‘I; ““-Briuht Li-lon Battery Power Bank Using OB2112L

Brighten Your Life

Subject

Doc. No.: OB_DOC_DBM_2112100

Key features:

« Lowest possible component count.

« Multiple mode operation with charge,
discharge, path-through and sleep mode.

« Very low sleep mode power consumption.

. Efficiency measured >90% at buck charge
and boost discharge mode.

« Comprehensive protection including Battery
OVP/UVP/OTP/OCP, Output OVP/SCP, Input
OVP etc.

. Radiation EMI requirement with more than

6dB margin
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Li-lon Battery Power Bank Using OB2112L

1. Board Information
1.1.Board schematic
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1.2.Component list
No. | Position Description Quantity
1 R1 SMD RES ORO1 /1% /1206 &4 )i, Mim#EfE | 1
2 R2 SMD RES 0R02 /1% /1206 #4440, XHEE | 1
3 R3 SMD RES 0RO005 /1% /1206 &4 )5, W& | 1
4 R4 SMD RES 5.1K /5% /0603 1
5 R5,R8,R9,R10,R11,R12,R14,R15 | SMD RES 1M /5% /0603 8
6 R6 SMD RES 10K /5% /0603 1
7 R7,C10,NTC NC 3
8 R13 SMD RES 510R /1% /1206 1
9 R16 SMD RES 1.8K /5% /0603 1
10 R17 SMD RES 510R /1% /0603 1
11 R18,R19 SMD RES 2R /5% /0603 2
12 C1,C7,C8,C11,C15 SMD CAP 22uF /25V 0805 5
13 C2,C4 SMD CAP 2.2uF /25V 0603 2
14 C3,C5,C9,C12 SMD CAP 0.1uF /25V 0603 4
15 C6,C10 SMD CAP 0.1uF /25V 0805 2
16 C13,C14 SMD CAP 1nF /25V 0603 2
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17 Q3 SMD N-MOS 8205 / SOT23-6 1
18 L1 SMDO0603 inductor 2.2uH ,7*7*5,Isat 12A 1
19 Swi SMD %5 5% 1
20 Ul OB2112LVP / TSSOP-28 DC : 119e 1
21 CN1,CN2 SMD USB_HOST 2
22 CN3 SMD micro_USB 1
23 PCB OB2112LVP LCD 1733 1
Total 41
1.3.PCB Gerber File
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1.4.Snapshot
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2. Converter Specification

2.1.Input Characteristics

B Buck input voltage range 4.5-5. 5vdc

B Boost input voltage range 3.0-4.2Vdc (Vgar)
2.2.0utput Characteristics

B Buck output voltage & current 3.0-4.2V/2A

B Boost output voltage & current 5.0V/2.1A, 5V/1A

B Operating frequency 300KHz

2.3.Performance Function

B Standby Power < 50uA@4.2V battery voltage
B Efficiency >90%
B Ripple & Noise <100mV

2.4.Protection Function

B Input Over Voltage Protection Shut down with auto-restart
®m  Output OVP Shut down with auto-restart
B Battery OVP/ OTP/ OCP Shut down with auto-restart
B Output SCP / Battery UVP Shut down with Latch
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3. Performance Evaluation
3.1.Standby Power

Vear(V) Iin (UA) Spec Remark
3.0 27.4 Pass
3.3 29.7 Pass
3.6 321 <50uA Pass
3.9 335 Pass
4.2 34.8 Pass
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3 3.3 3.6 3.9
Vbat(Vdc)
Figure 1. Standby input current
3.2.Efficiency
Vear (Vdc) CC@ Vin=5V (%) Spec Remark
3.0 91.63 Pass
Buck CC 3.3 92.73 Pass
3.6 93.43 >90% Pass
3.9 94.43 Pass
4.2 94.95 Pass
100
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O\D
; 94 B /————_—_—
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S 91 T
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E 88 [------
85
3 3.3 3.6 3.9
Vbat(Vdc)
Figure 2. Efficiency @Buck CC mode
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Load (A) CV@ Vgar=3.2V (%) Spec Remark
0.5 92.28 Pass
Boost CV ) .
1.0 92.8 ~90% Pass
1.5 91.72 Pass
2.0 89.95 Pass
100 ‘
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Load(A)
Load (A) CV@ Vgar=4.2V (%) Spec Remark
0.5 95.39 Pass
Boost CV . .
1.0 95.68 ~90% Pass
15 94.76 Pass
2.0 93.69 Pass
100
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& 91 f--ooom
S
E 8 -
85
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Load(A)
Figure 3. Efficiency @Boost CV mode
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3.3.0utput Voltage& Current

