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Brighten Your Life

Subject

OB2150C Demo Board Manual Board Model: Car charger2150C 2132
Doc. No.: OB_DOC_DBM_2150C00

Key features:

o Supports QC2.0/QC3.0, AFC, FCP1.0 Fast
Charge protocols.

« Support Apple, Samsung, and BC1.2 protocols.

o Support 5V/3A, 9V/2A, 12V/1.5A.

« Upto 92% efficiency at Vour 5V 3A, Vi 12V.

Built-in Cable Compensation.
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Temperature Protection
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366605_Y5050-210806 « Radiation EMI requirement with more than

" 6dB margin
Revision History
Revise Date | Version Reason/Issue
2021-8-12 00 First issue
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1. Board Information

1.1 Board schematic
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Component list
No. | Position Description Quantity
1 R1 SMD RES 2kohm/25V 0805 1
2 D1 SMD LED 0805 1
3 C1 E.C., 100uF/35V,10*6,Aishi,1510JPET,RS105C 1
4 C2 SMD CAP 100nF/50V 0805 1
5 C3 SMD CAP 3.3nF/50V 0603 1
6 C4 SMD CAP 470nF/25V 0603 1
7 C5 E.C. 220uF/25V,10%6, Aishi,1822JPET,RS105C 1
8 C6 SMD CAP 100nF/25V 0805 1
9 L1 Inductor 22uH, #kkEER 044-125,12*6*4, ©0.7*20TS,18mohm | 1
10 | U1 OB2150C,ESOPS8 1
11 | PCB Carcharger2150C 2132 1
Total 11
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1.2 PCB Gerber File
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CarCharger2150C 2132

TOP

BOT

©0n-Bright Electronics Confidential
OB_DOC_DBM_2150C00



‘I; n“-BI‘iunt Car Charger Using OB2150C

Brighten Your Life

1.3 Snapshot
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2. Converter Specification
2.1 Input Characteristics

Input voltage range 8-30Vvdc
2.2 Output Characteristics
Output voltage & current 5V3A/ 9V2A/ 12V1.5A

Operating frequency 125KHz

2.3 Performance Function
Efficiency UP to 97%

Ripple & Noise <300mV

2.4 Protection Function

Vin UVLO Shut down with auto-restart
Vin OVP Shut down with auto-restart
Output OVP Shut down with auto-restart
OTP Shut down with auto-restart
OCP Shut down with auto-restart
Output SCP Shut down with auto-restart

©O0n-Bright Electronics

Confidential
OB_DOC _DBM_2150C00



(I3 On-Bright

Brighten Your Life

Car Charger Using OB2150C

3. Performance Evaluation

3.1 VINUVLO
Test result Spec Remark
OFF 7.4V 7.2-7.9V pass
UVLO
ON 6.9V 6.65-7.35V pass
3.2 VIN OVP
Test result Spec Remark
OVP OFF 28.56V 27.5-29.5V pass
ON 30.51V 29.5-31.5V pass
3.3 Efficiency
Burn in 2 min., PCB End’s Efficiency.
3.3.1 Vo=5V3A
VIN (V) 25% 50% 75% 100% AVG
12 94.19% 94.59% 94.05% 93.29% 94.03%
24 90.12% 92.17% 92.24% 91.76% 91.57%
100
90
g 80
ey
& 70 12V A
= ——24v
o 60 :
50
25% 50% 75% 100%
Output Power(%)
Figure 1. Efficiency @Buck CV mode 5V/3A
Confidential
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3.3.2 Vo=9V2A

