current injection
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Test No. Test Standards Test Items
Climatic loads
36 VW 80000 K-01 High-/low-temperature aging
37 VW 80000 K-02 Incremental temperature test
38 VW 80000 K-03 Low-temperature operation
39 VW 80000 K-05 Thermal shock (component).
40 VW 80000 K-14 Damp heat, constant
41 VW 80000 L-02 Service life test - high-temperature durability testing
42 VW 80000 L-03 Service life test - Temperature cycle durability testing
43 IEC 60068-2-30 Dew test
44 GB/T 2423.34 Composite temeperature & humidity cyclic test
Mechanical loads
45 VW 80000 M-01 Free fall
46 VW 80000 M-04 Vibration test
47 VW 80000 M-05 Mechanical shock
48 VW 80000 M-08 Protection against foreign bodies - IPOx to IP4x, A, B, C, D

Regulation Validation

49

GB/T 30512-2014

Requirements for prohibited substances on automobiles

50

UL-94:2016

Vertical Burning Test

145/
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7. Communication

7.1 CAN Protocol

CB350M6918A applies CAN2.0 A/B communication protocol and communicates through data frame. The data length of message frame is
between 1-8 bytes. The default CAN speed is 500Kbps. 1Mbps/250Kbps are also available. There are two kinds of data frame, standard frame and
extended frame, as shown in Figure 7-1 and Figure 7-2. Standard frame has an ID of 11 bytes, and the extended frame has an ID of 29 bytes. The
defaulted data frame is standard frame, which can be adjusted to the extended frame. The defaulted data format is Motorola, which can be
adjusted to Intel.
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Figure 7-1 Standard Frame
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Figure 7-2 Extended Frame
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7.2DataFrame

The data frame of CB350M6918A can apply multiple data formats, as shown in Table 7-1. Among them, both formats A and B are composed of
two frames of messages, which transmit real-time current and real-time temperature. Both formats C and D are composed of one frame of
message. Format C transmits real-time current and real-time temperature in one frame of message. Format D only transmits real-time current.
The data frame format defaults to format A.

Table 7-1. Message Frame D ata Format

DataFormatType DataFrame Content CANID" | DataLength Characteristics
Real-Time Current 0x0301 6 32-bit currentvaluedsn?tfﬁxd;\nteger.Ava|lable
FormatA ) H
Real-Time Temperature | 0x0325 6 32-bit temperaturevalueisasignedinteger,in0.1°C
) 24-bit currentvalueisanunsignedinteger with offset
Real-Time Current 0x03C2 8 0x800000, in mA
FormatB
. 8-bit NTC temperaturevalueisasigned shortinteger,in°C
Real-Time Temperature | 0x06C2 8 8-bit MCU temperaturevalueisasigned shortinteger,in°C
24-bit currentvalueisanunsignedinteger with offset
Real-Time Current & 0x800000,inmA
FormatC Temperature 0x03€2 8 16-bit temperaturevalueisasigned shortinteger.
Unit:0.1°C
. 32-bit currentvalueisanunsignedintegerwith offset
FormatD Real-Time Current 0x03C0 8 0x80000000, in mA

[1]TheCAN IDintheabovetablearedefaultandcanbemodifiedbycommands(refertotherelevantapplicationdocumentsfordetails)
7.2.1FormatA

Format A consists of current data frame and temperature data frame, each with a 4-bit cyclic counter and a 2-bit module exception flag. In
addition, the current data frame has an 8-bit current channel flag, a 32-bit current value, a 1-bit unit selection and a 1-bit reserved bit. The
temperature data frame has an 8-bit temperature channel flag, a 32-bit temperature value and a 2-bit reserved bit. The details of the message
areshownin Table 7-2, Examples of message and decoding information are shown in Table 7-3 and Table 7-4.

Table 7-2. Format A Message

FrameType CANID Length byte0 bytel byte2 | byte3 | byte4 | byte5
B[7]: Reserved Bit"”
B[6]: CurrentUnit® .
Current 0x0301 6 0x00™ B[5]: MeasurementErrorFlag 32-bit Signed ,
(mA/uA) C tvalue!”
H B[4]: OvercurrentFlag® urrentvatue
B[3:0]: CyclicCounter®
B[7:6]: ReservedBit"!
Temperature 0x0325 6 0x04% B[5]: Overtemperature Flago f Shunt" 32-bit Signed
(0.1°C) B[4]:Overtemperature Flag of PCBA ™” Temperature Value™"
p g
B[3:0]: CyclicCounter

[1] Current Channel Flag.

[2] Reserved bit, defaultis 0.

[3] Current Unit, 0: mA; 1: pA

[4] Measurement error flag, active when the ADC fault is detected, indicates that the currentvalueisinvalid. When alarming, the current
sensor still sends and receives data messages, but the current value in the messageisinvalid. The measurement deviation may exceed
therange specified in the technical specification.

[5] Overcurrenterror flag. Defaultisinactive. It can be defined by the user.

[6] Cyclic Counter, 0x0-0xF cycle count value.

[7]32-bit current data uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer.

[8] Temperature Channel Flag.

[9] Overtemperature Flag of Shunt, active when the shunttemperature is detected to be more than 150 °C, indicates that the sensor may
have no message output orlow accuracy. When alarming, the current sensor can still send and receive data messagesin ashorttime, and
the currentvalueinthe messageisvalid. If overtemperature for a long time, the performance of current sensor can be damaged. At this
time, itisrecommended to limit the output power of BMS.

[10] Overtemperature Flag of PCBA, active when the board temperature is detected to be more than 125 °C, indicates that the sensor may
have no message output orlow accuracy. When alarming, the current sensor can still send and receive data messagesin ashorttime, and
the currentvalueinthe messageisvalid. If overtemperature lasts fora long time, the performance of current sensor can be damaged.
Then,itisrecommended to limitthe output power of BMS.

[11] 32-bittemperature data uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer. Unit: 0.1 °C
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Table 7-3. Examples of Format A Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5
1 0x00 0x00 0x00 0x00 0x03 OxE8
2 0x00 0x00 OxFF OxFF O0xFC 0x18
3 0x04 0x00 0x00 0x00 0x01 0x0A
4 0x04 0x00 OxFF OxFF OxFE 0xF6
Table 7-4. Decoding Information of Table 7-3 Examples
Example Byte Value Message
DBO 0x00 CurrentChannelFlag.
1 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cyclesequence 0
DB2-DB5 0x000003E8 Current:1000mA,i.e. 1A
DBO 0x00 CurrentChannelFlag.
2 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cyclesequence 0
DB2-DB5 OxFFFFFC18 Current: -1000maA, i.e.-1A
DBO 0x04 Temperature Channel Flag.
3 DB1 0x00 Reserved bit 0, Shunt temperature<150 °C, PCBA temperature<125°C, cyclesequence 0
DB2-DB5 0x0000010A The Temperatureis+26.6°C
DBO 0x04 Temperature ChannelFlag.
4 DB1 0x00 Reserved bit 0, Shunt temperature<150 °C, PCBA temperature<125°C, cyclesequence 0
DB2-DB5 OxFFFFFEF6 The Temperatureis-26.6°C

7.2.2FormatB

Format B consists of current data frame and temperature data frame, each with a 4-bit cyclic counter. In addition, the current data frame has a
24-bitcurrentvalue, a 2-bit flag bit, an 8-bit software version, an 8-bit check bit and an 18-bit reserved bit. The temperature data frame has an 8-
bittemperature value, a 4-bit status bit, an 8-bit check bit and a 32-bit reserved bit. The details of the message are shown in Table 7-5, Examples
of message and decodinginformation are shownin Table 7-6 and Table 7-7.

Table 7-5. Format B Message

FrameType | CANID | Length byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7
B[7:4]: CyclicCounter" 24-bit Unsigned
Current 0x03C2 8 B[3:2]:Reserved Bit CurrentValue Reserved Bit"”! S\;)ftvyare CSI?ACE-?ICBI;S[C‘J(
(mA) B[1]: HardwareFaultFlag" Offset0x800000! ersion
B[0]:ADC Conversion Error”

B[7:4]: CyclicCounter'
B[3]:SHUNT Over Temperature

Flag"
B[2]:PCBA Over Temperature
Temperature SHUNT PCBA . CRC-8Check
°C) 0x06C2 8 Flag® (°C) °C) Reserved Bit'” SAE J1850"
B[1]:SHUNT Temperature 1] 112]

measurement Error Flag.
B[0]:PCBA Temperature

measurement Error Flag™
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1] Cyclic Counter, 0x0-0xF cycle count value.

2] Reserved bit, defaultis 0.

3] Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have a fault.

4]ADC conversion error flag. When ADC sampling timeout exceeded, indicating the present current value isinvalid. When flag occurs,

the sensor canstill receive and send message, but the current value of the message isinvalid. The measured value may be out of the specifications range.
[5] 24-bit current data uses big-endian by default. The high bitis followed by the low bit. Itis an unflaged integer. Unit: mA

The actualvalueis expressed as V=D-0x800000. D is the value in the message.

[6] CRC-8 Check generates a check code for the first 7 bytes of data.

[7]SHUNT over temperature flag. When measured temperature of SHUNT is over 150°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor canstill receive and send message in ashort period and the currentvalue in the message is normal.

Ifthe sensoris over temperature for a longtime, it could affect the functions of the sensor. Itis recommended to derate BMS output power.

[8] PCBA over temperature flag. When measured temperature of PCBAis over 125°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor can still receive and send message in ashort period and the currentvalue in the message is normal.

Ifthe sensorisovertemperature foralongtime, it could affect the functions of the sensor. Itisrecommended to derate BMS output power.

[9] SHUNT temperature measurement error flag. Sign sets when SHUNT temperature measurementiserror.

[10] PCBA temperature measurement error flag. Sign sets when SHUNT temperature measurementis error.

[11] SHUNT temperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expressionis V=D-55. D is the value in the message.
[12] PCBAtemperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expression is V=D-55. D is the value in the message.

[
[
[
[

Table 7-6. Examples of Format B Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x00 0x00 0x64 0x83
2 0x00 OxTF OxFC 0x18 0x00 0x00 0x64 O0xAB
3 0x00 0x50 0x50 0x00 0x00 0x00 0x00 Ox3F
4 0x00 Ox1E Ox1E 0x00 0x00 0x00 0x00 0x65

Table 7-7. Decoding Information of Table 7-6 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence 0, reserved bit 0,no hardware fault, No ADC conversion error
DB1-DB3 0x8003E8 Current: 1000mA,i.e. + 1A
1 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0x83 CRC-8CheckValue
DBO 0x00 Cyclesequence 0, reserved bit 0,no hardware fault, No ADC conversion error
DB1-DB3 Ox7FFC18 Current: -1000maA, i.e. -1A
2 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0xAB CRC-8CheckValue
DBO 0x00 Cyclesequence 0, normal SHUNT & PCBA temperature, normal SHUNT.PCBA temperature
DB1 0x50 SHUNT :+25°C
3 DB2 0x50 PCBA :+25°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 Ox3F CRC-8CheckValue
DBO 0x00 Cyclesequence 0,normal SHUNT & PCBA temperature, normal SHUNT.PCBA temperature
DB1 Ox1E SHUNT :- 25°C
4 DB2 Ox1E PCBA :- 25°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0x65 CRC-8CheckValue

7.2.3FormatC

Format C consists of one frame of message, including a 24-bit currentvalue, an 16-bit temperature value, a 4-bit cyclic counter, a 2-bit
status bit,a 1-bit flagbit, an 8-bit check bit and a 9-bit reserved bit. The details of the message are shown in Table 7-8, Examples of
message and decodinginformationareshownin Table 7-9and Table 7-10.
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Table 7-8. Format C Message

FrameType | CANID | Length byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7
Current B[7:4]: CyclicCounter" . ) s
(mA) 0x03C2 B[3:2]: Malfunction Status® C24_b|:\bjn[SIggifd . l_?_'b't S'grle‘j Reserved | CRC-8Check
Temperature| °* B[1]: HardwareFaultFlag" urrgnsogouoeom se en\”/lplera[e]ure Bit'" SAE J1850"
(0.1°C) B[0]:Reserved Bit " X alue

[1] Cyclic Counter, 0x0-0xF cycle countvalue.
[2] Malfunction Status, '0': Normal; '1': ADC Conversion Error; '2": Current exceeds 1550A;'3": Shunttemperature exceeds 150 °C or PCBA
temperature exceeds 125 °C.
[3]Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have a fault.
[4]Reserved bit, defaultis 0.
[5] 24-bit current data uses big-endian by default. The high bitis followed by the low bit. I[tisanunsigned integer. Unit: mA
Theactualvalueisexpressed asV=D-0x800000. D isthevalueinthe message.
[6] 16-bit temperature data uses big-endian by default. The high bit is followed by the low bit. Itisasigned integer. Unit: °C.
[7] CRC-8 Check generatesacheck code forthefirst 7 bytes of data.

Table 7-9. Examples of Format C Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x01 0x0A 0x00 0x2E
2 0x00 OxTF OxFC 0x18 OxFE 0xF6 0x00 0x9D
Table 7-10. Decoding Information of Table 7-9 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 0x8003E8 Current: 1000mA , i.e. +1A
1 DB4-DB5 0x010A The temperature is +26.6 °C
DB6 0x00 Reserved bit 0
DB7 0x2E CRC- 8 Check Value
DBO 0x00 Cyclesequence0,normalfunction, no hardware fault, reserved bit 0
DB1-DB3 Ox7FFC18 Current: -1000mA, i.e. -1A
2 DB4-DB5 OxFEF6 The temperature is -26.6 °C
DB6 0x00 Reserved bit 0
DB7 0x9D CRC- 8 Check Value
7.2.4FormatD

Format D consists of one frame of message, includinga 32-bit currentvalue, a 1-bit flag bit, a 7-bit status bit, an 8-bit software version, a
16-bit reserved byteand notemperaturevalue. The details of the message areshownin Table 7-11, Examples of message and decoding
information areshowninTable7-12and Table 7-13.

Table 7-11. Format D Message

FrameType | CANID | Length | byte0 | bytel | byte2 | byte3 byte4 byte5 | byte6 byte7
32-bit Unsigned . 2)
Current B[O]:ErrorFlag o Software
0x03CO0 8 CurrentValue R 31 Reserved Bit'" .
mA B[7:1]: E Stat
(mA) Offset 0x80000000" [7:1]): Error Status Version

[1]32-bit currentdata uses big-endian by default. The high bitis followed by the low bit. Itisan unsigned integer. Unit: mA. The actual
valueisexpressed asV=D-0x80000000. Disthevalueinthe message.

[2]ErrorFlag,'0":Normal;'1'": Error;
[3] Error Status, 0x64: no error; 0x50: ADC hardware error; 0x51: ADC conversion error; 0x60: Temperature exceeds the limit (currentvalue
remains measured).
[4] Reserved bit,defaultis 0.

Table 7-12. Examples of Format D Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x080 0x00 0x03 OxE8 0xC8 0x00 0x00 0x64
2 OxT7F OxFF 0xFC 0x18 0xC8 0x00 0x00 0x64
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Table 7-13. Decoding Information of Table 7-12 Examples

Example Byte Value Message
DB0-DB3 0x800003E8 Current:1000mA,i.e. 1A
DB4 0xC8 Normal,noerror
' DB5-DB6 0x0000 Reserved bit 0
DB7 0x64 SoftwareversionisV1.00
DBO0-DB3 OX7TFFFFC18 Current:-1000mA,i.e.-1A
DB4 0xC8 Normal,noerror
2 DB5-DB6 0x0000 Reserved byte 0
DB7 0x64 SoftwareversionisV1.00

7.3BusTopology

CB350M6918Acanbeappliedtoabus-typetopology and transmits networkinformation to each node through the bus,asshown
inFigure7-3.

