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1. Board Information

1.1 Board schematic

A T CSP  CSN
vin  c2 c7 Type ©
> —[ 1 [vin N sw @—»——\_QQQ,_I—L/\/\/\,J—«_L VBUS
- I ICG VIN SWL o 22uH s 10mohm Gatei cer | ca
P_DTpA—IE] DpA es114] co cc2—| Ce2
1 omA— 2 |oma cse[13]— CsP = e [ 'E:
CCl— 5 |car GJN_D csM12)—— CsN GND
cc2—glec2. = lcaed1ll— GateC =
— T7es cateA| 10— GateA - V;SE'A
CSNA VbusA § I—VbusA TL cs DmA | D-
z‘ateA DpA —| D+
AN I GND
10mohm
Component list
No. | Position Description Quantity
1 | RL,R2 SMD RES ORO1 /1% /1206 & &4 )5, AUifi 24 2
2 | C1 E.C. 100uF/35V,10*6,Aishi,1510JPET,RS105C 1
3 |C2 SMD CAP 120nF/50V 0805 1
4 | C3 SMD CAP 220nF/25V 0603 1
5 | C4,C8 SMD CAP 100nF/25V 0805 2
6 | C5 E.C. 220uF/25V,10%6, Aishi,1822JPET,RS105C 1
7 | C6 GEl) ,C7 SMD CAP 3.3nF/50V 0805 2
8 |C9 SMD CAP 680nF/25V 0603 1
9 |Q1,Q2 SMD NMOS, UT8205A, SOT-26 2
10 | L1 Inductor 22uH, #kfiE4H 044-125,12%6*4, ®0.7*20TS,18mohm | 1
11 | Ul OB2156, ETSSOP16 1
12 | PCB Carcharger2156 2127 1
Total 16
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1.2 PCB Gerber File
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1.3 Snapshot
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2. Converter Specification
2.1 Input Characteristics

Input voltage range 10V-32Vvdc
2.2 Output Characteristics
Output voltage & current 5V3.4A/ 9V2.22A/ 12V1.67A
Operating frequency 160KHz
2.3 Performance Function
Efficiency UP to 97%

Ripple & Noise <250mV (PCB END)

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
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3. Performance Evaluation

3.1 VIN UVLO
Test result Spec Remark
OFF 7.49V 7.2-7.8V pass
UVLO
ON 6.94V 6.8-7.2V pass
3.2 VIN OVP
Test result Spec Remark
oOVP OFF 32.3V 31.6-32.8V pass
ON 33V 32.8-34V pass
3.3 Efficiency
Burn in 2 min., PCB End’s Efficiency.
3.3.1 Vo=5V3.4A
USB A
VIN (V) 25% 50% 75% 100% AVG
12 95.61 94.84 93.51 91.65 93.9
24 93.08 93.28 91.85 90.38 92.15
TYPE C
VIN (V) 25% 50% 75% 100% AVG
12 95.87 94.93 93.49 91.73 94.01
24 93.09 93.25 92.16 90.59 92.27
100
0 e
% 80
)
& 70 —_—12v 1
£ — 24V
o 60 1
50
25% 50% 75% 100%
Qutput Power(%)
Figure 1. Efficiency @Buck CV mode VOA 5V/3.4A
100
0 %
£ a0
)
s 70 —i2v
= — 24y
o 60 1
50
25% 50% 75% 100%
Qutput Power(%)
Figure 2. Efficiency @Buck CV mode VOC 5V/3.4A
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3.3.2 Vo=9V2.2A

USB A
VIN (V) 25% 50% 75% 100% AVG
12 97.7 97.88 97.31 96.73 97.41
24 94.37 95.5 95.48 95.32 95.17
TYPE C
VIN (V) 25% 50% 75% 100% AVG
12 97.72 97.67 97.24 96.7 97.33
24 94.06 95.43 95.44 95.22 95.04
100
90
£ &0
3
g —_—12V
£ —24v
o 80 ]
50