VIN (V) 25% 50% 75% 100% AVG
12 95.02% 96.49% 96.73% 96.66% 96.23%
24 90.58% 93.25% 94.18% 94.4% 93.1%

100
90 =
£ 80
=
2
o 70 12V A
S — 24V
o 60 :
50
25% 50% 75% 100%
Output Power(%)
Figure 2: Efficiency @Buck CV mode 9V/2A
3.3.3 Vo=12V1.5A
VIN (V) 25% 50% 75% 100% AVG
12 94.96 96.74 97.7 97.75 96.79%
24 92.72 94.22 95 95.44 94.35%
100
90
£ 80
=
2
o 70 12V A
= ——2av
o 60 :
50
25% 50% 75% 100%
Output Power(%)
Figure 3: Efficiency @Buck CV mode 12V/1.5A
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3.4 Output Voltage& Current
VIN=12V/24VNo=5V
Figure5 :CV Figure6 : CC
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VIN=12V/24VNo=9V
Figure7 :CV Figure8: CC
9.15 35
9.1 /./: 33
/ 31
905 3
- / £29
g ./I/'/ ——12v 3 - ——12V
=24V ) -
“~ /
895 \/ 25 ‘:.
89 . , , , . 23 T T T T T 1
0 05 iy s 5 55 6 6.5 7 75 8 85 9
Load(A) Vout(V)
VIN=12V/24V,Vo=12V
Figure9 :CV Figurel0: CC
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3.5 Ripple & noise

PCB END with 104 cap

Vin=12V
Ripple&noise (mv)
Vo 0 100%
5V3A 22 133
9V2A 25 83
12V1.5A 17 27
Vin=24V
Ripple&noise (mv)
Vo 0 100%
5V3A 40 189
9V2A 35 223
12V1.5A 32 236
Vin 12V
Figurell: 5V/3A, V=12V, no-load Figurel2: 5V/3A, Vi\=12V, full load
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1 v v v v
Measure Pt nhr‘?:(l?“e P2 i P2 P4 PS: Pa
CH1: Vripple CH1: Vripple
Figurel3: 9V/2A, V=12V, no-load Figure 14: 9V/I2A, V=12V, full load
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Figure 15: 12V/1.5A, V=12V, no-load Figure 16: 12V/1.5A, V=12V, full load
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Figure 17: 5VI3A, V=24V, no-load Figure 18: 5V/I3A, V=24V, full load
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Measure PPOKCT) Pz F3 P4 L Pa P1min(C1) P2max(C1) PIMax(C2) PamIn(C2) P5pkpkIC1) PEMaN(C4)
value 100 my 332mv 498 mv 189 my Mmy
status v

v v v v v v

Xi= -125000us 249.999 ps
o= 124999 ps 1K= 400002 kHz

Figure 19: 9V/I2A, V=24V, no-load Figure 20: 9V/2A, V\n=24V, full load
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Measure P1min(C1) PZmax(C1) PImax(C2) Pa:min(C2) P5pkpk(C1) PEmax(C4)
value 1omv 13my 498 my 332my 23my 1my
& status. v v v v v v
Measure PIRKRKICT) P2--- [ Peee P5. - Pg--- T
value By

status

Xi= -125.000 48 249998 ps
Xa= 124999 ps 1¥= 400002 kHz

CH1: Vripple
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Figure 21: 12V/1.5A, V=24V, no-load Figure 22: 12V/1.5A, V=24V, full load
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3.6 Waveforms
3.6.1 VO=5V start/normal/output short/CC mode waveforms

Figure 23: 5V/3A, V\\=12V, Start full load Figure 24: 5V/3A, Vin=12V, Normal, no load
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[ i A J'm; Heasure PiminC)  Pama(C)  PIma(C)  Pema(C)  PSpCY  Poma(cy
i ; 1 lf i value 462V 515¢ 12.1: 166V 531 mv 109my
| ! 1 |
Measure P1:min(C1) P2:man(C1) PJ‘max(CZ) P4max(C3) P5.pkpk(C1) P& max(C4)
value -385mV 58V v av 81V sov

v v
X 25m0ms. o Ts2ms Ya= 1080005ms 1l 4000008H:

CH1: Vour CH2: SW  CH3: BST CH4: IL CH1: Vour CH2: SW  CH3: BST CH4: IL
Figure 25: 5V/3A, V=12V, full load Figure 26: 5V/3A, Vin=12V, cc mode
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Measure P1:min(C1) PZmax(C1) PIMANCZ) PAMaK(CI) P5pkpKICT) PGmMan(C4) Measure P1min(C1) PZmax(C1) PIMANCZ) PAMANCI) P5pkpkIC1) PGMan(C4)
value 416V 575V 130V 176V 148V 206V 996 my 434V
status v v v v v v v