MODEL1 MODELnN
CAN_H
1200 1200
CAN_L
<

Figure7-3 CANBus Topology

7.4 Measuring Mode
7.4.1 Time Interval+ Command Trigger Mode
The sensor samples data at a fixed time interval set by the system and sends message to the CAN bus. At the same time, It can also respond to the

trigger command. In the sampling period, the measurement will be active immediately when the trigger command is received and sends
message to CAN bus. No need to wait for next samplinginterval. As shown in Figure 7-4.

I

(2] l (2]

Time Time ; [ Time ;

Interval T Interval T 3 | Interval T 3

Sensor -

[ 7

(=] [(=]
N | o >

Delay Sendingt Ie'
Host

>

Commandlgnored

Figure 7-4. Time Interval + Command Trigger Mode

After the sensor receives the trigger command, ifitis sampling or sending CAN message, the present trigger command will be ignored. When the
command is valid, a sampling and sending process will be started, and the time interval T for the next sending will be automatically calculated
from the moment of this trigger. As Figure 7 - 4 shown, there is a delay between the sensor receiving a valid trigger command and sending the
CAN message, whichislessthan 1 ms.
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7.4.2 Command Triggered Mode

Under this mode, the sensor will not automatically send message, but keep sampling, calculating and filtering data at a fixed time interval. The sensor will
send the recent sampling data to CAN bus and reset the s tart of time interval when a valid command i s received from the host, as Figure 7 - 5 shown.
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Figure 7-5. Command Trigger Mode

As Figure 7 - 5 shown, the sensor sends data to the CAN bus after receiving at rigger command from the host, with a delay of less that 1 ms between

receiving the command and sending the data.
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8. Mechanical Structure

8.1Dimensions
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Figure 8.1 Structure Diagram
8.2 Copper Bar Connection
@ Recommended Bolts :M8
@ Recommended Torque:15- 20Nm
® Recommended Width * Thickness of Copper Bar:24mm*3mm
@ Recommended Length of Overlap between Shunt and Copper Bar:20mm
® Do not use a flat washer between the copper bar and the shunt
@ Keep the surface of shunt and copper bar clean and free of scratches Figure 8-2.CB350M6918A Copper Bar Connection Diagram
8.3 Connector
Connector Manufacturer Pin Count Part #
Male Connector" Molex 4 5600200420
Recommended Female Connector”’ Molex 4 5601230400

Figure 8-3. Male Connector

Figure 8-4. Female Connector (Wire end reference)

[1] For more information about male connector, please refer to Molex datasheet:https://www.molex.com/pdm_docs/sd/5600200420_sd.pdf
[2]For more information about female connector, please refer to Molex datasheet :https://www.molex.com/pdm_docs/sd/5601230400_sd.pdf
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8.4 Connector Definition

PinNo. Description
Pin4 vCC
Pin3 CAN_L
Pin2 CAN_H
Pinl GND

Figure 8-5. Male Connector Molex5600200420
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9. TypicalApplications

CB350M6918A" is used for accurate current measurement in key system. It is recommended that the current sensor connects
to the circuit of positive or negative electrode of high-voltage end"” as shown in Figure 9-1 and Figure 9-2, to sample the
current in the main circuit. The high and low voltage ends are galvanic isolated inside the sensor. It is recommended that the
low voltage end connects to the battery management system, as shown in Figure 9-3, for real-time and accurate reporting of

currentdatain key system.
RES ‘

) =T
1
Battery |
Pack |
—_— bl = ——
= = Iy 1
-l L]
+ - oy
1
Battery 1
Pack 1
]
—_

Figure9-1. Recommended Use of Figure9-2. Recommended Use of
Positive Electrode of High-Voltage End Negative Electrode of High-Voltage End

BMS

Figure 9-3. Recommended Use of

Low-Voltage End

[1]The "+"onthe CB350M8536A currentsensor housingisthedirection of currententry, thatis, the positive current direction.
[2]The highvoltage electrodeisinstalled asshowninthefigure. The operating conditionindicated by the sensor outputvalueis:
When the sensoroutputs positive value, the battery packis discharging;
When thesensoroutputs negativevalue, the battery packis charging.
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10. Storage & Packaging

10.1Storage

® Recommended storage at room temperature.

® The storage environment shall be clean, tidy, dry and free of harmful gases, and the packaging case shall be protected from direct sunlight.
@ Anti-static bracelet or anti-static gloves shall be worn during installation, storage and handling.

10.2 Packaging

10.2.1 GeneralInformation

Packaging Element

Specifications

SNP™ 150
Container Name Carton
ContainerSize 480*410*282 mm
Unit Weight of Finished Product 42+5 g
[1] SNP, Standard Number of Package
10.2.2 Auxiliary Materials Information
No. M aterials Size L*W *H(mm) Quantity
1 50-Grid EPE Tray 468*398*86 3
2 EPE Tray Cover 460*390*10 1
3 Anti-Static PE Bag 200%150 150
4 Anti-Static PE Accordion Bag 900*510 1
%
N
=
=
g
JOM/V 1 D(%Q\‘\“\

Figure 10-1. Carton Diagram

Figure 10-2. Structure Diagram of EPE
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11. Part Numberinformation

CB 350 M 6918 A 1 S S NN

Series |
CB:C&BCurrentSensor

Rated Current

350:350A
600:600A
1000:1000A

Tolerance

ShuntSize

6918:69mm X18mm
8518:85mm X18mm
8436:84mm X36mm
8536:85mm X36mm

Application Grade

A: CAN Automotive
T: CAN Industrial
T: 485 Industrial

Type

0:Standard, Thickness 4mm
1:Standard, Thickness3mm
2:Customized

Special Byte

Standard
K:25uQ
S:50uQ
P:100uQ
J:150uQ

Customized
Custom Byte, 0~9,A~Z

Special Byte

Standard
S:CAN Terminal Resistor
N:No CAN Terminal Resistor

Customized
Custom Byte,0~9,A~Z

Code

NN : 00~99 or Blank

For more performance options and other r elevant information, please r efer to the o fficial website: https://en.resistor.today/
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CB600F8536A Series, Automotive,0.1% Tolerance
Operating Temperature -40°C~+105°C

Shunt Based Current Sensor

1. Characteristics

« Current Sensing: Measurement Range:-20000A~+20000A
- Continuous Operating Range:-600A~+600A
-MeasurementAccuracy: +0.1% (MAX)

- Resolution: 1ImA

« Temperature Sensing: Measurement Range: -50°C~+150°C
-Measurement Error: £3°C (MAX)

- Resolution: 0.1°C

- Communication Protocol:CAN2.0A/B
- Selectable Data Format
- Configurable CAN ID
- Configurable CAN Speed:250Kbps/500Kbps/1Mbps

+ Supply Voltage:6V~18V

+ Operating Temperature Range:-40°C~+105°C

« Power Consumption:<384mW @12VDC

+ GalvanicIsolation:3000VAC

2. Applications

«Automotive Current Monitor
«Grid Energy Storage

«UPS

«Charging Station

3. Introduction

CB600F8536A current sensor is an automotive current sensing
module, which can be used to measure bidirectional DC current.
Featuring high accuracy, low power consumption, wide operating
temperature range, excellent response speed, temperature stability
and anti-interference ability.

The sensor is designed based on low-TCR shunt, adopts high-
precision ADC, communicates through CAN2.0 A/B protocol, and has
large ranges of current and temperature measurement capabilities,
and current compensation at whole temperature range.

The sensor meets the operating temperature range of -40°C~+105°C,
can apply to the continuous operating current of -600A~+600A at the
whole temperature range, and the current measurement accuracy is
nomorethan £ 0.1% intherange of +50A~+600A or -600A~-50A.

Power supply of CB600F8536A current sensor is from 6VDC to 18VDC.
Its power consumption is controlled below 384mW (12VDC), and it
can realize complete high-low voltage isolation, which can be
applied to the main positive electrode or the main negative electrode
of the battery system.

SensoriInformation

Part Number Shunt Thickness [Resistance Tern.unal
Resistor
CB600F8536A1SS00 3mm 50uQ Yes
CB600F8536A1SN00 3mm 50uQ No

[1] For part numbers not included in the table,
please contact us for technical support.

Neg-Relay

.

&
&)

Shunt module

Typical Application

C&B |

EUREKAMFSRF

REJ &R

Thisdatasheetprovides CB600F8536A currentsensorreliabilitydataand designsuggestions. Forthe latest
informationofthedatasheetand more RESI products, pleasevisitwww.resistor.today. Before actualdesign, please

refertothelatestversionofCB600F8536A currentsensordatasheet.
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4, Revision

Date Revised Content Note
2023.01 A0
2023.02 Revised maximum supply voltage from 26V to 18V. Al

2023.04.06 Flat washerisremoved in Copper Bar Connection Diagram A2
2023.08.21 Change the product packaging A3
Modify limit parameters of CAN,
2023.09.14 . . A4
format B of data frame, order of connector pin and start-up time test curve
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5. Specifications

5.1 Limit Parameters
Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min. Typical Max. Unit
Supply Voltage 30 VDC
+1500A 30 S
+1800A 25 S
Current +2500A 15 S
Measurement Range
+3000A 10 S
+20000A 50 ms
Configured 120Q Terminal Resistor (Continuous Power Supply) 6 v
CAN Interface
ESD 8 KV
Operating Temperature -40 105 °C
Storage Temperature -40 125 °C
Humidity 95 %RH

5.2 General Parameters
Test Conditions: Ambient Temperature25°C (Unless Otherwise Noted)

Parameter Condition Min. Typical Max. Unit
Power Supply
SupplyVoltage 6 12 18 VvDC
6V 20 26 32 mA
Operating Current 12V 20 26 32 mA
18V 20 26 32 mA
6V 120 150 192 mW
Power Consumption 12v 240 300 384 mWw
18V 360 450 576 mwW
. Requiredtimefrompower-ontosendingthefirstframe
Start-Up Time valid message 100 130 150 ms
Current Measurement (- 40°C~+105°C)
-50A~+50A +30 50 mA
+50A~+600Aor-600A~-50A 0.1 %
Accuracy
+600A~+3000A0or-3000A~-600A 10.5 +1 %
+3000A~+20000A0or-20000A~-3000A +1 +5 %
-600A~+600A Continuous
+1500A 25 S
Duration
+3000A 5 S
+20000A 40 ms
-600A~+600A 1 mA
Resolution
>600A0r<-600A 10 mA
-600A~+600A 10.01 %
Linearity
>600A0r<-600A 10.1 %
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Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted )

Parameter Condition Min. Typical Max. | Unit
Temperature Measurement
MeasurementRange -50 +150 °C
MeasurementError -50°C~+150°C -3 +3 °C
Resolution 0.1 °C
Power & Temperature Rise
DClmpedance 45 50 55 uQ
Inductance 3 nH
+600A@25°C 60 oc
CopperBusBar40mm*3mm, 15Nm
TemperatureRise
+600A@85°C
CopperBusBar40mm*3mm, 15Nm 60 C
Communication
Protocol CAN2.0A/B
Communication Speed 250 500 1000 Kbps
With Terminal Resistor 108 120 132 Q
Terminal Resistor
Without Terminal Resistor
Output Rate of Current Message 10 10 1000 ms
Output Rate of Temperature Message 10 100 1000 ms
Isolation
Galvanic Isolation 3000 VAC
CreepageDistance 6 mm
Clearance 4.5 mm
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5.3 Typical Characteristic Curve
5.3.1 Start-Up Time Test Curve

AX ax AX 8x

Figure 5-1 Samplel Start-Up Time Test Curve Figure 5-2 Sample2 Start-Up Time Test Curve

A B ax Bx|

Figure 5-3 Sample3 Start-Up Time Test Curve Figure5-4 Sample4 Start-Up Time Test Curve

AX BX AX BX

Figure 5-5 Sample5 Start-Up Time Test Curve Figure 5-6 Sample6 Start-Up Time Test Curve

AX Bx AX Bx

Figure 5-7 Sample7 Start-Up Time Test Curve Figure 5-8 Sample8 Start-Up Time Test Curve

[1] A channel acquires data of power supply, VCC and GND.
[2] B channel acquires data of CAN differential signal, CAN_H and CAN_L.
[3] AXis the time interval from power-on to sending the first frame valid message
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5.3.2 Operating Current Test Curve

Operating Current/mA
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Figure 5-9 + 25°C Operating Current Curve

7 8 9 10 11

Current Scanning/V

Figure 5-10 - 40°C Operating Current Curve

5.3.3 Overcurrent Test Curve

OvercurrentM easurementError/A
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Figure5-11+ 105°C Operating Current Curve
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5.3.5 High-Current Accuracy Test Curve
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6. Test Standards

Test No. | Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Function Check
Electrical loads
5 VW 80000 E-01 Long-term overvoltage
6 VW 80000 E-02 Transient overvoltage
7 VW 80000 E-03 Transient undervoltage
8 VW 80000 E-04 Jump start
9 VW 80000 E-05 Load dump
10 VW 80000 E-06 Ripple voltage
11 VW 80000 E-07 Slow decrease and increase of the supply voltage
12 VW 80000 E-08 Slow decrease, quick increase of the supply voltage
13 VW 80000 E-09 Reset behavior
14 VW 80000 E-10 Brief interruptions
15 VW 80000 E-11 Start pulses
16 VW 80000 E-12 Voltage curve with vehicle electrical system control
17 VW 80000 E-13 Pin interruption
18 VW 80000 E-14 Connector interruption
19 VW 80000 E-15 Reverse polarity
20 VW 80000 E-16 Ground potential difference
21 VW 80000 E-17 Short circuit in signal cable and load circuits ..
22 VW 80000 E-18 Insulation resistance
23 VW 80000 E-19 Quiescent current
24 VW 80000 E-20 Dielectric strength
25 / Continuous power test
26 1ISO 7637-2:2011 Clpulse 1
27 1SO 7637-2:2011 Clpulse2a/2b
28 1ISO 7637-2:2011 Clpulse3a/3b
29 1SO 7637-2:2011 Cl pulse 4
30 1ISO 7637-2:2011 Cl pulse 5b
31 1SO 10605:2008 ESD
32 CISRP 25 Radiated emissions
33 CISRP 25 Conducted emissions
34 I1SO 11452-2 Radiated immunity
35 ISO 11452-4 Bulk current injection
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Test No. Test Standards Test Items

Climatic loads

36 VW 80000 K-01 High-/low-temperature aging

37 VW 80000 K-02 Incremental temperature test

38 VW 80000 K-03 Low-temperature operation

39 VW 80000 K-05 Thermal shock (component).

40 VW 80000 K-14 Damp heat, constant

41 VW 80000 L-02 Service life test - high-temperature durability testing
42 VW 80000 L-03 Service life test - Temperature cycle durability testing
43 IEC 60068-2-30 Dew test

44 GB/T2423.34 Composite temeperature & humidity cyclic test

Mechanical loads

45 VW 80000 M-01 Free fall

46 VW 80000 M-04 Vibration test

47 VW 80000 M-05 Mechanical shock

48 VW 80000 M-08 Protection against foreign bodies - IPOx to IP4x, A, B, C, D

Regulation Validation

49 GB/T 30512-2014 Requirements for prohibited substances on automobiles

50 UL-94:2016 Vertical Burning Test
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7. Communication

7.1 CAN Protocol

CB600F8536A applies CAN2.0 A/B communication protocol and communicates through data frame. The data length of message frame is
between 1-8 bytes. The default CAN speed is 500Kbps. 1Mbps/250Kbps are also available. There are two kinds of data frame, standard frame and
extended frame, as shown in Figure 7-1 and Figure 7-2. Standard frame has an ID of 11 bytes, and the extended frame has an ID of 29 bytes. The
defaulted data frame is standard frame, which can be adjusted to the extended frame. The defaulted data format is Motorola, which can be
adjusted to Intel.
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7.2 Data Frame

The data frame of CB600F8536A can apply multiple data formats, as shown in Table 7-1. Among them, both formats Aand B are composed of two
frames of messages, which transmit real-time current and real-time temperature. Both formats C and D are composed of one frame of message.
Format C transmits real-time current and real-time temperature in one frame of message. Format D only transmits real-time current. The data
frame format defaults to format A.