25% 50% 75% 100%
Qutput Power(%)

Figure 3: Efficiency @Buck CV mode VOA 9V/2.2A

100
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Figure 4: Efficiency @Buck CV mode VOC 9V/2.2A

3.3.3 Vo=12V2A

USB A
VIN (V) 25% 50% 75% 100% AVG
12 98.62 98.42 98.11 97.75 98.23
24 95.68 96.19 96.59 96.48 96.24
TYPE C
VIN (V) 25% 50% 75% 100% AVG
12 98.43 98.52 98.17 97.66 98.2
24 95.51 96.29 96.6 96.5 96.23
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Figure 5: Efficiency @Buck CV mode VOA 12V/2A
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Figure 6: Efficiency @Buck CV mode VOC 12V/2A

3.4 Output Voltage& Current

VIN=12V/24V,Vo=5V

Figure7 :CV Figure8: CC
5.08 404
5.06 402
5.04 / 39: \\
>0z 3:96 N
g s // L \\\\
§ 4.98 —1 33@ \\ TV
4.96 / —2av 39 AN —2av
- / 3.88 N
386
4.92 ~ 3.34 ~
49 ‘ ‘ ‘ 3.82 . . ‘ ‘
0 1 2 4 32 37 42 47 52
Load(A) Vout(V)

©O0n-Bright Electronics

Confidential
OB_DOC DBM_215602



(15 On-Bright

Brgiiso our Le

Car Charger A+C Using OB2156

OB_DOC_DBM_215602

VIN=12V/24V,Vo=9V

Figure9 :CV Figurel0: CC
9.04 32
£ 3.15
9.02
e 1N
’ / 3.05 \

S 898 < 3

3 / 5 \

83806 —1 329 \ —12v

/ —2ay 2.9 —2av
8.94 \
285
8.92 58 \
8.9 ‘ ‘ | 275 ‘ ‘ ‘
0 1 2 4 55 6.5 7.5 8.5
Load(A) Vout(v)
VIN=12V/24VNVo=12V
Figurell :CV Figurel2: CC
121 33
12 3.25
___/\___-——' ~
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118 31 .
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) < 305 \\

116 g \

2 115 i g 3 N —1v
114 —24y 2-292 NG —2av
1.3 z.és N
112 28 N
111 T T T T T 1 2.75 . . . .

0 05 1 L5 2 25 3 7.4 8.4 9.4 10.4 11.4
Load(A) Vout(V)
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3.5 Ripple & noise
PCB END with 104 cap

USB A
Vin=12V
Ripple&noise (mv)
Vo 0 100%
5V3.4A 27 120
9V2.2A 32 96
12V2A 27 40
Vin=24V
Ripple&noise (mv)
Vo 0 100%
5V3.4A 48 171
9V2.2A 50 204
12V2A 42 213
TYPEC
Vin=12V
Ripple&noise (mv)
Vo 0 100%
5V3.4A 28 148
9V2.2A 30 85
12V2A 30 38
Vin=24V
Ripple&noise (mv)
Vo 0 100%
5V3.4A 48 161
9V2.2A 45 209
12V2A 42 221
USB A
Figurel3: 5V/3.4A, V=12V, full load Figureld: 5V/3.4A, V=24V, full load

* TELEDYNE LECROY
EvorywhoroyouooK

P1pkpk(C1) P2manC2) PEMaNCY Pomax(Ca) PSmax(C1)
120mv 1"y 10V 105 m) mv

v v v v

CH1: Vripple CH1: Vripple
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Figurel5: 9v/2.2A, V=12V, full load
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Measure P1okoh(Cl) P2maCY) PImanC3) PemanCl) Firra (En P&ma(C1)
value 96V 1y 10v 105 mv. ASmY
status v v v v