X1= -25. 99995 e
W= 24999 us 1UeK= 20,0002 kHz

Xi= -266.000 ps 499999 s
X2= 233999 ps 1K= 2000004 kHz

CH1: Vour CH2: SW  CH3: BST CHA4: IL CH1: Vour CH2: SW  CH3: BST CHA4: IL

Figure 27: 5V/3A, VIN=12V,short
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Measuro P1pkokiC1) P2maxC2) PEmax(C3) PAoma(C4) PS5 fien(C2) P8.4ut(C2)
value 2.20v 181V 07V 192mY 2019k 17.92%
status v v v 5

CH1: Vour CH2: SW CH3:BST
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Figure 28: 5V/3A, V=24V, Start full load
T T

Figure 29: 5V/3A, V=24V, Normal, no load
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Measure P1min(C1) PZman(C1) PImax(C2) P4emax(C3) P5.pkpk(C1) P& max(C4) Measure P1:min(C1) PZmax(C1) PImax(C2) Paemax(C3) P5.pkpk(C1) PEman(C4)

value -385mv 58V 13V BV 49V value qav s4V v 996 mv S54myv

status v v v v status

50000 ms.
X2= 267818ms 1= 1931180 Hz

&= 517818ms

CH1: Vour

CH2: SW  CH3: BST CH4: IL

Figure 30: 5V/3A, Vin=24V, full load
I |

CH1: Vour

Figure 31: 5V/3A, Vin=24V, cc mode

CH2: SW  CH3: BST

v v v

Xi= -2500us &% 5000us
X2= 2500ps 1&%= 20000 kHz

CH4: IL
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56V 27V 339v 996 mv 39V 339v 12v 4V
v v v v v

i
50000us  AX=  49.9936 us
49996 ps 16¥= 20,0002 kiHz

CH4: IL

CH1: VOUT

CH2: SW  CH3: BST

Figure 32: 5V/3A, VIN=24V,short
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Measure PrpkokiCl) P2max(C2) PEmax(C3) PAma(CH) PS5 fien(C2) PB.4ut(C2)
value 115V 264V iy 192my 20221 2028%
status v v v v n 5.

CH1: Vout

CH2: SW  CH3: BST

CH2: SW  CH3: BST

i
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CH4: IL
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3.6.2 Vo=9V start/normal/output short/CC mode waveforms
Figure 34: 9V/2A, V=12V, full load

Figure 33: 9V/2A, V=12V, Normal no load
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Measure P1min(C1) P2max(C1) PImax(C2) P4emax(C3) P5.pkpk(C1) PEmax(C4)
value B3V 93V 130¥ 173y 996 mv T20my
v v

X1z -53200us &%
¥2= 46799ys 1= 100001 kz

99999 us

CH1: VOUT

CH2: SW  CH3: BST CH4: IL

Figure 35: 9V/2A, V.N—12V cc mode
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v

Af= -532000ps &%= 99.9936 us
Ka= 467996 ps 1K= 1000004 kHz

CH1: Vour CH2: SW  CH3: BST CH4: IL

Figure 37: 9V/I2A, V=24V, Normal no load
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Measure P1max(C1) P2:pkok(C1) PImin(C1) Pamax(C2) P5Treq(C2) PEmax(C4)
v 20v 83: \33;/ ‘3\06637»: 251V

CH1: VOUT

Figure 36: 9V/2A, V=12V, short

CH2: SW  CH3: BST

I
24,9995 ps
o= 124996 ps 1K= 40.0006 kHz

Xi= -125000ps &%

CH4: IL
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Measure P1pkpkiC1) P2max(C2) P3max(C3) Poman(ChH PS5 freaiC2) PB.dutnC2)
value 110V RERRS 204y my 4 KT 1845%
slatus v v v v

CH1: Vout

CH2: SW  CH3: BST

Figure 38: 9V/I2A, V=24V, full load
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Measure P1:min(C1) P2Zmax(C1) PImax(C2) Pemax(C3) P5pkpk(C1) PEmax(C4) Measure P1:min{C1) P2:maxqC1) P3max(C2) Pamaq(C3) P5:pkpk(C1) PBmax(C4)
4V a4V 254V 209V 996 mv 554 mv 84V LR A 260V 332v 13v v
v v v v