Table 7-1. Message Frame Data Format

DataFormatType Data Frame Content CANID™ | DataLength Characteristics
F A Real-Time C ¢ 0x0301 6 32-bit currentvalueisasignedinteger. Available
orma eal-TimeCurren X Unit: mA/uA
Real-Time Temperature | 0x0325 6 32-bit temperaturevalueisasignedinteger,in 0.1°C
. 24-bit currentvalueisanunsignedintegerwith offset
Real-Time Current 0x03C2 8 0x800000, in mA
FormatB
. 8-bit NTC temperaturevalueisasigned shortinteger,in°C
Real-Time Temperature | 0x06C2 8 8-bit MCU temperaturevalueisasigned shortinteger,in°C
24-bit currentvalueisanunsignedintegerwith offset
Real-Time Current & 0x800000,inmA
FormatC Temperature 0x03¢2 8 16-bit temperaturevalueisasigned shortinteger.
Unit:0.1°C
. 32-bit currentvalueisanunsignedinteger with offset
FormatD Real-Time Current 0x03C0 8 0x80000000, in mA

[1]TheCAN IDintheabovetablearedefaultandcanbemodifiedbycommands (refertotherelevantapplicationdocumentsfordetails)

7.2.1 FormatA

Format A consists of current data frame and temperature data frame, each with a 4-bit cycliccounter and a 2-bit module exception

flag. Inaddition, the current data frame hasan 8-bit currentchannelflag, a 32-bit currentvalue, a 1-bit unit selection and a 1-bit
reserved bit. Thetemperature dataframe hasan 8-bit temperature channelflag, a32-bit temperature value and a 2-bit reserved bit. The
details of the message are shownin Table 7-2, Examples of message and decodinginformation are shownin Table 7-3 and Table 7-4.

Table 7-2. Format A Message

FrameType CANID Length byte0 bytel byte2 | byte3 | byte4 | byte5

B[7]: ReservedBit"
B[6]: CurrentUnit"”

(iqu’;;ir)_\t) 0x0301 6 0x00™ B[5]: MeasurementErrorFlag" ii_rbrletnstl\gglii”‘
B[4]: OvercurrentFlag"
B[3:0]: CyclicCounter'
B[7:6]: ReservedBit"”
Temperature 0x0325 5 0x04™ B[5]: Overtemperature Flagof Shunt" 32-bit Signed
(0.1°C) X B[4]:Overtemperature Flag of PCBA "' TemperatureValue'"

B[3:0]: CyclicCounter

1
2

Current Channel Flag.

Reserved bit, defaultis 0.

3] Current Unit, 0: mA; 1: pA

4] Measurementerror flag, active when the ADC fault is detected, indicates that the current valueisinvalid. When alarming, the current
sensor still sends and receives data messages, but the current value in the message isinvalid. The measurement deviation may exceed
the range specified in the technical specification.

[5] Overcurrenterror flag. Defaultisinactive. It can be defined by the user.

[6] Cyclic Counter, 0x0-0xF cycle countvalue.
[
[

7]132-bit current data uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer.

8] Temperature Channel Flag.

[9] Overtemperature Flag of Shunt, active when the shunttemperature is detected to be more than 150 °C, indicates that the sensor may
have no message output or low accuracy. When alarming, the current sensor can still send and receive data messagesinashorttime, and
the currentvalueinthe messageisvalid. If overtemperature for a long time, the performance of current sensor can be damaged. At this
time, itisrecommended to limit the output power of BMS.

[10] Overtemperature Flag of PCBA, active when the board temperature is detected to be more than 125 °C, indicates that the sensor may
have no message output or low accuracy. When alarming, the current sensor can still send and receive data messagesin ashort time, and
the currentvaluein the messageisvalid. If overtemperature lasts for a long time, the performance of current sensor can be damaged.
Then,itisrecommended to limitthe output power of BMS.

[11] 32-bittemperature data uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer. Unit: 0.1 °C
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Table 7-3. Examples of Format A Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5
1 0x00 0x00 0x00 0x00 0x03 OxE8
2 0x00 0x00 OxFF OxFF OxFC 0x18
3 0x04 0x00 0x00 0x00 0x01 0x0A
4 0x04 0x00 OxFF OxFF OxFE 0xF6
Table 7-4. Decoding Information of Table 7-3 Examples
Example Byte Value Message
DBO 0x00 CurrentChannelFlag.
1 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence 0
DB2-DB5 0x000003ES8 Current: 1000mA,i.e. 1A
DBO 0x00 CurrentChannelFlag.
2 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence 0
DB2-DB5 OxFFFFFC18 Current: -1000maA, i.e.-1A
DBO 0x04 Temperature Channel Flag.
3 DB1 0x00 Reserved bit 0, Shunttemperature<150 °C, PCBAtemperature<125°C, cycle sequence0
DB2-DB5 0x0000010A The Temperatureis+26.6°C
DBO 0x04 Temperature Channel Flag.
4 DB1 0x00 Reserved bit 0, Shunttemperature<150 °C, PCBAtemperature<125°C, cycle sequence 0
DB2-DB5 OxFFFFFEF6 The Temperatureis-26.6°C

7.2.2FormatB

Format B consists of current data frame and temperature data frame, each with a 4-bit cyclic counter. In addition, the current data frame has a
24-bitcurrentvalue, a 2-bit flag bit, an 8-bit software version, an 8-bit check bit and an 18-bit reserved bit. The temperature data frame has an 8-
bittemperature value, a 4-bit status bit, an 8-bit check bit and a 32-bit reserved bit. The details of the message are shown in Table 7-5, Examples
of message and decodinginformation are shown in Table 7-6 and Table 7-7.

Table 7-5. Format B Message

Flag"

Flag®

B[2]:PCBA Over Temperature

[11) [12]

FrameType [ CANID | Length byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7
Current 0x03C2 8 B[7:4]: Cyclic Counter™ 24-bit Unsigned Reserved Bit'"” Software | CRC-8 Check
(mA) B[3:2]:Reserved Bit ! CurrentValue Version | SAEJ1850"
B[1]: HardwareFaultFlag" Offset0x800000"
B[0]:ADC Conversion Error”
Temperature | 0x06C2 8 B[7:4]: CyclicCounter™ SHUNT | PCBA ; CRC-8Check
(°C) B[3]:SHUNT Over Temperature (°C) (°C) Reserved Bit” SAE J1850'°

B[1]:SHUNT Temperature
measurement Error Flag.
B[0]:PCBA Temperature
measurement Error Flag

[10
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[1] Cyclic Counter, 0x0-0xF cycle countvalue.

[2] Reserved bit, defaultis 0.

[3] Hardware Fault Flag, active when a hardware fault is detected, indicates that the ADC may have a fault.

[4]ADC conversion error flag. When ADC sampling timeout exceeded, indicating the present current valueisinvalid. When flag occurs,

the sensor canstill receive and send message, but the current value of the message isinvalid. The measured value may be out of the specifications range.

[5] 24-bit current data uses big-endian by default. The high bitis followed by the low bit. Itisan unflaged integer. Unit: mA

The actualvalueis expressed as V=D-0x800000. D is the value in the message.

[6] CRC-8 Check generates a check code for the first 7 bytes of data.

[7]SHUNT over temperature flag. When measured temperature of SHUNT is over 150°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor can still receive and send messagein ashort period and the current value in the message is normal.

Ifthe sensoris overtemperature for a longtime, it could affect the functions of the sensor. Itis recommended to derate BMS output power.

[8] PCBA over temperature flag. When measured temperature of PCBAis over 125°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor can still receive and send messagein ashort period and the currentvalue in the message is normal.

Ifthe sensoris overtemperature foralongtime, it could affect the functions of the sensor. Itis recommended to derate BMS output power.

[9] SHUNT temperature measurementerror flag. Sign sets when SHUNT temperature measurementis error.

[10] PCBA temperature measurement error flag. Sign sets when SHUNT temperature measurementis error.

[11] SHUNT temperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expression is V=D-55. D is the value in the message.

[12] PCBAtemperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expression is V=D-55. D is the value in the message.
Table 7-6. Examples of Format B Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x00 0x00 0x64 0x83
2 0x00 OXTF OxFC 0x18 0x00 0x00 0x64 OxAB
3 0x00 0x1A 0x1A 0x00 0x00 0x00 0x00 0xD5
4 0x00 OxE6 OxE6 0x00 0x00 0x00 0x00 0x47

Table 7-7. Decoding Information of Table 7-6 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence0,reserved bit 0, no hardware fault, No ADC conversion error
DB1-DB3 0x8003E8 Current: 1000mA,i.e.+ 1A
1 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0x83 CRC-8CheckValue
DBO 0x00 Cyclesequence 0, reserved bit 0, no hardware fault, No ADC conversion error
DB1-DB3 OxT7TFFC18 Current: -1000maA, i.e.-1A
2 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 SoftwareversionisV1.00
DB7 0xAB CRC-8CheckValue
DBO 0x00 Cyclesequence 0,normal SHUNT & PCBA temperature, normal SHUNT.PCBA temperature
DB1 0x1A SHUNT :+26°C
3 DB2 Ox1A PCBA : +26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0xD5 CRC-8CheckValue
DBO 0x00 Cyclesequence0,normal SHUNT & PCBA temperature, normal SHUNT. PCBA temperature
DB1 OxE6 SHUNT :-26°C
4 DB2 OxE6 PCBA :-26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0x47 CRC-8CheckValue

7.2.3FormatC

Format C consists of one frame of message, including a 24-bit currentvalue, an 16-bit temperature value, a 4-bit cyclic counter, a 2-bit
status bit, a 1-bit flag bit, an 8-bit check bit and a 9-bit reserved bit. The details of the message are shown in Table 7-8, Examples of
message and decodinginformation are shown in Table 7-9 and Table 7-10.
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Table 7-8. Format C Message
FrameType | CANID | Length byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7
Current B[7:4]: CyclicCounter" . . e
(mA) 0x03C2 B[3:2]: Malfunction Status' c24'b'ty”ls'ggifd li'b'ts'gne‘j Reserved | CRC-8 Check
Temperature| °* B[1]: HardwareFaultFlag" urrgn;ogouoeom set en\”/lplera[z]ure Bit" SAE J1850"
(0.1°C) B[0]:Reserved Bit X alue

[1] Cyclic Counter, 0x0-0xF cycle countvalue.

[2] Malfunction Status, '0": Normal; '1': ADC Conversion Error; '2": Current
temperature exceeds 125 °C.

[3]Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have afault.

[4]Reserved bit, defaultis 0.

[5]124-bit current data uses big-endian by default. The high bitis followed by the low bit. I[tisan unsigned integer. Unit: mA
Theactualvalueisexpressed asV=D-0x800000. D isthevalueinthe message.

[6] 16-bit temperature data uses big-endian by default. The high bit is followed by the low bit. Itis asigned integer. Unit: °C.

[7]CRC-8 Check generatesacheck code forthefirst 7 bytes of data.

exceeds 1550A; '3": Shunt temperature exceeds 150 °C or PCBA

Table 7-9. Examples of Format C Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x01 0x0A 0x00 0x2E
2 0x00 OxTF OxFC 0x18 OxFE 0xF6 0x00 0x9D
Table 7-10. Decoding Information of Table 7-9 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 0x8003E8 Current:1000mA,i.e.+ 1A
1 DB4-DB5 0x010A The Temperatureis+26.6°C
DB6 0x00 Reserved bit 0
DB7 0x2E CRC-8CheckValue
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 OX7FFC18 Current: -1000maA, i.e. -1A
2 DB4-DB5 OxFEF6 The Temperatureis-26.6°C
DB6 0x00 Reserved bit 0
DB7 0x9D CRC-8CheckValue

7.2.4FormatD

Format D consists of one frame of message, includinga 32-bit currentvalue, a 1-bit flag bit, a 7-bit status bit, an 8-bit software version, a
16-bit reserved byteand notemperaturevalue. The details of the message areshownin Table 7-11, Examples of message and decoding
information are showninTable 7-12 and Table 7-13.

Table 7-11. Format D Message

FrameType | CANID | Length | byte0 | bytel | byte2 | byte3 byte4 byte5 | byte6 byte7
32-bit Unsigned . 2)
Current B[0]:ErrorFlag Reserved Software
0x03C0 8 CurrentValue . 13) it ;
mA B[7:1]: ErrorStat Bit
(mA) Offset 0x80000000" [7:1): Error Status Version

[1]32-bit currentdata uses big-endian by default. The high bitis followed by the low bit. Itisan unsigned integer. Unit: mA. The actual
valueis expressed asV=D-0x80000000. Disthevalueinthe message.

[2]ErrorFlag,'0": Normal;'1": Error;

[3] Error Status, 0x64: no error; 0x50: ADC hardware error; 0x51: ADC conversion error; 0x60: Temperature exceeds the limit (currentvalue
remains measured).

[4] Reserved bit, defaultis 0.

Table 7-12. Examples of Format D Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x080 0x00 0x03 OxE8 0xC8 0x00 0x00 0x64
2 Ox7TF OxFF O0xFC 0x18 0xC8 0x00 0x00 0x64
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Table 7-13. Decoding Information of Table 7-12 Examples

Example Byte Value Message
DB0-DB3 0x800003E8 Current:1000mA,i.e. 1A
DB4 0xC8 Normal,noerror
' DB5-DB6 0x0000 Reserved bit 0
DB7 0x64 SoftwareversionisV1.00
DB0-DB3 OX7TFFFFC18 Current:-1000mA,i.e.-1A
DB4 0xC8 Normal,noerror
2 DB5-DB6 0x0000 Reserved byte0
DB7 0x64 SoftwareversionisV1.00

7.3 BusTopology

CB600F8536A canbeappliedtoabus-typetopology and transmits networkinformation to each node through the bus, as shown
inFigure7-3.

MODEL1 MODELN
CAN_H
1200 1200
CAN_L
-

Figure7-3 CANBus Topology

7.4 Measuring Mode
7.4.1 TimeInterval+ Command Trigger Mode
The sensor samples data at a fixed time interval set by the system and sends message to the CAN bus. At the same time, It can also respond to the

trigger command. In the sampling period, the measurement will be active immediately when the trigger command is received and sends
message to CAN bus. No need to wait for next samplinginterval. As shown in Figure 7-4.