CH1: Vripple
Figure 17: 12V/2A, V=12V, full load
4‘ *IELEDVN(&CHUV

e e SRR S

Moasure P1okok(C1) P2mBCD) PIma(C3) PAmaCl) PEmax(C1) Pamn(C1)
value 0V v 10V m 0m 200V
status v v v v

CH1: Vripple
TYPEC

Figure 19: 5V/3.4A, V=12V, full load

Moasure P1okgk(C1) P2maC) PImaC3) PAmarCe) PEma(C1) P&min(C1)
teamv 1y BTV " v
v v v v

CH1: Vripple

Figure 21: 9v/2.2A, V=12V, full load
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Maasure P1pkgk(C1) P2maCT) PIman(C3) PAmanCl) PEmadC1) PEmA(C1)
valug Bsmv 1 BT my 105V smy 3
status v v v v v v

CH1: Vripple

Figure 16: 9V/2.2A, V=24V, full load
!ELE,.E,VN(E;E,L‘HM

\l\l»l\n. |

Moasure P1okok(Cl) P2maCY) PImaC3) PAmanCl) PAma(C1) P&ma(C1)
value 203mV 1y 10v 105V 105 mv -98 v
status v v v v v

CH1: Vripple
Figure 18: 12V/2 A, V=24V, full load
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CH1: Vripple

Figure 20: 5V/3.4A, V=24V, full load
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Figure 22: 9V/2.2A, V=24V, full load
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Figure 23: 12V/I2A, V=12V, full load Figure 24: 12V/2A, V=24V, full load
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CH1: Vripple CH1: Vripple
©O0n-Bright Electronics Confidential

OB_DOC_DBM_215602
-12-



. Car Charger A+C Using OB2156
‘I l]" Brum OB_DOC_DBM_215602

E.q.:‘lm rour L

3.6 Waveforms

3.6.1 VO=5V start/normal/output short/CC mode waveforms
Figure 25: 5V/3.4A, V=12V, Start no load Figure 26: 5V/3.4A, V=12V, Normal,no load

TELEDYNE LEDROVI
P gl |

i i
Measure Pmax(C1) P2mMax(C2) PIMax(C3) PAMAK(CH) P5--- FB---  Measure P1max(C1) P2mMax(C2) PIMax(C3) PaMaK(CH) P5--- Po---
value 516V 128V 178V 876 my value 518V 127V 174V 128 mv

CH1: Vour CH2: SW  CH3:BST CH1: Vour CH2: sw CH3 BST

Figure 27: 5V/3.4A, Vi\=12V,full load Figure 28: 5V/3.4A, Vix=12V, cc mode
I 1

>
=
=
§
=
<

\/\«’V“‘V" \I\\/\V\J "\“Y VY "\“W V w\vvw

i i
Measure £1max(C1) P2MaK(C2) PIMax(C3) PAMAACH) P5i-- FE---  Measure £1ma(C1) P2MaK(c2) PIMax(C3) PaMA(CH) PSi-- PE---
valug 551V 168V 228V 741 mv value 532V 181V EPIRNY 480v

v status v v * v

CH1: Vour CH2: SW  CH3:BST

q TELEDYNE LECROY

Evorywhooyoulook |

e S

o }

= |

Measure Pmax(C) P2 mmc PIMa(C3) Pamax(C4) P5i-- Ph--
value 996 m¥ 24V 561
status v ./ v v

5
X 1.0391405
X2= 1.038680s 1iX= 962.3342mHz

CH1: Vour CH2: SW  CH3:BST
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Figure 30: 5V/3.4A, V=24V, Start full load Figure 31: 5V/3.4A, Vix=24V, Normal,no load
1 TELEDYNE LEBRU\!I