Buck CV@ Vin=5V
lout
(A 0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8 2.0
\(/S/A)T 4.2047 | 4.2028 | 4.2015 | 4.2011 | 4.2001 | 4.1993 | 4.1986 | 4.1974 | 4.1989 | 4.2022 | 4.2072
Buck CC@ Vin=5V
Vear (V) 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.925
lout (A) 2.048 2.052 2.057 2.062 2.066 2.069 2.066 2.063
4.6
4.4
4.9 * * * * * * * * *
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Figure 4. |-V curve@ Buck mode
Boost CV@ Vgar=4.2V
Load (A) | OA 0.2A | 0.4A | 0.6A | 0.8A 1A 12A | 1.4A | 1.6A | 1.8A | 2.0A
Vout (V) | 5.014 | 5.001 | 4.990 | 4.978 | 4.966 | 4.954 | 4942 | 4930 | 4.918 | 4.906 | 4.896
6
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To(A)
Figure 5. Load regulation @Boost CV mode
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3.4.LCD screen port display current(3F 100mA+80mA)
( *£%7¥: R2,R3,R13,R17 A& E A 1%)
3.4.1 5VIA HHi O AREAZEE, WK 5V2.1A R DR E R AR K BRE

Load 5V2.1A
cvip | FERRSLR A | 8 A i
(mA) (mA)
0 100 80
0.2 100 80
0.4 100 80
0.6 100 80
0.8 110 80
1 100 70
1.2 110 70
14 100 80
1.6 100 60
1.8 110 80
2 90 70
2.2 90 60

3.4.2 5V2.1A Hlss 0w AR AR, W SVIA Hrdim DR SR A8 B HERE

Load 5V1A
5V2 1A FR%E SR S | B BRI B R
(mA) (mA)
0 120 100
0.2 130 100
0.4 130 90
0.6 120 90
0.8 120 90
1 120 90
1.2 120 80
1.4 110 80
1.6 100 80
1.8 110 70
2 110 90
2.2 130 70
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3.5.Boost BAT UVP (Figure 7)

UVP Test Result (V) Spec Remark

Vear 2.924 2.9V Pass

3.6.Boost Output Voltage OVP (Figure 8)

OVP Test Result (V) Spec Remark

Vout 5.6 5.5V Pass

3.7.Ripple & Noise (Figure 9&10 11&12)

Vgar (V) No load (mV) Full load (mV) Spec Remark
3.0 24 66 Pass
3.3 23 59 Pass
3.6 21 53 <100mV Pass
3.9 20 49 Pass
4.2 23 43 Pass

3.8.Waveforms

Figure 7: Boost mode, Vgar=4.2V JFUEF&AK, E ik UVP Figure 8: Boost mode, Vgar=4.2V, Vout HI#d 2Pk OVP

w TELEDYNE LECROY TELEDYNE LECROY
Every Ay ouioc. ey ey p——— g —— ——— . e ook Ly

CH1: sW CH2: Vgar  CHS3: Vour CH2: SW CH3: Voqt
VOUt=5V, & H#2A, Vear =2.924V M AL 11 T 1 AHLIHL FE 1 Nout 2fEp, A& OVP=5.5V
©0n-Bright Electronics Confidential

OB_DOC_DBM_2112L00
_10_




(15 On-Bright

Bnghten Your Life

Li-lon Battery Power Bank Using OB2112L

Figure 6: Boost mode, Vgar=3.0V, no-load

TELEDYNE LECROY
N Everywhoreyouioos”

Figure 7: Boost mode, Vear=3.0V, full load
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Figure 8: Boost mode, Vgar=4.2V, no-load
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Figure 9: Boost mode, Vgar=4.2V, full load
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Figure 10: Buck CC mode, Vin=5V, normal at full load
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Figure 11: Buck CV mode, Vin=5V, normal at light load
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Figure 12: Buck CV mode, Vin=5V, normal at full load Figure 13: Boost mode, Vgar=4.2V, normal at no-load
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Figure 14: Boost mode, Vgar=4.2V, normal at full load
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3.9 Radiation EMI Test

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

Charging TEST @ full load report
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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. Non of any part of document could be reproduced, modified
without prior written approval from On-Bright Electronics.
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