Time
Interval T

Time
Interval T o
e

Time
Interval Ty
-~

Sensor <

1
Delay Sendingt el
I
Host I
I
I
' >
CommandlIgnored I

Figure 7-4. Time Interval + Command Trigger Mode

> BswNvo
> BswNyD

g bsunvo [l CEe g

After the sensorreceives the trigger command, ifitis sampling or sending CAN message, the p resent trigger command will beignored. When the
command is valid, a sampling and sending process will be started, and the time interval T for the next sending will be automatically calculated
from the moment of this trigger. As Figure 7 - 4 shown, there is a delay between the sensor receiving a valid trigger command and sending the
CAN message, which is lessthan 1 ms.
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7.4.2 Command Triggered Mode

Under this mode, the sensor will not automatically send message, but keep sampling, calculating and filtering data at a fixed time interval. The sensor will
send the recent sampling data to CAN bus and reset the start of time interval when a valid command i s received from the host, as Figure 7 - 5 shown.

Sensor
T . ! >
(—)I DelaySendingt Delay Sendingt el
o I o |
Host < I < !
El | 3 M
7] [72])
« <
| L+ M >
| | [

Figure 7-5. Command Trigger Mode

As Figure 7 - 5 shown, the sensor sends data to the CAN bus after receiving at rigger command from the host, with a delay of less that 1 ms between
receiving the command and sending the data.
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8. Mechanical Structure

8.1Dimensions

8540.5

r 64402 - 1440.5
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Figure 8.1 Structure Diagram

8.2 Copper Bar Connection

@ Recommended Bolts: M8

@ Recommended Torque:15- 20Nm

@ Recommended Width * Thickness of Copper Bar:40mm*3mm

@ Recommended Length of Overlap between Shunt and Copper Bar:20mm
@ Do not use a flat washer between the copper bar and the shunt

@ Keep the surface of shunt and copper bar clean and free of scratches

Figure 8-2. CB600F8536A Copper Bar Connection Diagram

8.3 Connector

Connector Manufacturer Pin Count Part#
Male Connector'! Molex 4 5600200420
Recommended Female Connector”’ Molex 4 5601230400

Figure 8-3. Male Connector Figure 8-4. Female Connector (Wire end reference)

[1] For moreinformation about male connector, please refer to Molex datasheet:https://www.molex.com/pdm_docs/sd/5600200420_sd.pdf
[2]For more information about female connector, please refer to Molex datasheet :https://www.molex.com/pdm_docs/sd/5601230400_sd.pdf
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8.4 Connector Definition

PinNo. Description
Pin4 VCC
Pin3 CAN_L
Pin2 CAN_H
Pinl GND

Figure 8-5. Male Connector Molex5600200420
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9. Typical Applications

CB600F8536A""is used for accurate current measurement in key system. It is recommended that the current sensor connects
to the circuit of positive or negative electrode of high-voltage end™, as shown in Figure 9-1 and Figure 9-2, to sample the
current in the main circuit. The high and low voltage ends are galvanic isolated inside the sensor. It is recommended that the
low voltage end connects to the battery management system, as shown in Figure 9-3, for real-time and accurate reporting of

currentdatain key system.

RES ‘
) + T
1
Battery |
Pack |
—_ — e
h\l
PR —
+ - o i
1
Battery |
Pack 1
_ = &
T ESe!
Figure9-1. Recommended Use of Figure9-2. Recommended Use of
Positive Electrode of High-Voltage End Negative Electrode of High-Voltage End

BM S

£

Figure 9-3. Recommended Use of
Low-Voltage End

[1]The"+" onthe CB600F8536A current sensorhousing isthe direction of current entry, thatis, the positive current direction.
[2]The highvoltage electrodeisinstalled asshowninthefigure. The operating conditionindicated by the sensoroutputvalueis:
When the sensoroutputs positivevalue, the battery packis discharging;
When the sensoroutputs negative value, the battery packis charging.
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10. Storage & Packaging

10.1Storage

® Recommended storage at room temperature.

® The storage environment shall be clean, tidy, dry and free of harmful gases, and the packaging case shall be protected from direct sunlight.

® Anti-static bracelet or anti-static gloves shall be worn during installation, storage and handling.

10.2 Packaging

10.2.1 GeneralInformation

Packaging Element

Specifications

SNPY 150
Container Name Carton
ContainerSize 480*410*282 mm
Unit Weight of Finished Product 10015 g
[1] SNP, Standard Number of Package
10.2.2 Auxiliary Materials Information
No. Materials Size L*W *H(mm) Quantity
1 50-Grid EPE Tray 468*398*86 3
2 EPE Tray Cover 460*390*10 1
3 Anti-Static PE Bag 200%150 150
4 Anti-Static PE Accordion Bag 900*510 1
®
N
=
=
g
JOMM D(%Q\]\\‘\

Figure 10-1. Carton Diagram

Figure 10-2. Structure Diagram of EPE
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11. PartNumberinformation

CB 600 F 8536 A 1 S S NN

Series ‘
CB:C&BCurrentSensor

Rated Current

350:350A
600:600A
1000:1000A

Tolerance

B:0.05%
F:0.1%
L:0.2%
M:0.5%
K: 1%

ShuntSize

6918:69mm X18mm
8518:85mm X18mm
8436:84mm X36mm
8536:85mm X36mm

Application Grade

A:CAN Automotive
I: CAN Industrial
T: 485 Industrial

Type

0:Standard, Thickness 4mm
1:Standard, Thickness3mm
2:Customized

Special Byte

Standard
K:25uQ
S:50uQ
P:100unQ
J:150pQ

Customized
Custom Byte, 0~9,A~Z

Special Byte

Standard
S:CAN Terminal Resistor
N:No CAN Terminal Resistor

Customized
Custom Byte,0~9,A~Z

Code

NN : 00~99 or Blank

For more performance options and other relevant information, please refer to the official website: https://en.resistor.today/
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CB1000F8436A Series, Automotive,0.1% Tolerance
Operating Temperature -40°C~+105°C

Shunt Based Current Sensor

1. Characteristics

+ Current Sensing: Measurement Range:-22400A~+22400A
- Continuous Operating Range:-1000A~+1000A
- MeasurementAccuracy: =0.1% (MAX)
- Resolution: 1mA
+ Temperature Sensing: Measurement Range: -50°C~+150°C
- Measurement Error: =3°C
- Resolution: 0.1°C
- Communication Protocol:CAN2.0A/B
- Selectable Data Format
- Configurable CAN ID
- Configurable CAN Speed:250Kbps~1Mbps
+ Supply Voltage:6V~18V
+ Operating Temperature Range:-40°C~+105°C
+ Power Consumption:<384mW @12VDC
* Galvaniclsolation:3000VAC

2. Applications

+Automotive Current Monitor
+Grid Energy Storage

+UPS

«Charging Station

3. Introduction

CB1000F8436A current sensor is an automotive current sensing
module, which can be used to measure bidirectional DC current.
Featuring high accuracy, low power consumption, wide operating
temperature range, excellent response speed, temperature stability
and anti-interference ability.

The sensor is designed based on low-TCR shunt, adopts high-
precision ADC, communicates through CAN2.0 A/B protocol, and has
large ranges of current and temperature measurement capabilities,
and current compensation at whole temperature range.

The sensor meets the operating temperature range of -40°C~+105°C,
can apply to the continuous operating current of -1000A~+1000A at
the whole temperature range, and the current measurement accuracy
isnomorethan £ 0.1%in therange of +50A~+1000A or -1000A~-50A.

Power supply of CB1000F8436A current sensor is from 6VDC to 18VDC.
Its power consumption is controlled below 384mW (12VDC), and it can
realize complete high-low voltage isolation, which can be applied to
the main positive electrode or the main negative electrode of the
battery system.

Sensor Information

Part Number Shunt Thickness |Resistance Terrtunal
Resistor
CB1000F8436A0KS00 4mm 25uQ Yes
CB1000F8436A0KNOO 4mm 25uQ0 No

[1] For part numbers not included in the table,
please contact us for technical support.
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Typical Application

C&B |
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REJER

This datasheet provides CB1000F8436A current sensor reliability data and design suggestions. For the latest information of the datasheet and more
RESI products, please visit www.resistor.today. Before actual design, please refer to t he latest version of CB1000F8436A current sensor datasheet.
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5. Specifications

5.1 Limit Parameters
Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min. Typical Max Unit
Supply Voltage 30 VDC
+1100A 60 S
+1500A 40 S
Current £2500A 15 S
Measurement Range
+3000A 10 S
+22400A 50 ms
Configured 120Q Terminal Resistor (Continuous Power Supply) 6 2
CAN Interface
ESD 8 KV
Operating Temperature -40 105 °C
Storage Temperature -40 125 °C
Humidity 95 %RH

5.2 General Parameters
Test Conditions: Ambient Temperature 25 °C ( Unless Otherwise Noted)

Parameter Condition Min. Typical Max. Unit
Power Supply
Supply Voltage 6 12 18 vDC
6V 20 26 32 mA
Operating Current 12V 20 26 32 mA
18V 20 26 32 mA
6V 120 150 192 mW
Power Consumption 12v 240 300 384 mWw
18V 360 450 576 mwW
Start- Up Time Required time from povvgr—on to s ending t he first frame 100 130 150 ms
valid message
Current Measurement (- 40°C~+105°C)
-50A ~+50A +30 +50 mA
+50A ~ +1000A or -1000A ~ -50A +0.1 %
Accuracy
+1000A ~ +3000A or -3000A ~ -1000A +0.5 *1 %
+3000A ~ +22400A or -22400A ~ -3000A +1 *5 %
-1000A ~ +1000A Continuous
+1500A 30 S
Duration
+3000A 5 S
+22400A 40 ms
-1000A~ +1000A 1 mA
Resolution
>1000A or<- 1000A 10 mA
- 1000A~ + 1000A +0.01 %
Linearity
>1000A or<- 1000A +0.1 %
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Test Conditions: Ambient Temperature 25 °C ( Unless Otherwise Noted )

Parameter | Condition Min. Typical Max. | Unit
Temperature Measurement
Measurement Range -50 150 °C
Measurement Error -50°C~+150°C -3 3 °C
Resolution 0.1 °C
Power & Temperature Rise
DC I mpedance 23.75 25 26.25 uQ
Inductance 3 nH
Communication
Protocol CAN2.0A/B
Communication Speed 250 500 1000 Kbps
With Terminal Resistor 108 120 132 Q
Terminal Resistor
Without Terminal Resistor
Output Rate of Current Message 10 10 1000 ms
Output Rate of Temperature Message 10 100 1000 ms
Isolation
Galvanic Isolation 3000 VAC
Creepage Distance 6 mm
Clearance 4.5 mm

Copyright @ Shenzhen C&BElectronicsCo., Ltd

182/



REI SR

CB1000F8436A

CB_AMC_UM - MAY 2023

6. Test Standards

Test No. | Test Standards | Test Items
General inspection
1 / Appearance
2 / Dimension
3 / Weight
4 / Function Check
Electrical loads
5 VW 80000 E-01 Long-term overvoltage
6 VW 80000 E-02 Transient overvoltage
7 VW 80000 E-03 Transient undervoltage
8 VW 80000 E-04 Jump start
9 VW 80000 E-05 Load dump
10 VW 80000 E-06 Ripple voltage
11 VW 80000 E-07 Slow decrease and increase of the supply voltage
12 VW 80000 E-08 Slow decrease, quick increase of the supply voltage
13 VW 80000 E-09 Reset behavior
14 VW 80000 E-10 Brief interruptions
15 VW 80000 E-11 Start pulses
16 VW 80000 E-12 Voltage curve with vehicle electrical system control
17 VW 80000 E-13 Pin interruption
18 VW 80000 E-14 Connector interruption
19 VW 80000 E-15 Reverse polarity
20 VW 80000 E-16 Ground potential difference
21 VW 80000 E-17 Short circuit in signal cable and load circuits ..
22 VW 80000 E-18 Insulation resistance
23 VW 80000 E-19 Quiescent current
24 VW 80000 E-20 Dielectric strength
25 / Continuous power test
26 1ISO 7637-2:2011 Clpulse 1
27 1SO 7637-2:2011 Clpulse2a/2b
28 1ISO 7637-2:2011 Clpulse3a/3b
29 1SO 7637-2:2011 Cl pulse 4
30 1ISO 7637-2:2011 Cl pulse 5b
31 1SO 10605:2008 ESD
32 CISRP 25 Radiated emissions
33 CISRP 25 Conducted emissions
34 I1SO 11452-2 Radiated immunity
35 ISO 11452-4 Bulk current injection
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Test No. | Test Standards Test Items

Climatic loads

36 VW 80000 K-01 High-/low-temperature aging

37 VW 80000 K-02 Incremental temperature test

38 VW 80000 K-03 Low-temperature operation

39 VW 80000 K-05 Thermal shock (component).

40 VW 80000 K-14 Damp heat, constant

41 VW 80000 L-02 Service life test - high-temperature durability testing
42 VW 80000 L-03 Service life test - Temperature cycle durability testing
43 IEC 60068-2-30 Dew test

44 GB/T 2423.34 Composite temeperature & humidity cyclic test

Mechanical loads

45 VW 80000 M-01 Free fall

46 VW 80000 M-04 Vibration test

47 VW 80000 M-05 Mechanical shock

48 VW 80000 M-08 Protection against foreign bodies - IPOx to IP4x, A, B, C, D

Regulation Validation

49 GB/T 30512-2014 Requirements for prohibited substances on automobiles

50 UL-94:2016 Vertical Burning Test
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7. Communication

7.1 CAN Protocol

CB1000F8436A applies CAN2.0 A/B communication protocol and communicates through data frame. The data length of message frame is
between 1-8 bytes. The default CAN speed is 500Kbps. 1Mbps/250Kbps are also available. There are two kinds of data frame, standard frame and
extended frame, as shown in Figure 7-1 and Figure 7-2. Standard frame has an ID of 11 bytes, and the extended frame has an ID of 29 bytes. The
defaulted data frame is standard frame, which can be adjusted to the extended frame. The defaulted data format is Motorola, which can be

adjusted to Intel.
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Figure 7-2 Extended Frame
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7.2DataFrame

The data frame of CB1000F8436A can apply multiple data formats, as shown in Table 7-1. Among them, both formats A and B are composed of
two frames of messages, which transmit real-time current and real-time temperature. Both formats C and D are composed of one frame of
message. Format C transmits real-time current and real-time temperature in one frame of message. Format D only transmits real-time current.
The data frame format defaults to formatA.

Table 7-1. Message Frame Data Format

DataFormatType DataFrame Content CANID"™ | DataLength Characteristics
F A Real-Time C t 0x0301 6 32-bitcurrentvalueisasignedinteger. Available
orma eal-TimeCurren X Unit: mA/pA
Real-Time Temperature | 0x0325 6 32-bit temperaturevalueisasignedinteger,in0.1°C
. 24-bi i i i ith off
Real-Time Current 0x03C2 8 bit currentvalue&igggggég?:ilztegerW|t offset
FormatB
. 8-bit NTC temperaturevalueisasigned shortinteger,in°C
Real-Time Temperature | 0x06C2 8 8-bit MCU temperaturevalueisasignedshortinteger,in °C
24-bit currentvalueisanunsignedinteger with offset
Real-TimeCurrent & 0x800000,in mA
FormatC Temperature 0x03€2 8 16-bit temperaturevalueisasignedshortinteger.
Unit:0.1°C
. 32-bit currentvalueisanunsignedinteger with offset
FormatD Real-Time Current 0x03C0 8 0x80000000, in mA

[1] The CAN ID in the above table are default and can be modified by commands (refer to the relevant application documents for details)

7.2.1FormatA

Format A consists of current data frame and temperature data frame, each with a 4-bit cyclic counter and a 2-bit module exception flag. In
addition, the current data frame has an 8-bit current channel flag, a 32-bit current value, a 1-bit unit selection and a 1-bit reserved bit. The
temperature data frame has an 8-bit temperature channel flag, a 32-bit temperature value and a 2-bit reserved bit. The details of the message
areshownin Table 7-2, Examples of message and decoding information are shown in Table 7-3 and Table 7-4.