Everywhereyoulook
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Measure Pl:max(C1) P2maxC2) PE‘mzx(Ci] P4 ma(Ca) PS--- PB--- Measure Plimax(C1) P2mayCa) P3‘m2x(c3] P4 ma(Ca) P5--- PB---

value 514V 26V 302V 111y value 537V 250V 297V §10my

& &
Measure £1maC1) P2MaK(C2) PIMax(C3) PaMACH) P5i-- - £1maC1) P2MaK(C2) PIMax(C3) PAMACH) PSi-- PE---
value 553V %61V 307V 476Y 548V %61V 307V 53V
status v v v v v v v v

-11.00 Vjay _44

CH1: Vour CH2: SW  CH3:BST CH1: Vour CH2: SW  CH3:BST

Figure 34: 5V/3.4A, VIN=24V,short
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Measure Plima(C1) P2max(C2) PImax(C3) Pamax(Cd) P5--- Ph---
value 107V 269V 3BV 588 MV

status v v v v

0

CH2: SW  CH3:BST

CH1: VOUT
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3.6.2 Vo=9V start/normal/output short/CC mode waveforms
Flgure 35: 9V/2.2A, VlN—12V Normal no load Figure 36: 9v/2.2A, Viy=12V, full load

> + -
Measure Pimax(C1) P2max(C2) PIMax(C3) PAMAK(CH) P5i--- PB---  Measure P1max(C1) P2max(C2) PIMax(C3) PamMaK(Ca) P5i--- P~
10V 128V v g1my 933V 135V 190V 274v

CH1: Vour CH2: SW  CH3:BST CH1: Vour CH2: SW  CH3:BST

Figure 37: 9v/2.2A, Vi\=12V, cc mode Figure 38: 9v/2.2A, V\\=12V, short
[ 55} 1

ﬂ? TELEDYNE LEERU
Evorywhoroyoulok

N

WWWANAN e |

Measuro P1max(C1) P2MaK(C2) PamaNCy) PamMaK(CH) u v g
value 914V 165V >201V 350V L 5 | 1 i
sis - - ' v Measure £1:max(C1) P2max(C2) PImax(C3) Pemax(Cd) PS:--- Pg---
valug 93V 163V 224V 586 my
v
CH1: Vour CH2: SW  CHS3:BST CH1: Vour CH2: SW  CH3:BST

0 =y 0 "y
Measure Primax(C1) P2MaK(C2) PIMax(C3) PaMAK(CH) P5--- FB---  Measure P1max(C1) P2mMaK(c3) PIMax(C3) PaMAK(CH) P5i--- P~
value 927V 264V 307V 284my value 936V 264V 307V 331y
status v v v v v v

CH1: Vour CH2: SW  CH3:BST CH1: Vour CH2:SW  CH3:BST
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Figure 41: 9V/2.2A, V=24V, cc mode Figure 42: 9V/2.2A, V=24V, short
] i
| TELEDYNE LECROY
Everywhoroyoulook™
[
[
[
£ | I
Measure P1imax(C1) P2mayC2) P3:max(C3) P4 max(Ca) P5--- P--- I
value 914V 261V 307V 45V 1 3 1 i | i R
ls . z v v P‘1 max(C1) P2max(C7) P3max(C3) P4max(C4) P5e-- PB---

85V 72y 350V 586 MY
v v v v

CH1: Vour CH2: SW  CH3:BST

3.6.3 Vo=12V start/normal/output short/CC mode waveforms
Figure 43: 12v/2A, V=12V, Normal no load Figure 44: 12V/2A, V=12V, full load