1 iE
Xi= -250000ms A= 4.93993ms
X2= 249993ms 1A= 2000004 Hz

CHI1:

CH2: SW  CH3:BST CH4: IL

VO uT

CH1: VOUT

CH2: SW

CH3:

BST

X1= -125000ps &% 248996 s
X2= 124996 s 1 40.0006 kHz

CH4: IL
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Figure 39: 9V/2A, V\y=24V, cc mode
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Measure P1min(C1) PZman(C1) PImax(C2) P4emax(C3) P5.pkpk(C1) P max(C4)
value T4V 86V 260V 332V 12v 394V
status. v v v v

. T
24,999 ps
¥2= 124996 ps 1AX= 40,0006 kHz

CH2: SW  CH3: BST CH4: IL

CH1: Vour

Figure 40: 9V/2A, V\\=24V, short
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Measure P1.pkpkiC1) P2mauC2) Paman(C3) Pama(Ca) P5freaiC2) PB.4u(C2)
velue 1oev 262 11y 1ezmy 38636k 2.
slatus v v v v E

CH2: SW  CH3: BST

CH1: Vour

3.6.3 Vo=12V start/normal/output short/CC mode waveforms

Figure 41: 12V/1.5A, V=12V, Normal no load
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Figure 42: 12V/1.5A, V=12V, full load
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Measure Plimax(C1) P2:pkok(C1) P3min(C1) Pamax(C2) P5max(C3) Pé-o Measure P1max(C1) P2pkok(C1) P3min(C1) PAmax(C2) PS.max(C3) Pge--
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v v v status v v v v

2 i
Xi= 1250004 24,9995 s
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Figure 43:12V/1.5A, V=12V, CC mode
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Figure 44: 12V/1.5A, Vin=12V,short
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Figure 45: 12V/1.5A, V=24V, no load Figure 46: 12V/1.5A, V=24V, full load
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Figure 47: 12v/1.5A, Vi\=24V, cc mode Figure 48: 12V/1.5A, Vin=24V, short
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3.7 Radiation EMI Test
EN55022 CLASS B @ full load report

The Power supply passed EN55022 Class B EMI requirement with more than 6dB margin @ VIN 12V
Vo 5V3A @ full load report

Level (dBuV/m) Date: 2021-08-11 an LEvel (dBuVim) Date: 2021-08-11
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Sroject Y- Froject No. :
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EUT 0B 2150C P :
u/ sv an EUT : 0B 2150C
s/ /N PV
Power Supply : DG 12V /0 :
Ambient 22'C  60%RH Power Supply : DC 12V
Test Mode Ambient : 22'C G0%RH
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Project No. : Project No.
Applicant  : Applicant |
EoT i 0B 2150C EUT : OB 2150C
M/ Poev 2n u/N : 8V 23
s/N H s/H N
Power Supply : DC 12 Power Supply : DC 12V
Ambient : 22'C 60%RH Ambient : 22'C 60%RH
Test Mode H Test Mode
Test Engineer: Avalon Test Engineer: Avalon
Memo : Memo :
Level (dBuV/m) Date: 2021-08-11 golLeve! (dBuVIm) Date: 20210811
0 EN 55032
40, 40
30 30 e
Pt ot
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Project No. imi?cc No.
Applicant H pplicant H
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S/N : s/n :
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Test Engineer: Avalon Test Engineer: Avalon
Memo : Memo :
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3.8 Thermal Test

Test method: Input Voltage 12V/24V,0Output power 5V/3A,Ambient temperature 34°C.
IC Temperature rise as follows:

Input Voltage (V) IC Temperature rise ('C) @ LOAD=5V/3A
12 44
24 57
Disclaimer

On-Bright Electronics reserves the right to make corrections, modifications, enhancements, improvements,
and other changes to its documents, products and services at any time and to discontinue any product or
service without notice. Customers should obtain the latest relevant information before placing orders and
should verify that such information is current and complete.

This document is under copy right protection. None of any part of document could be reproduced, modified
without prior written approval from On-Bright Electronics.
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