Table 7-2. Format A Message

FrameType CANID Length byte0 bytel byte2 | byte3 | byte4 | byte5
B[7]: Reserved Bit"”
B[6]: CurrentUnit® o
((rlnupt;enAt) 0x0301 6 0x00" B[5]: MeasurementErrorFlag" 32—b|t St|\§nled -
H B[4]: OvercurrentFlag® urrentvatue
B[3:0]: CyclicCounter'
B[7:6]: ReservedBit"”
Temperature 0x0325 6 . B[5]: Overtemperature Flagof Shunt” 32-bit Signed
(0.1°C) X 0x04 B[4]:Overtemperature Flag of PCBA " Temperature Value™!
B[3:0]: CyclicCounter'
[1] Current Channel Flag.
[2] Reserved bit, defaultis 0.
[3] Current Unit, 0: mA; 1: pA
[4] Measurement error flag, active when the ADC fault is detected, indicates that the currentvalueisinvalid. When alarming, the current

sensor still sends and receives data messages, but the currentvalue in the messageisinvalid. The measurement deviation may exceed
therange specified in the technical specification.

[5] Overcurrenterror flag. Defaultisinactive. It can be defined by the user.

[6] Cyclic Counter, 0x0-0xF cycle count value.

[7]132-bit current data uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer.

[8] Temperature Channel Flag.

[9] Overtemperature Flag of Shunt, active when the shunttemperature is detected to be more than 150 °C, indicates that the sensor may
have no message output or low accuracy. When alarming, the current sensor can still send and receive data messagesin ashorttime, and
the currentvalueinthe messageisvalid. If overtemperature for a long time, the performance of current sensor can be damaged. At this
time, itisrecommended to limit the output power of BMS.

[10] Overtemperature Flag of PCBA, active when the board temperature is detected to be more than 125 °C, indicates that the sensor may
have no message output orlow accuracy. When alarming, the current sensor can still send and receive data messagesin ashorttime, and
the currentvalueinthe messageisvalid. If overtemperature lasts fora long time, the performance of current sensor can be damaged.
Then, itisrecommended to limitthe output power of BMS.

[11] 32-bittemperature data uses big-endian by default. The high bitis followed by the low bit. Itis a signed integer. Unit: 0.1 °C
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Table 7-3. Examples of Format A Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5
1 0x00 0x00 0x00 0x00 0x03 OxE8
2 0x00 0x00 OxFF OxFF OxFC 0x18
3 0x04 0x00 0x00 0x00 0x01 0x0A
4 0x04 0x00 OxFF OxFF OxFE 0xF6
Table 7-4. Decoding Information of Table 7-3 Examples
Example Byte Value Message
DBO 0x00 Current Channel Flag.
1 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence 0
DB2-DB5 0x000003E8 Current: 1000mA ,i.e. 1A
DBO 0x00 Current Channel Flag.
2 DB1 0x00 Reserved bit 0, unit: mA, no measurementerror, cycle sequence 0
DB2-DB5 OxFFFFFC18 Current: -1000maA, i.e.-1A
DBO 0x04 Temperature Channel Flag.
3 DB1 0x00 Reserved bit 0, Shunttemperature<150°C, PCBAtemperature<125°C, cycle sequence 0
DB2-DB5 0x0000010A The Temperature i s +26.6 °C
DBO 0x04 Temperature Channel Flag.
4 DB1 0x00 Reserved bit 0, Shunttemperature<150°C, PCBAtemperature<125°C, cycle sequence 0
DB2-DB5 OxFFFFFEF6 The Temperature i s-26.6 °C

7.2.2FormatB

Format B consists of current data frame and temperature data frame, each with a 4-bit cyclic counter. In addition, the current data frame has a
24-bitcurrentvalue, a 2-bit flag bit, an 8-bit software version, an 8-bit check bit and an 18-bit reserved bit. The temperature data frame has an 8-
bittemperature value, a 4-bit status bit, an 8-bit check bit and a 32-bit reserved bit. The details of the message are shown in Table 7-5, Examples
of message and decodinginformation are shown in Table 7-6 and Table 7-7.

Table 7-5. Format B Message

FrameType | CANID | Length byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7
B[7:4]: CyclicCounter"” 24-bit Unsi
e o - gned Soft CRC-8 Check
Current 0x03C2 8 B[3.?].ReservedB|t = ., CurrentValue Reserved Bit'? \?er:\ilz;e AF 113200
(mA) B[1]: HardwareFaultFlaAg Offset 0x800000"
B[0]:ADC Conversion Error!
B[7:4]: CyclicCounter"
B[3]:SHUNT Over Temperature
Flag"
B[2]:PCBA Over Temperature
Temperature| 0x06C2 Flag® P SHUNT | PCBA o CRC-8Check
(°C) ag (°c) (°c) Reserved Bit SAE J1850%
B[1]:SHUNT Temperature 1 112]
measurement Error Flag.
B[0]:PCBA Temperature
measurement Error Flag™”
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[1] Cyclic Counter, 0x0-0xF cycle countvalue.

[2] Reserved bit, defaultis 0.
(3]
[

3] Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have a fault.

4]ADC conversion error flag. When ADC sampling timeout exceeded, indicating the present currentvalueisinvalid. When flag occurs,
the sensor canstill receive and send message, but the current value of the message isinvalid. The measured value may be out of the specifications range.
[5] 24-bit current data uses big-endian by default. The high bitis followed by the low bit. Itisan unflaged integer. Unit: mA
Theactualvalueis expressed as V=D-0x800000. D is the value in the message.

[6] CRC-8 Check generates a check code for the first 7 bytes of data.

[7]SHUNT over temperature flag. When measured temperature of SHUNT is over 150°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor can still receive and send messagein ashort period and the current value in the message is normal.

Ifthe sensoris overtemperature for a longtime, it could affect the functions of the sensor. Itisrecommended to derate BMS output power.

[8] PCBA over temperature flag. When measured temperature of PCBAis over 125°C, it will be no message or measurement accuracy decreased.

When flag occurs, the sensor can still receive and send messagein ashort period and the current value in the message is normal.

Ifthe sensoris overtemperature foralongtime, it could affect the functions of the sensor. Itis recommended to derate BMS output power.

[9]1 SHUNT temperature measurementerror flag. Sign sets when SHUNT temperature measurementis error.
[10] PCBA temperature measurement error flag. Sign sets when SHUNT temperature measurement s error.
[11] SHUNT temperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expression is V=D-55. D is the value in the message.
[12] PCBAtemperature, 8-bittemperature data by default unflaged integers. Unit: °C. The actual value expression is V=D-55. D is the value in the message.

Table 7-6. Examples of Format B Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x00 0x00 0x64 0x83
2 0x00 OXTF OxFC 0x18 0x00 0x00 0x64 OxAB
3 0x00 0x1A 0x1A 0x00 0x00 0x00 0x00 0xD5
4 0x00 OxE6 OxE6 0x00 0x00 0x00 0x00 0x47

Table 7-7. Decoding Information of Table 7-6 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence0,reserved bit 0, no hardware fault, No ADC conversion error
DB1-DB3 0x8003E8 Current: 1000mA ,i.e. +1A
1 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 Software version is V 1.00
DB7 0x83 CRC- 8 Check Value
DBO 0x00 Cyclesequence 0, reserved bit 0, no hardware fault, No ADC conversion error
DB1-DB3 Ox7TFFC18 Current: -1000mA, i.e. -1A
2 DB4-DB5 0x0000 Reserved bit 0
DB6 0x64 Software version is V 1.00
DB7 0xAB CRC- 8 Check Value
DBO 0x00 Cyclesequence 0,normal SHUNT & PCBA temperature, normal SHUNT.PCBA temperature
DB1 0x1A SHUNT : +26°C
3 DB2 Ox1A PCBA:+26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0xD5 CRC- 8 Check Value
DBO 0x00 Cyclesequence 0,normal SHUNT & PCBA temperature, normal SHUNT. PCBA temperature
DB1 OxE6 SHUNT :-26°C
4 DB2 OxE6 PCBA:-26°C
DB3-DB6 0x00000000 Reserved bit 0
DB7 0x47 CRC- 8 Check Value

7.2.3FormatC

Format C consists of one frame of message, including a 24-bit current value, an 16-bit temperature value, a 4-bit cyclic counter, a 2-bit status bit,
a 1-bit flag bit, an 8-bit check bit and a 9-bit reserved bit. The details of the message are shown in Table 7-8, Examples of message and decoding
information are shown in Table 7-9 and Table 7-10.
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Table 7-8. Format C Message

FrameType [ CANID | Length byte0 bytel | byte2 | byte3 | byte4 | byte5 byte6 byte7
Current B[7:4]: Cyclic Counter" . . s
(mA) 0x03C2 8 B[3:2]: Malfunction Status' C24-b|:\>JnlS|gr(1;fd . l_‘}'b'ts'g:e‘j Reserved | CRC-8 Check
Temperature X B[1]: Hardware FaultFlag" urrgnsogouoeom se en\”}plera[ejure Bit" SAE J1850™
(0.1°C) B[0]:Reserved Bit X alue

[1] Cyclic Counter, 0x0-0xF cycle countvalue.

[2] Malfunction Status, '0": Normal;'1": ADC Conversion Error; '2": Current exceeds 1550A; ‘3': Shunt temperature exceeds 150 °C or PCBA
temperature exceeds 125 °C.

[3]Hardware Fault Flag, active when a hardware faultis detected, indicates that the ADC may have afault.

[4]Reserved bit, defaultis 0.

[5]124-bit current data uses big-endian by default. The high bitis followed by the low bit. I[tisan unsigned integer. Unit: mA
Theactualvalueisexpressed asV=D-0x800000. D isthevalueinthe message.

[6] 16-bit temperature data uses big-endian by default. The high bit is followed by the low bit. Itisasigned integer. Unit: °C.

[7]CRC-8 Check generatesacheck code forthefirst 7 bytes of data.

Table 7-9. Examples of Format C Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x00 0x80 0x03 OxE8 0x01 0x0A 0x00 0x2E
2 0x00 OxTF OxFC 0x18 OxFE 0xF6 0x00 0x9D
Table 7-10. Decoding Information of Table 7-9 Examples
Example Byte Value Message
DBO 0x00 Cyclesequence 0, normal function, no hardware fault, reserved bit 0
DB1-DB3 0x8003E8 Current: 1000mA, i.e. +1A
1 DB4-DB5 0x010A The Temperature i s +26.6 °C
DB6 0x00 Reserved bit 0
DB7 0x2E CRC- 8 Check Value
DBO 0x00 Cyclesequence 0, normalfunction, no hardware fault, reserved bit 0
DB1-DB3 OX7FFC18 Current: -1000maA, i.e. -1A
2 DB4-DB5 OxFEF6 The Temperatureis-26.6 °C
DB6 0x00 Reserved bit 0
DB7 0x9D CRC- 8 Check Value

7.2.4FormatD

Format D consists of one frame of message, includinga 32-bit currentvalue, a 1-bit flag bit, a 7-bit status bit, an 8-bit software version, a
16-bit reserved byte and no temperaturevalue. The details of the message areshown in Table 7-11, Examples of message and decoding
information areshowninTable 7-12and Table 7-13.

Table 7-11. Format D Message

FrameType | CANID | Length | byte0 | bytel | byte2 | byte3 byte4 byte5 | byte6 byte7
32-bit Unsigned . 2
Current B[0]:ErrorFlag Reserved Software
0x03C0 8 CurrentValue . 13) it ;
mA B[7:1]: ErrorStat Bit
(mA) Offset 0x80000000'" [7:1]: ErrorStatus Version

[1]32-bit current data uses big-endian by default. The high bit is followed by the low bit. Itisan unsigned integer. Unit: mA. The actual
valueisexpressed asV=D-0x80000000. Disthevalueinthe message.

[2]ErrorFlag,'0': Normal;'1": Error;

[3] Error Status, 0x64: no error; 0x50: ADC hardware error; 0x51: ADC conversion error; 0x60: Temperature exceeds the limit (currentvalue
remains measured).

[4] Reserved bit, defaultis 0.

Table 7-12. Examples of Format D Message Frame

Example DBO DB1 DB2 DB3 DB4 DB5 DB6 DB7
1 0x080 0x00 0x03 OxES8 0xC8 0x00 0x00 0x64
2 OxTF OxFF O0xFC 0x18 0xC8 0x00 0x00 0x64
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Table 7-13. Decoding Information of Table 7-12 Examples

Example Byte Value Message
DB0-DB3 0x800003E8 Current:1000mA,i.e. 1A
DB4 0xC8 Normal,noerror
' DB5-DB6 0x0000 Reserved bit 0
DB7 0x64 SoftwareversionisV1.00
DB0O-DB3 OXTFFFFC18 Current:-1000mA,i.e.-1A
DB4 0xC8 Normal,noerror
2 DB5-DB6 0x0000 Reserved byte0
DB7 0x64 SoftwareversionisV1.00
7.3 Bus Topology

CB1000F8436A can be applied to a bus-type topology and transmits network information to each node through the bus, as shownin Figure 7-3.

MODEL 1 MODEL n

CAN_H

120Q 1200Q
CAN_L

Figure7-3 CAN Bus Topology

7.4 Measuring Mode
7.4.1 Time Interval + Command Trigger Mode

The sensorsamples data at a fixed time interval set by the system and sends message to the CAN bus. At the same time, It can also respond to the
trigger command. In the sampling period, the measurement will be active immediately when the trigger command is received and sends
message to CAN bus. No need to wait for next samplinginterval. As shown in Figure 7-4.

I

I

Time Time |

Interval Tay Interval T oy |

Sensor < rd < rd |
I

e

Delay Sendingt
Host E E
Command Ignored

Figure 7-4. Time Interval + Command Trigger Mode

Time
Interval T

> Bswnyo

>

After the sensorreceives the trigger command, ifitis sampling or sending CAN message, the present trigger command will beignored. When the
command is valid, a sampling and sending process will be started, and the time interval T for the next sending will be automatically calculated
from the moment of this trigger. As Figure 7 - 4 shown, there is a delay between the sensor receiving a valid trigger command and sending the
CAN message, which is less than 1 ms.
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7.4.2 Command Triggered Mode

Under this mode, the sensor will not automatically send message, but keep sampling, calculating and filtering data at a fixed time interval. The sensor will

send the recent sampling data to CAN bus and reset the start of time interval when a valid command i s received from the host, as Figure 7 - 5 shown.