I | | T |
TELEDYNE LECROY \ 1 TELEDYNE LECROY
| 7 Everywherayoulook | | ! |1 7 Evorywheroyoulook
| | 1 |
| 3 | ! J i
| =54 | o e
! ! X
i e e ey et it S bk vt e (b Mt S vt seRan o i f T T
| 1 | | | B
! i | '-—ﬂ_’———\_—--'\..—&—-—\_—-}-ﬂ_—-w—\_—-—
R e e e % S s s e ! e
| | (3 I
| | ; i
! v | | ! B [
e o A e o T o Py O i i, ) | |3 Ia
! 3 [+ ! | [
et} i i [ i L i |
i i
Measure P1:max(C1) P2MaK(C2) P3:max(C3) PAmax(Ca) [ P6--- Measure P1:max(C1) P2max(C2) P3:max(C3) PAmax(Ca) [ P6---
value 1180V 121V 17.0v 124 mv value 1168V 131V 174V 243V
v v v
7.08800s 510285
5 X2= -985.2ns 1idX= 163.86 kHz
CH1: Vour CH2: SW  CH3:BST
Figure 45:12V/2A, V=12V, CC mode Figure 46: 12V/2A, Vin=12V,short
f T T
| it TELEDYNE LECROY | TELEDYNE LECROY
A verywharoyou!
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i 1
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~ | , s . , .
H I I
e o e i RS At al |
| | |
1 vo s
| | al
! .
| | ]
! | i
| | | Bst
! 3 + |
A ¥ 1 T T
Measure P1imax(C1) P2Max(C2) P3Max(C3) P&MAU(CA) PS:-- PB--- L2}
value 1151V 147V 204V 335V L i £ 1
0
status v v v v Measine PAmadCt) P2max(C2) P3max(C3) Pamax(C4) P--- Ph---
value 1.y 153V 228V 586 mv
status. v v v v
7. y 15 y »1.56 W
CH1: Vour CH2: SW  CH3:BST CH1: Vour CH2: SW  CH3:BST
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Figure 47: 12V/2A, V=24V, no load Figure 48: 12V/2A, V=24V, full load

PR 1A T

1
|

Measure Pl:max(C1) > P2maxC2) Pa:max(C3) - P4 ma(Ca) R PS--- PB--- Measure 7 Plimax(C1) > P2mayCa) Pamax(C3) P4 ma(Ca) ) P5--- PB---
value 1226V 261V 298V 219 mv value 1230V 261V 3nzv 338V
v v v v v v
CH1: Vour CH2: SW  CH3:BST CH1: Vour CH2: SW  CH3:BST
Figure 49: 12V/2A, V=24V, cc mode Figure 50: 12V/2A, V=24V, short
TELEDYNE LEERUV' : i TELEDYNE LECROY
ol M i Evorywheroyoulook
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]
] I " L H_ L L 1
] |
; {i : A" - 1 5 e i M « S s - = 1 s |
& N \ L R L | AW | | R
'!\/\/\/\f I/‘y\«‘\/\./\/‘\./\.,‘\/\/'\/'\/\ i
\/ \/| \ [ \/ \/ \/ \\/ \/ \// VRYRY/ \/ VARV -
vV \/ \/ VY VV YV YV VYV V.V ¥ 7
‘|_ _______________________________ |
il i
| ||
= | | -5
Measure P1:max(C1) ‘ P2mak(C2) P3:max(C3) Pomax(Ca) PS5~ P6--- k)
value 1214V 261V 305V 413v i
Measure P: max(C1) P2max(C7) P3max(C3) P4max(C4) P5--- PB---
value 1y 213V 34y 586 mv
v v
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3.7 Radiation EMI Test

3.7.1 EN55022 CLASS B @ full load report
The Power supply passed EN55032 Class B EMI requirement with more than 6dB margin @ VIN 12V

Vo 5V3.4A @ full load report

Level (dBuV/m) Date: 2021.07-07

509 EN55032 CLASS B
648

0 50 100 500 1000

200
Frequency (MH2)
site : Budix(Shanghai) Chamber3
Condition  : EN 55032 CLASS B VERTICAL
Project No. :
applicant
EUT : 02156
/N :
s/ :
Power Supply : SV 3.43

5 : 22'C 6osRE

Test Mode
Test Engineer: Avalon
Meno 127

Vo 9V2.2A @ full load report

Level (dBuVim) Date: 20210707

Level (dBuVim)