Sensor

{

Delay Sendingt Delay Sendingt

Host

r> BSwNvD

>

il > BswNyo

Figure 7-5. Command Trigger Mode

As Figure 7 - 5 shown, the sensor sends data to the CAN bus after receiving at rigger command from the host, with a delay of less that 1 ms between

receiving the command and sending the data.
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8. Mechanical Structure

8.1 Dimensions
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Figure 8.1Structure Diagram
8.2 Copper Bar Connection

® Recommended Bolts: M8
® Recommended Torque:15- 20Nm
® Recommended Width * Thickness of Copper Bar:40mm*5mm

® Recommended Length of Overlap between Shunt and Copper Bar:20mm
@ Do not use a flat washer between the copper bar and the shunt

@ Keep the surface of shunt and copper bar clean and free of scratches

Figure 8-2. CB1000F8436A Copper Bar Connection Diagram
8.3 Connector

Connector Manufacturer Pin Count Part #
Male Connector"’ Molex 4 5600200420
Recommended Female Connector””’ Molex 4 5601230400

Figure 8-3. Male Connector

Figure 8-4.Female Connector (Wire end reference)

[1] For moreinformation about male connector, please refer to Molex datasheet:https://www.molex.com/pdm_docs/sd/5600200420_sd.pdf
[2]For more information about female connector, please refer to Molex datasheet :https://www.molex.com/pdm_docs/sd/5601230400_sd.pdf

192/

Copyright @ Shenzhen C&B ElectronicsCo., Ltd



CB1000F8436A

REI R
CB_AMC_UM - MAY 2023

8.4 Connector Definition

PinNo. Description
Pin4 vVCC
Pin3 CAN_L
Pin2 CAN_H
Pinl GND

HEN
[ 1T
[ 1T
[ 1T

S P
i

| &
: &

= -~
=
=S
0 -

Figure 8-5. Male Connector Molex5600200420
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9. Typical Applications

CB1000F8436A"is used for accurate current measurement in key system. It is recommended that the current sensor connects
to the circuit of positive or negative electrode of high-voltage end™, as shown in Figure 9-1 and Figure 9-2, to sample the
current in the main circuit. The high and low voltage ends are galvanic isolated inside the sensor. It is recommended that the
low voltage end connects to the battery management system, as shown in Figure 9-3, for real-time and accurate reporting of
currentdatain key system.

NECIE +1
&

@
$ Battery

Pack L
o Iu”

T {

Battery $ @
Pack ®
Figure9-1. Recommended Use of Figure9-2. Recommended Use of
Positive Electrode of High-Voltage End Negative Electrode of High-Voltage End
|+
=
& L T
BMS
Ip!

Figure 9-3. Recommended Use of
Low-Voltage End

[1]The"+" onthe CB1000F8436A currentsensor housing is the direction of current entry, thatis, the positive currentdirection.
[2]The highvoltage electrodeisinstalled asshowninthefigure. The operating conditionindicated by the sensoroutputvalueis:
When the sensoroutputs positivevalue, the battery packis discharging;
When the sensoroutputs negative value, the battery packis charging.
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10. Storage & Packaging

10.1Storage

@ Recommended storage at room temperature.
® The storage environment shall be clean, tidy, dry and free of harmful gases, and the packaging case shall be protected from direct sunlight.
@ Anti-static bracelet or anti-static gloves shall be worn during installation, storage and handling.

10.2 Packaging

10.2.1 GeneralInformation

Packaging Element Specifications
SNPM 150
Container Name Carton
ContainerSize 480%410%282 mm
UnitWeight of Finished Product 126*5 g

[1] SNP, Standard Number of Package

10.2.2 Auxiliary Materials Information

No. Materials Size L*W *H(mm) Quantity
1 50-Grid EPE Tray 468*398*86 3
2 EPE Tray Cover 460*390*10 1
3 Anti-Static PE Bag 200*150 150
4 Anti-Static PE Accordion Bag 900*510 1

%,
)
& e

Figure 10-1. Carton Diagram Figure 10-2. Structure Diagram of EPE
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11. Part NumberiInformation

Series

CB 1000 F 8436 A 0 K S NN

CB:C&BCurrentSensor

Rated Current

350:350A
600:600A
1000:1000A

Tolerance

ShuntSize

6918:69mm X18mm
8518:85mm X18mm
8436:84mm X36mm
8536:85mm X36mm

Application Grade

A:CAN Automotive
I: CAN Industrial
T: 485 Industrial

Type

0:Standard, Thickness 4mm
1:Standard, Thickness3mm
2: Customized

Special Byte

Standard
K:25uQ
S:50uQ
P:100unQ
J:150pQ

Customized
Custom Byte, 0~9,A~Z

Special Byte

Standard
S:CAN Terminal Resistor
N:No CAN Terminal Resistor

Customized
Custom Byte,0~9,A~Z

Code

NN : 00~99 or Blank

For more performance options and other relevant information, please refer to the official website: https://en.resistor.today/
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PCBS6918B100P2AC00, Automotive
Operation Temperature -40°C~+125°C
Shunt Based Current Sensing Module

1. Characteristics 3. Introduction

+ Continuous Operating Range: -350A~+350A

PCBS6918B100P2AC00 is an automotive current sensing module

. Connector: Horizontal 4 PIN used to assist in measuring bidirectional DC current. It has high

+ High Accuracy Current Measurement

« Real-Time Temperature Measurement

+ Applicable to High Pulse Current

« Low TCR, Low Inductance, Low Thermal EMF
+ Excellent Long-Term Stability

long-term stability and anti-interference ability.

accuracy, low TCR, low inductance, low thermal EMF, and excellent

This module is designed based on a low-TCR shunt, which is welded
with PCBA and can be installed on the circuit through bolts. It is used

to collect bus currentand shunttemperature, and send the measured

+ Operating Temperature Range:-40°C~125°C

be customized according to the specific technical requirements.

2. Applications

* BMS Current Measurement
+ BDU/PDU Current Measurement

Module Information

signal to the signal processing side of the user defined module. It can

Shunt Size Hole Diameter Connector
69mmXx18mm 7mm 5023520400
l E&B | p‘% =08 Thisdatasheetprovides PCBS6918B100P2AC00 module reliability dataand design suggestions. Forthe latest
EuREK AF BT (=] informationofthe datasheetand more RESIproducts, pleasevisitwww.resistor.today. Beforeactualdesign, please

refertothelatestversion of PCBS6918B100P2AC00 module datasheet.
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4, Revision

Date Note Revised Content
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2023.09.21 Revise the derating curve A2
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5. Specifications

5.1 Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min. Typical Max. Unit
Current Measurement Range +1000A 5 S
Operating Temperature -40 125 °C
Storage Temperature -40 125 °C
Humidity 95 %RH
[1] When operating temperature>120°C, derating power is needed. The specific derating range refers to the figure below.
120
__ 100
i\o, 80
% 60 \\
T
E \
E)60 -40 -20 0 20 100 120 140 160
Terminal Temperature (°C)
5.2 General Parameters
Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)
Parameter Condition Min. Typical Max. Unit
Shunt
Resistance 100 uQ
Tolerance *5 %
TCR -40°C~+125°C +100 ppm/°C
Continuous Operating Current +350 A
Thermal EMF 3 uv/eC
Inductance 5 nH
Operating Temperature Range -55~+175 °C
NTC
Resistance 10 kQ
Tolerance *1 %
TCR 25/85°C 3434 K
Operating Temperature Range -40~+150 °C
Capacitor
Capacitance 0.1 uF
Tolerance +10 %
Rated Voltage 50 v
Operating Temperature Range -55~+125 °C
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6. Test Standards

Test No. | Test Standards | Test Items

General inspection

1 / Appearance

2 / Dimension

3 / Weight

4 / Flatness of installation
Electrical loads

5 VW 80000-2021 5.4.20 E-18 Insulation resistance

6 VW 80000-2021 5.4.22 E-20 Dielectric strength

7 GB/T 6148-2005 Drift of temperature
Climatic loads

8 GB/T 2423.2-2008 High temperature aging

9 GBT 2423.1-2008 Low-temperature operation

10 VW 80000:2021 5.6.5 K-05 Thermal shock (component)

1 MIL(-ESB'I'/I;-2240223 i\jg;igzzloa Damp heat, constant

12 VW 80000:2021 5.8.3 L-03 Service life test - Temperature cycle durability testing

13 GB/T 10125-2021 Salt spray

Mechanical loads

14 VW 80000-2021 5.5.1 M-01 Free fall
15 VW 80000-2021 5.5.4 M-04 Vibration test
16 VW 80000-2021 5.5.5 M-05 Mechanical shock

Regulation Validation

17 RoHS Pb, Cd, Hg, Cr(V), PBBs, PBDEs

18 REACH CMR,PBT,vPVB...
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7. Current Data

7.1 Temperature Compensation

PCBS6918B100P2AC00 applies temperature compensation to weaken the impact of ambient temperature changes on the shuntresistance. A
fitting algorithm is used to compute a curve of the shunt resistance change with temperature, as shown in Figure 7-1.

1.01

1. 006

1.002

Rcomp

0.998

0.994

0.99
-40 -20 0 20 40 60 80 100 120
Ambient Temperature (°C)

Figure 7-1. R.,,, Temperature Characteristic Curve

Asshownin Figure 7-1, the compensation factor R.,,, temperature characteristic curve is:

Reour=A*T+B*T+C

Demonstration:

Reone : The drift of the shunt resistance relative to the change from initial temperature to present temperature, in ppm.
: Present Temperature of Shunt

: Coefficient of Quadratic Term T?

: Coefficient of Primary Term T

: Constant Term

O @ > -

Shuntresistance R, at present temperature t, through temperature compensation:

—_p * (1]
Rl_RD RCOMP

[1] R,istheinitial resistance of shuntatlab environment, usually at +25°C+2°C
[2] Figure 7-1is only forillustration of this product. Itis not the temperature characteristic curve for all products.

7.2 Current Data Acquisition

( Fetch ADCNTc | ADCnTc:ADC of NTC
’ ADCNTC co\rl:verts toT l T:NTC Temperature (°C)
’ Compu\t|/e Rcomp l Reoms: Reoup=A*T*+B*T+C
’ Comp\kte Rt l R=Ry*Reowe

\L 1=Vgon/Re

’ Acquire Current | l Vguunr: Voltage of Shunt
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8. Mechanical Structure

8.1Dimensions
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Figure 8.1 Structure Diagram
8.2 Laser QR Code
8.2.1 Code Size
No. Materials Size *'W(mm)
1 PCB Cover Size 6”6
2 Data Matrix Size 5*5

8.2.2 Data Matrix

The content of the QR code includes date, serial number, and the actual resistance value
(Take 100 uQ for example, measurementis to three decimal places: 100.000 pQ, output as R100000n, if itis 99.000uQ is R99000n)

Content Year Month Day Module ID R," Coefficient A Coefficient B Constant Term C
Rxxxxxxn
Format YYYY MM DD XXXXX or EXXXXXXXXXX EXXXXXXXXXX X XXXXXXXXX
Rxxxxxn’
2020 11 25 00001 R100123n -0.000000576 +0.000086780 +0.998188760
E R99123n
xample
If R=100n0Q 2020112500001R100123n-0.000000576+0.000086780+0.998188760
If R<100nQ 2020112500001R99123n-0.000000576+0.000086780+0.998188760"

[1]R,, theinitial resistance of shunt at lab environment, usually at 25°C£2°C, in nQ.
[2]1f R=Z100pnQ;, R, is expressed as RXXXXxxn.

IfR<100pQ, R, is expressed as Rxxxxxn.
[3]1fR=100uQ, the total number of charactersis 57

IfR<100uQ, the total number of charactersis 56

Copyright @ Shenzhen C&B Electronics Co., Ltd
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8.3 Connector

Manufacturer Pin Count Part # Structural Diagram

Molex 4 5023520400

[1] Recommended female connector: 5023510400.

8.4 Connector Definition

No. Pin No. Code Description Structural Diagram
1 Pin1 T1 Temperature Sensor Pin 1
2 Pin 2 S+ Current Signal Positive
3 Pin3 S- Current Signal Negative
4 Pin4 T2 Temperature Sensor Pin 2

[1] Refer to the recommended current direction in the PCB Structural Diagram.
[2] Recommend Pinl and Pin4 as twisted pair. Pin2 and Pin3 as twisted pair.

8.5 PCB Structural Diagram

SHUNT

P1

o

O )
Rs [
2
—C
Rt 3
- 100uF

o 4

L

BATTERY CATHODE
Figure 8-1. PCB Structural Diagram

[1] The direction of current is related to the installation position of the PCBS product in the BDU, and is not related to the PCBS itself.
[2] The positive and negative electrode of the PIN is determined by the direction of the current in the diagram.
[3] Generally, battery discharge is considered positive and charging is considered negative.

8.6 Copper Bar Connection

©® Recommended Bolts: M6

@ Recommended Torque: 8-10Nm

@ Recommended Width * Thickness of Copper Bar: 24mm*3mm

® Recommended Length of Overlap between
Shunt and Copper Bar: 20mm

@® Do not use a flat washer between the
copper bar and the shunt

@ Keep the surface of shunt and copper
bar clean and free of scratches

Figure 8-2. Diagram
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9.Storage & Packaging

9.1 Storage

® Recommended storage at room temperature.

® The storage environment shall be clean, tidy, dry and free of harmful gases.
The packaging case shall be protected from direct sunlight.

® Anti-static bracelet or gloves shall be worn during installation, storage and handling.

9.2 Packaging

9.2.1 General Information

Packaging Element Specifications
SNpPH 150
Container Carton
ContainerSize 509*342*240 mm

[1] SNP, Standard Number of Package

9.2.2 Auxiliary Materials Information

No. M aterials Size L*W *H(mm) Quantity Recycle
1 50-Grid EPE Tray 496*328*61 3 No
2 EPE Tray Cover 495*325*5 4 No
3 Anti-Static PE Bag 900*510 1 No

Figure 9-1. Carton Diagram Figure 9-2.Structure Diagram of EPE

Copyright @ Shenzhen C&B Electronics Co., Ltd
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PCBS8518A050P1SC00, Automotive
Operation Temperature -40°C~+125°C
Shunt Based Current Sensing Module

1. Characteristics 3. Introduction

- Continuous Operating Range: -350A~+350A PCBS8518A050P1SC00 is an automotive current sensing
module used to assistin measuring bidirectional DC current.
It has high accuracy, low TCR, low inductance, low thermal
EMF, and excellent long-term stability and anti-interference
ability.

+ Connector: Horizontal 4 PIN

+ High Accuracy Current Measurement
+ Real-Time Temperature Measurement
+ Applicable to High Pulse Current

* Low TCR, Low Inductance, Low Thermal EMF . . . o
This module is designed based on a low-TCR shunt, which is

welded with PCBA and can be installed on the circuit
through bolts. It is used to collect bus current and shunt
temperature, and send the measured signal to the signal

« Excellent Long-Term Stability
+ Operating Temperature Range:-40°C~125°C

processing side of the user defined module. It can be
2 Applications customized according to the specific technical
>
requirements.

* BMS Current Measurement

Module Information
- BDU/PDU Current Measurement

Shunt Size Hole Diameter Connector
85mmX18mm 8.3mm 5023520400

l E&B | p‘% =08 Thisdatasheetprovides PCBS8518A050P1SC00 module reliability dataand design suggestions. Forthe latest
(=] informationofthe datasheetand more RESIproducts, pleasevisitwww.resistor.today. Beforeactualdesign, please
refertothelatestversion of PCBS8518A050P1SC00 module datasheet.

EUREKANSOF
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4, Revision

Date Note Revised Content
2023.02 / A0
2023.04.10 Revise the copper barconnection diagram. Al
2023.09.20 Revise the derating curve A2
2023.12.05 Revise the layout of datasheet A3
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5. Specifications

5.1Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min.  Typical Max. Unit
Current Measurement Range +1000A 5 S
Operating Temperature -40 125 °C
Storage Temperature -40 125 °C
Humidity 95 %RH
[1] When operating temperature>120°C, derating power is needed. The specific derating range refers to the figure below.
120
~ 100
R
o 80
: \
2 60
: \
[a
< 40
g \
S 20
0
-60 0 20 120 140 160
Terminal Temperature (°C)
5.2 General Parameters
Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)
Parameter Condition Typical Max. Unit
Shunt
Resistance 50 uQ
Tolerance *5 %
TCR -40°C~+125°C +100 ppPm/°Q
Continuous Operating Current +350 A
Thermal EMF 3 pv/eC
Inductance 5 nH
Operating Temperature Range -55~+175 °C
NTC
Resistance 10 kQ
Tolerance +1 %
TCR 25/85°C 3435 K
Operating Temperature Range -50~+150 °C

Copyright @ Shenzhen C&B Electronics Co., Ltd

207/



PCBS8518A050P1SC00

CB_AMC_UM - DECEMBER 2023

REI &2

6. Test Standards

Test No. | Test Standards | Test Items
General inspection

1 / Appearance

2 / Dimension

3 / Weight

4 / Flatness of installation
Electrical loads

5 VW 80000-2021 5.4.20 E-18 Insulation resistance

6 VW 80000-2021 5.4.22 E-20 Dielectric strength

7 GB/T 6148-2005 Drift of temperature
Climatic loads

8 GB/T 2423.2-2008 High temperature aging

9 GBT 2423.1-2008 Low-temperature operation

10 VW 80000:20215.6.5 K-05 Thermal shock (component)

GB/T2423.50-2012

1 MIL-STD-202 Method 103 Damp heat, constant
12 VW 80000:20215.8.3 L-03 Service life test - Temperature cycle durability testing
13 GB/T 10125-2021 Salt spray
Mechanical loads
14 VW 80000-2021 5.5.1 M-01 Free fall
15 VW 80000-2021 5.5.4 M-04 Vibration test
16 VW 80000-2021 5.5.5 M-05 Mechanical shock
Regulation Validation
17 RoHS Pb, Cd, Hg, Cr(V), PBBs, PBDES
18 REACH CMR,PBT,vPVB...
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7. Current Data

7.1 Temperature Compensation

PCBS8518A050P1SCO00 appliestemperature compensation to weaken the impact of ambient temperature changes on the
shunt resistance. Afitting algorithm is used to compute a curve of the shunt resistance change with temperature, as shownin

Figure 7-1.

10000
7500

2500

-2500

Rcomp/ppm

-7500
-10000

50 -30 -10 10 30 50 70 90 10 130 150
Ambient Temperature/°C

Figure 7-1. R, Temperature Characteristic Curve

Asshownin Figure 7-1, the compensation factor R, temperature characteristic curveis:
Reoup=A*T?+B*T+C

Demonstration:
Rcowe : The drift of the shunt resistance relative to the change from initial temperature to present temperature, in ppm.

T : Present Temperature of Shunt
A : Coefficient of Quadratic Term T*
B : Coefficient of Primary Term T
C : Constant Term

Shuntresistance R, at present temperature t, through temperature compensation:
R=R,* (1+Rcomp/10°) ™"

[1] R,istheinitial resistance of shuntatlab environment, usually at +25°C+2°C
[2] Figure 7-1is only forillustration of this product. Itis not the temperature characteristic curve for all products.

7.2 Current Data Acquisition

( Fetch ADCntc | ADCNTC:ADC of NTC
[ ADCnTc convertsto T I T:NTC Temperature (°C)

J

[ Compute Rcomp

!

[ Compute Rt I

I Rcomp:Rcomp=A*T*+B*T+C

R=R,* (1+Rcomp/10°)

. ‘J' 1=VsHUNT/Rt
’ Acquire Current| I VsHunT:Voltage of Shunt

Copyright @ Shenzhen C&B Electronics Co., Ltd
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8. Mechanical Structure

8.1 Dimensions

85+0.5
6040.2 0
4.1
2140.2 4.60
|
' NL2X04 b 4
_ L =
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—
) -
) 1110.4
=
-+l
[
E 1]
W
Figure 8.1 Structure Diagram
8.2 Laser QR Code
8.2.1 Code Size
No. Materials Size *'W(mm)
1 PCB Cover Size 6*6
2 Data Matrix Size 5*5
8.2.2 Data Matrix
Content Year Month Day Module ID R Coefficient A” | Coefficient B¥ | Constant Term C"*
Format YYYY MM DD XXXXX RXXX.XXXX X XXXXXXXX XXX XXXXX EXXXX XXX
. l 2023 02 13 00001 R051.4912 -0.45837105 +130.48848 -2975.730
xample
2023021300001R051.4912-0.45837105+130.48848-2975.730"

[1]R,, theinitial resistance of shunt at lab environment, usually at 25°C+2°C, rounded to 4 decimal places, in pQ.

[2]Coefficient A of Quadratic Term T?, rounded to 8 decimal places.

[3]Coefficient B of Primary Term T, rounded to 5 decimal places.

[4]Constant Term C, rounded to 3 decimal places.

[5]Thetotal number of charactersis52.
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8.3 Connector

Manufacturer Pin Count Part # Structural Diagram

Molex 4 5023520400

[1] #EFHERSL RS 15023510400 o

8.4 Connector Definition

No. Pin No. Code Description Structural Diagram
1 Pin1l T1 Temperature Sensor Pin 1
2 Pin 2 S+ Current Signal Positive
3 Pin 3 S- Current Signal Negative
4 Pin 4 T2 Temperature Sensor Pin 2

[1] Refer to the recommended current direction in the PCB Structural Diagram.
[2] Recommend Pinl and Pin4 as twisted pair. Pin2 and Pin3 as twisted pair.

8.5 PCB Structural Diagram

SHUNT
I+ + P1

g

o |L

BATTERY CATHODE Figure 8-1. PCB Structural Diagram

Rt

AWON—

[1] The direction of current is related to the installation position of the PCBS product in the BDU, and is not related to the PCBS itself.
[2] The positive and negative electrode of the PIN is determined by the direction of the current in the diagram.
[3] Generally, battery discharge is considered positive and charging is considered negative.

8.6 Copper Bar Connection

® Recommended Bolts: M8

@ Recommended Torque: 15-20Nm

@ Recommended Width * Thickness of Copper Bar: 24mm*3mm

® Recommended Length of Overlap between

Shunt and Copper Bar: 20mm
@ Do not use a flat washer between the

copper bar and the shunt
® Keep the surface of shunt and copper

bar clean and free of scratches

Figure 8-2. Shunt Connection Diagram
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9.Storage & Packaging

9.1 Storage

® Recommended storage at room temperature.

@ The storage environment shall be clean, tidy, dry and free of harmful gases.

The packaging case shall be protected from direct sunlight.
® Anti-static bracelet or gloves shall be worn during installation, storage and handling.
9.2 Packaging

9.2.1 General Information

Packaging Element Specifications
SNP™ 150
Container Carton
Container Size 509%342*240 mm

[1] SNP, Standard Number of Package

9.2.2 Auxiliary Materials Information

No. Materials Size L*'W*H(mm) Quantity Recycle
1 50-Grid EPE Tray 496*328*61 3 No
2 EPE Tray Cover 495*325%5 4 No
3 Anti-Static PE Bag 900*510 1 No

Figure 9-1. Carton Diagram Figure 9-2.Structure Diagram of EPE
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PCBS8436P025T2AC00, Automotive
Operation Temperature -40°C~+125°C
Shunt Based Current Sensing Module

1. Characteristics 3. Introduction

- Continuous Operating Range: -1000A~+1000A PCBS8436P025T2AC00 is an automotive current sensing
module used to assist in measuring bidirectional DC current.
It has high accuracy, low TCR, low inductance, low thermal
EMF, and excellent long-term stability and anti-interference
ability.

+ Connector: Horizontal 9 PIN

+ High Accuracy Current Measurement
+ Real-Time Temperature Measurement
+ Applicable to High Pulse Current

* Low TCR, Low Inductance, Low Thermal EMF . . . o
This module is designed based on a low-TCR shunt, which is

welded with PCBA and can be installed on the circuit
through bolts. It is used to collect bus current and shunt
temperature, and send the measured signal to the signal

processing side of the user defined module. It can be
customized according to the specific technical

requirements.

+ Excellent Long-Term Stability
+ Operating Temperature Range:-40°C~125°C

+ BMS Current Measurement

+ BDU/PDU Current Measurement Module Information

Shunt Size Hole Diameter Connector

84mm>36mm 8.3mm 5023520900

l E&B | p‘% =08 Thisdatasheet provides PCBS8436P025T2AC00 module reliability dataand design suggestions. Forthe latest
(=] informationofthe datasheetand more RESIproducts, pleasevisitwww.resistor.today. Beforeactualdesign, please
refertothelatestversion of PCBS8436P025T2AC00 module datasheet.

EUREKANSOF
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4, Revision

Date Note Revised Content
2022.10.28 / AO
2023.05.09 The upper limit of operating temperature changed from +105°C to +125°C. Al

Derating curveis added;
2023.11.01 Complement connector definitions A2
2023.11.13 Revise parameters A3
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5. Specifications

5.1Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min. Typical Max. Unit
Current Measurement Range +3000A 5 S
Operating Temperature -40 125 °C
Storage Temperature -40 125 °C
Humidity 95 %RH
[1] When operating temperature>120°C, derating power is needed. The specific derating range refers to the figure below.
120
~ 100
‘i 80
- \
g \
B 40 \
S 20
%o -20 0 20 40 100 120 140 160
Terminal Temperature (°C)
5.2 General Parameters
Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)
Parameter Condition Min. Typical Max. Unit
Shunt(Component)
Resistance 25 uQ
Tolerance *5 %
TCR -40°C~+125°C +100 ppm/°C
Continuous Operating Current £1000 A
Thermal EMF 3 pv/eC
Inductance 5 nH
Operating Temperature Range -55~+175 °C
NTC (Component)
Resistance 10 kQ
Tolerance +1 %
TCR 25/85°C 3435 K
Operating Temperature Range -50~+150 °C
PCBS (Assembly)
Initial Resistance Tolerance Scan the QR C.ij? on the produc['f]to +0.2 %
obtain the initial resistance R,

[1] R,istheinitialresistance of shuntatlab environment, usually at +25°C+2°C

Copyright @ Shenzhen C&B Electronics Co., Ltd
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6. Test Standards

Test No. | Test Standards | Test Items
General inspection

1 / Appearance

2 / Dimension

3 / Weight

4 / Flatness of installation
Electrical loads

5 VW 80000-2021 5.4.20 E-18 Insulation resistance

6 VW 80000-2021 5.4.22 E-20 Dielectric strength

7 GB/T 6148-2005 Drift of temperature
Climatic loads

8 GB/T 2423.2-2008 High temperature aging

9 GBT 2423.1-2008 Low-temperature operation

10 VW 80000:20215.6.5 K-05 Thermal shock (component)

11 GB/T2423.50-2012 Damp heat, constant

MIL-STD-202 Method 103

12 VW 80000:20215.8.3 L-03 Service life test - Temperature cycle durability testing

13 GB/T 10125-2021 Salt spray
Mechanical loads

14 VW 80000-2021 5.5.1 M-01 Free fall

15 VW 80000-2021 5.5.4 M-04 Vibration test

16 VW 80000-2021 5.5.5 M-05 Mechanical shock

Regulation Validation

17 RoHS

Pb, Cd, Hg, Cr(V), PBBs, PBDEs

18 REACH

CMR,PBT,vPVB...
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7. Current Data

7.1 Temperature Compensation

PCBS8436P025T2AC00 applies temperature compensation to weaken theimpact of ambienttemperature changesonthe

shuntresistance. Afitting algorithm is used to compute a curve of the shunt resistance change with temperature, as shown in
Figure 7-1.

1.01

1. 006

1.002

Rcomp

0.998

0.994

0.99
-40 -20 0 20 40 60 80 100 120
Ambient Temperature (°C)

Figure 7-1. R, Temperature Characteristic Curve

Asshownin Figure 7-1, the compensation factor R, temperature characteristic curveis:
Reous=A*T?+B*T+C

Demonstration:
Rcowe : The drift of the shunt resistance relative to the change from initial temperature to present temperature, in ppm.
: Present Temperature of Shunt
: Coefficient of Quadratic Term T?
. Coefficient of Primary Term T
: Constant Term

O w > -

Shuntresistance R, at present temperature t, through temperature compensation:
R=R"Reowe'”’

[1] R,istheinitial resistance of shuntatlab environment, usually at +25°C+2°C
[2] Figure 7-1is only forillustration of this product. Itis not the temperature characteristic curve for all products.

7.2 Current Data Acquisition

( Fetch ADCnTc ] ADCNTC:ADC of NTC
[ ADCwrc co\rJ:verts toT | T:NTC Temperature (°C)
[ Compu\tLe Rcomp l Rcomp:Rcomp=A*T*+B*T+C
’ Com;;|/ute Rt l R.=R,*Rcomp

\l’ I=VsHUNT/Rt

’ Acquire Current| l

VsHunT:Voltage of Shunt

Copyright @ Shenzhen C&B Electronics Co., Ltd
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8. Mechanical Structure

8.1 Dimensions

84+0.5
64+0.2
37,640, 2 .1
2540, 2 AL
|
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; o F
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$X0.1

410.2

Figure 8.1 Structure Diagram
8.2 Laser QR Code
8.2.1 Code Size

No. Materials Size L*W(mm)
1 PCB Cover Size 7
2 Data Matrix Size 5*5

8.2.2 Data Matrix
The content of the QR codeincludes date, serial number, and the actual resistance value
(Take 100 uQ forexample, measurementis to three decimal places: 100.000 uQ, output as R100000n, if itis 99.000 uQ is R99000n)

Content Year Month Day Module ID R, Coefficient A | Coefficient B Constant Term C
Rxxxxxxn
Format YYYY MM DD XXXXX or = XXX | 22 X XXXXOOKKX X XXXXXXXXX
Rxxxxxn™!
2020 11 25 00001 R100123n 1 4 500000576 | +0.000086780 |  +0.998188760
Example R99123n
If R=100nQ 2020112500001R100123n-0.000000576+0.000086780+0.998188760
If R<100nQ 2020112500001R99123n-0.000000576+0.000086780+0.998188760"

[1]R,, theinitial resistance of shunt at lab environment, usually at 25°C+2°C, in nQ.
[2]If R=100uQ, R, is expressed as Rxxxxxxn.

IfR<100uQ, R,is expressed as Rxxxxxn.
[3]IfR=100uQ, the total number of charactersis 57

IfR<100uQ, thetotal number of charactersis 56
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8.3 Connector

Manufacturer Pin Count Part # Structural Diagram

Molex 9 5023520900

[1] Recommended female connector: 5023510400.