Date: 2021-07-07

700
600
509 EN55032 CLASS B
648
0.
304
204
104
0 50 100 200 500 1000
Frequency (MHz)
site : Rudix(Shanghai) Chamber3
Condition  : EN 55032 CLASS B HORIZONTAL
Project No.
Applicant
EUT B2156
u/N
s/N
Power Supply : SV 3.4A
ambient 2C 60%RE
Test Mode
Test Engineer: Avalen
Memo :12v

Level (dBuVim)

Date: 2021-07-07

70
60.0
509 EN55032CLASS B
698
0, |
30.0
20.0)
10.0
0 50 100 200 500 1000
Frequency (MHz)
site : Budix (Shanghai) Chamber3
Condition  : EN 55032 CLASS B VERTICAL
Project No.
Epplicant  :
EUT : 082156
u/m :
s/ :
Power Supply : 9V 2.2
1 22'C GowRE
Test Mode
Test Engineer: Avalon
Memo :12v

EN 55032 CLASS B
648

site
Condition  : EN 55032 CLASS B HORIZONTAL
Project No. :

Bpplicant

0 50 100 20 500 1000
Frequency (MH2)

: Budix(Shanghai) Chamber3

EUT : 02156

/N :

s/ :

Power Supply : SV 2.2A
Zmbient : 22'C 6osRE
Test Mode

Test Engineer: Avalon
Meno :12v
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Vo 12V2A @ full load report

Level (dBuvim) Date: 2021-07-07 Level dBuVim) Date: 2021.07.07
700) 700
604) 600)
509 € 55032 CLASS B 500 €1 55032 CLASS
608
40 ‘ —= 40 ‘
300 300)
209 200)
100 100
0 50 100 200 500 1000 0 50 100 200 500 1000
Frequency (MHz) Frequency (MHz)
site : Audix(Shanghai) Chamber3 sice : Budix (Shanghai) Chamberd
Condition  : EN 55032 CLASS B VERTICAL Conaiiti 55032 CLASS B HORIZONTAL
Project No. : Project
Applicant Zpplicant
EUT : opz156 EoT : osz156
w : /N :
s/ : s/ :
Power Supply ¢ 12V 24 Bower Supply : 12V 2a
Bnpient i 22'C cowma Embient i 22'C cowma
Test Mode :
Test Engineer: Avalen
Meno

Test Mode  : 12V/2A

Test Engineer: Ezreal
Hemo :

3.7.2 EN55022 CLASS B @ Full Load report
The Power supply passed EN55032 Class B EMI requirement with more than 6dB margin @ VIN 24V
Vo 5V3.4A @ full load report

Level (dBuV/m) vate: 20210707 Level (dBuVim) Date: 201-07-07
709 70,
60.0] 60.0
509 EN5503ZCLASS B 509 EN55032CLASS B
648 548
40. ‘ 40. ‘
30.0| 30.0
20.0| 20.0
100} 10.0
30 50 100 200 500 1000 0 50 100 200 500 1000
Frequency (M) Frequency (MHz)
: udix(Shanghal) Chamber3 site : Audix(Shanghai) Chamber3
: EN 55032 CLASS B VERTICAL Condition  : EN 55032 CLASS B HORIZONTAL
Project N
: applicant  :
: os2156 Ut : oB2156
: wx :
Pover Supply : SV 3.4A Power Supply : SV 3.4A
3 :22'C eowmm ambienc :22'C GosRE
Test Mode Test Mode  :
Test Engineer: Avalon Test Engineer: Avalon
Memo :2sv

3.8 Thermal Test

Test method: Input Voltage 12V/24V,Output power 5V/3.4A,Ambient temperature 35°C.
IC Temperature rise as follows:

Input Voltage (V) IC Temperature (‘C) Rise@ LOAD=5V/3.4A

12 63

24 77

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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