8.4 Connector Definition

No. Pin No. Code Description Structural Diagram

1 Pin1 A+ Current Signal Group A Positive

2 Pin2 A- Current Signal Group A Negative

3 Pin3 B+ Current Signal Group B Positive !

4 Pin4 B- Current Signal Group B Negative

5 Pin 5 C+ Current Signal Group C Positive

6 Pin6 C- Current Signal Group C Negative

7 Pin7 GND Shunt Common Mode End

8 Pin 8 T1 Temperature Sensor Pin 1

9 Pin9 T2 Temperature Sensor Pin 2

[1] Refer to the recommended current direction in the PCB Structural Diagram.
[2] The recommended current sampling channel is Group C as the main channel and Group B & A as the auxiliary channel.
[3] Recommend Pinl and Pin2 as twisted pair. Pin3 and Pin4 as twisted pair. Pin5 and Pin6 as twisted pair. Pin8 and Pin9 as twisted pair.

8.5 PCB Structural Diagram

SHUNT
I+ + Pl

1

S

G = ;

| 4

5

6

o ] ' ;

NTCl1 9

BATTERY CATHODE
Figure 8-1. PCB Structural Diagram
[1] The direction of current is related to the installation position of the PCBS product in the BDU, and is not related to the PCBS itself.

[2] The positive and negative electrode of the PIN is determined by the direction of the current in the diagram.
[3] Generally, battery discharge is considered positive and charging is considered negative.

8.6 Copper Bar Connection

® Recommended Bolts: M8

@ Recommended Torque: 15-20Nm

® Recommended Width * Thickness of Copper Bar: 40mm*4mm

® Recommended Length of Overlap between
Shunt and Copper Bar: 20mm

® Do not use a flat washer between the
copper bar and the shunt

® Keep the surface of shunt and copper
bar clean and free of scratches Figure 8-2. 8436 Shunt Connection Diagram
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9.Storage & Packaging

9.1 Storage

® Recommended storage at room temperature.

e The storage environment shall be clean, tidy, dry and free of harmful gases.

The packaging case shall be protected from direct sunlight.
® Anti-static bracelet or gloves shall be worn during installation, storage and handling.
9.2 Packaging

9.2.1 General Information

Packaging Element Specifications
SNP™ 150
Container Carton
Container Size 509%342*240 mm

[1] SNP, Standard Number of Package

9.2.2 Auxiliary Materials Information

No. Materials Size L*'W*H(mm) Quantity Recycle
1 50-Grid EPE Tray 496*328*61 3 No
2 EPE Tray Cover 495*325*5 4 No
3 Anti-Static PE Bag 900*510 1 No

Figure 9-1. Carton Diagram Figure 9-2.Structure Diagram of EPE
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PCBS8536P050T1SN00, Automotive
Operation Temperature -40°C~+125°C
Shunt Based Current Sensing Module

1. Characteristics 3. Introduction

- Continuous Operating Range: -600A~+600A PCBS8536P050T1SNOO is an automotive current sensing
module used to assistin measuring bidirectional DC current.
It has high accuracy, low TCR, low inductance, low thermal
EMF, and excellent long-term stability and anti-interference
ability.

+ Connector: Horizontal 9 PIN

+ High Accuracy Current Measurement
+ Real-Time Temperature Measurement
+ Applicable to High Pulse Current

* Low TCR, Low Inductance, Low Thermal EMF . . . o
This module is designed based on a low-TCR shunt, which is

welded with PCBA and can be installed on the circuit
through bolts. It is used to collect bus current and shunt
temperature, and send the measured signal to the signal
processing side of the user defined module. It can be

2, Applications customized according to the specific technical

requirements.

« Excellent Long-Term Stability
+ Operating Temperature Range:-40°C~125°C

* BMS Current Measurement

+ BDU/PDU Current Measurement Module Information

Shunt Size Hole Diameter Connector

85mm>36mm 8.3mm 5023520900

l E&B | p‘% =08 Thisdatasheetprovides PCBS8536P050T1SN00 module reliability dataand design suggestions. Forthe latest
(=] informationofthe datasheetand more RESIproducts, pleasevisitwww.resistor.today. Beforeactualdesign, please
refertothelatestversion of PCBS8536P050T1SN00 module d atasheet.

EUREKANSOF
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4, Revision

Date Note Revised Content
2023.02 / AO
The upper limit of operating temperature changed from +105°C to +125°C.
2023.04.10 Derating curve is added; Al
Flatwasherisremovedin Copper Bar Connection Diagram.
2023.08.24 Revise the information of data matrix A2
2023.11.02 Revise the derating curve A3
2023.12.01 Revise the layout of datasheet A4
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5. Specifications

5.1Limit Parameters

Note: Product will affect its reliability and cause unexpected permanent damage if operating under limit parameters for long time.

Parameter Condition Min.  Typical Max. Unit
Current Measurement Range +3000A 10 S
Operating Temperature -40 125 °C
Storage Temperature -40 125 °C
Humidity 95 %RH
[1] When operating temperature>120°C, derating power is needed. The specific derating range refers to the figure below.
120
~ 100
R
o 80
: \
2 60
: \
[a
< 40
Z \
S 20
0
-60 0 20 120 140 160
Terminal Temperature (°C)
5.2 General Parameters
Test Conditions: Ambient Temperature 25°C (Unless Otherwise Noted)
Parameter Condition Typical Max. Unit
Shunt
Resistance 50 uQ
Tolerance +5 %
TCR -40°C~+125°C +100 ppPm/°Q
Continuous Operating Current +600 A
Thermal EMF 3 pv/eC
Inductance 5 nH
Operating Temperature Range -55~+175 °C
NTC
Resistance 10 kQ
Tolerance +1 %
TCR 25/85°C 3435 K
Operating Temperature Range -50~+150 °C

Copyright @ Shenzhen C&BElectronicsCo., Ltd
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6. Test Standards

Test No. | Test Standards | Test Items
General inspection

1 / Appearance

2 / Dimension

3 / Weight

4 / Flatness of installation
Electrical loads

5 VW 80000-2021 5.4.20 E-18 Insulation resistance

6 VW 80000-2021 5.4.22 E-20 Dielectric strength

7 GB/T 6148-2005 Drift of temperature
Climatic loads

8 GB/T 2423.2-2008 High temperature aging

9 GBT 2423.1-2008 Low-temperature operation

10 VW 80000:20215.6.5 K-05 Thermal shock (component)

GB/T2423.50-2012

1 MIL-STD-202 Method 103 Damp heat, constant
12 VW 80000:20215.8.3 L-03 Service life test - Temperature cycle durability testing
13 GB/T 10125-2021 Salt spray
Mechanical loads
14 VW 80000-2021 5.5.1 M-01 Free fall
15 VW 80000-2021 5.5.4 M-04 Vibration test
16 VW 80000-2021 5.5.5 M-05 Mechanical shock
Regulation Validation
17 RoHS Pb, Cd, Hg, Cr(V), PBBs, PBDES
18 REACH CMR,PBT,vPVB...

224/
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7. Current Data

7.1 Temperature Compensation

PCBS8536P050T1SN00 applies temperature compensation to weaken theimpact of ambienttemperature changeson the
shunt resistance. Afitting algorithm is used to compute a curve of the shunt resistance change with temperature, as shownin

Figure 7-1.

10000
7500

2500

-2500

Rcomp/ppm

-7500
-10000

50 -30 -10 10 30 50 70 90 10 130 150
Ambient Temperature/°C

Figure 7-1. R, Temperature Characteristic Curve

Asshownin Figure 7-1, the compensation factor R, temperature characteristic curveis:
Reoup=A*T?+B*T+C

Demonstration:
Rcowe : The drift of the shunt resistance relative to the change from initial temperature to present temperature, in ppm.

T : Present Temperature of Shunt
A : Coefficient of Quadratic Term T*
B : Coefficient of Primary Term T
C : Constant Term

Shuntresistance R, at present temperature t, through temperature compensation:
R:=R,* (1+Rcomp/10°) "

[1] R,istheinitial resistance of shuntatlab environment, usually at +25°C+2°C
[2] Figure 7-1is only forillustration of this product. Itis not the temperature characteristic curve for all products.

7.2 Current Data Acquisition

( Fetch ADCntc | ADCNTC:ADC of NTC
[ ADCnTc convertsto T I T:NTC Temperature (°C)

J

[ Compute Rcomp

!

[ Compute Rt I

I Rcomp:Rcomp=A*T*+B*T+C

R=R,* (1+Rcomp/10°)

. ‘J' 1=VsHUNT/Rt
’ Acquire Current| I VsHunT:Voltage of Shunt

Copyright @ Shenzhen C&BElectronicsCo., Ltd
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8. Mechanical Structure

8.1 Dimensions

8540.5
64£0.2
2540.2
12.5
; :I:
H s |
=) -~
\i‘- 8
=~
“'h =
5 = B
0Ny +
& =
& i I | I I
Figure 8.1 Structure Diagram
8.2 Laser QR Code
8.2.1 Code Size
No. Materials Size *'W(mm)
PCB Cover Size 10*10
1
Data Matrix Size 9*9
PCB Cover Size ™7
2
Data Matrix Size 6*6
8.2.2 Data Matrix
Code 1:
Content Year Month Day Module ID R Coefficient A” | Coefficient B*'| Constant Term C*
Format YYYY MM DD XXXXX RXXXXXXX | EXXXXXXXXX | XXX XXXXX 1 XXXX.XXX
. l 2023 02 13 00001 R051.4912 -0.45837105 +130.48848 -2975.730
xample
2023021300001R051.4912-0.45837105+130.48848-2975.730"

[1]R,, theinitial resistance of shuntatlab environment, usually at 25°C+2°C, rounded to 4 decimal places, in pQ.

[2]Coefficient Aof Quadratic Term T?, rounded to 8 decimal places.

]
]

[3]Coefficient B of Primary Term T, rounded to 5 decimal places.
]

[4]Constant Term C, rounded to 3 decimal places.

[5]Thetotal number of charactersis 52.

Code 2 :
Content Part Number PIN Hardware Version Date Serial Number
PCBS8536P050T1SNOO V2.0 B62 00001
Example
PCBS8536P050T1SN0O0V2.0B620001
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8.3 Connector

Manufacturer Pin Count Part # Structural Diagram

Molex 9 5023520900

8.4 Connector Definition

No. Pin No. Code Description Structural Diagram

1 Pinl TL1 Temperature Sensor Pin 1

2 Pin2 TL2 Temperature Sensor Pin 2

3 Pin3 SB+ Current Signal Group B Positive !

4 Pin4 SA+ Current Signal Group A Positive

5 Pin 5 SA- Current Signal Group A Negative

6 Pin 6 SB- Current Signal Group B Negative

7 Pin 7 GND Shunt Common Mode End

8 Pin8 TR1 Temperature Sensor Pin 1

9 Pin9 TR2 Temperature Sensor Pin 2

[1] Refer to the recommended current direction in the PCB Structural Diagram.
[2] The recommended current sampling channel is Group C as the main channel and Group B as the auxiliary channel.
[3] Recommend Pinl and Pin2 as twisted pair. Pin3 and Pin6 as twisted pair. Pin4 and Pin5 as twisted pair. Pin8 and Pin9 as twisted pair.

8.5 PCB Structural Diagram

NTCI
SHUNT Pl
I+ 1
O 2
3
4
5
O | .
8
9
BATTERY CATHODE
NTC2

Figure 8-1. PCB Structural Diagram

[1] The direction of current is related to the installation position of the PCBS product in the BDU, and is not related to the PCBS itself.
[2] The positive and negative electrode of the PIN is determined by the direction of the current in the diagram.
[3] Generally, battery discharge is considered positive and charging is considered negative.

8.6 Copper Bar Connection

® Recommended Bolts: M8

@ Recommended Torque: 15-20Nm

@ Recommended Width * Thickness of Copper Bar: 40mm*3mm

® Recommended Length of Overlap between

Shunt and Copper Bar: 20mm
@ Do not use a flat washer between the

copper bar and the shunt
o Keep the surface of shunt and copper

bar clean and free of scratches Figure 8-2. 8536 Shunt Connection Diagram

Copyright @ Shenzhen C&BElectronicsCo., Ltd
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9.Storage & Packaging

9.1 Storage

® Recommended storage at room temperature.

@ The storage environment shall be clean, tidy, dry and free of harmful gases.

The packaging case shall be protected from direct sunlight.
® Anti-static bracelet or gloves shall be worn during installation, storage and handling.
9.2 Packaging

9.2.1 General Information

Packaging Element Specifications
SNP™ 150
Container Carton
Container Size 509%342*240 mm

[1] SNP, Standard Number of Package

9.2.2 Auxiliary Materials Information

No. Materials Size L*'W*H(mm) Quantity Recycle
1 50-Grid EPE Tray 496*328*61 3 No
2 EPE Tray Cover 495*325%5 4 No
3 Anti-Static PE Bag 900*510 1 No

Figure 9-1. Carton Diagram Figure 9-2.Structure Diagram of EPE

Copyright @ Shenzhen C&BElectronicsCo., Ltd
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Disclaimer

All products, datasheets and data can be changed without prior notice.

C&B Electronics Shenzhen CO., LTD., its affiliates, distributors, employees, and any other person acting on its behalf (collectively referred to as "C&B
Electronics") shall not bear any legal responsibility for any errors, inaccuracies, orincompleteness of information related to the product disclosed

underthisagreementor other disclosures.

Product datasheet does not constitute an extension or revision of the purchase terms and conditions in C&B Electronics, including but not limited to

the warranties under this agreement.

Unless specified in the purchase terms and conditions, C&B Electronics makes no guarantees, representations or warranties.

To the maximum extent permitted by applicable laws, C&B Electronics hereby makes the following disclaimer:
(1) Allliabilities arising from the use of the product;
(2) Including but not limited to all liabilities arising from special, indirect orincidental damages;

(3) Allimplied warranties, including warranties of suitability for special purposes, noninfringement possibility, and marketability.

Theinformation provided in the datasheet and parameter tables may vary in different applications, and the performance of the product may change
over time. Therecommended applicationinstructions for the product are based on C&B Electronics' understanding and experience of typical
requirements. Customers are obligated to verify whether the productis suitable for a specificapplication based on the parameters provided in the
datasheet. Before officially installing or using the product, you should ensure that you have obtained the latest version of relevant information, which

can be obtained through the website: resistor.today.

Thesigning of thisagreement does not constitute an express, implied or other form of license related to all intellectual property rights of C&B

Electronic Products.

Unless explicitly stated, the products listed in this agreement are not applicable to lifesaving or life sustaining products. In the absence of a clear
indication, the customer shall bearall risks caused by unauthorized use of the above products and agree to fully compensate C&B Electronics for all
losses caused by such sales or use. For written product terms for such special applications, please contact authorized personnel from C&B Electronics

to obtain.

The names and markings on the listed products may be trademarks owned by others.
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Customer name

Stage of project

Key information

Application scenario

Rated current

Accuracy

Terminal resistor

Basic information

Peak current & and duration

Supply voltage

Galvanic isolation

Communication protocol

Current direction

Data frame

Data format

CAN speed

Current ID

Temperature ID

Output Rate of Current Message

Output Rate of Temperature Message

Wiring harness

Additional information

High voltage

Copper busbar Width X thickness(mm)

330/ C&B Electronics Shenzhen CO., LTD. | www.resistor.today | resi@cbeureka.com | Tel:0755-82899519



C&B Electronics Shenzhen CO., LTD

Address: Floor 18, North Block 2, Baoneng S&T Park, Longhua, Shenzhen, China
Phone: 0755-82899519
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