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OB21081CP for E-bike Buck Converter 

CH12V10A21081  

 

 
 

Subject 

OB21081CP Demo Board Manual 

Board Model: CH12V10A21081 2101 

 

Doc. No.: OB_DOC_DBM_A_2108100 

 

 

Key features: 

 Lowest component counts 

 Precise line /load regulation (<1%) 

 Adjustable OCP point 

 Comprehensive protection coverage: OCP/OVP /SCP/VIN OVP&UVP/OTP 

 Enable/disable function 

 Shutdown delay 

 

Revision History 

 

Revise Date Version Reason/Issue 

2021-02-02 00 First issue 
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1. Specification 

1.1.  Input Characteristics  

 DC input voltage range 25Vdc ~ 118Vdc(36V~96V battery pack) 

1.2.  Output Characteristics 

 Output Voltage 12.25V 

 Min. load current 0mA 

 Max. load current  10A 

1.3.  Performance Specifications 

 Efficiency >87% @ 50%/100% Load, normal line,25°C 

 

 

 Line Regulation 1% Max 

 Load Regulation 1% Max 

 Ripple & Noise 310 mV Max 

1.4.  Protection Features 

 Vin OVP/UVP Protection       Output shut down with automatic recovery 

 Short circuit Protection         Output shut down with latch 

 Over Current Protection        Output shut down with latch 

 Over Temperature Protection   Output shut down with automatic recovery 
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2. Information   

2.1.  Schematic 

 

2.2.  Bill of Material 

No. Position Description Quantity Remark 

1 R1 RES SMD 1206 10R 5% 1  

2 R2,R3,R4 RES SMD 1206 82R 5% 3  

3 R5,R6 RES SMD 1206 180K 5%  2  

4 R8,R10 RES SMD 1206 1.5K 5% 2  

5 R9 RES SMD 1206 10K 1%  1  

6 R11,R12 RES SMD 1206 10K 5% 2  

7 R13 RES SMD 1206 39K 1% 1  

8 C1 EC 100uF 160V 1  

9 C2 EC 47uF 50V  1  

10 C3 SMD 1206 4.7uF 50V   1  

11 C9 SMD 1206 1uF 50V 1  

12 C4 EC 1000uF 25V 1  

13 C6 SMD 1210 470nF 200V 1  

14 C7 SMD 1206 100nF 50V    1  

15 C8 SMD 1206 150PF1KV 1  

16 D1 SMA  ES1J 1A/600V 1  

17 D2 SMD 1206 LL4148 0.15A/100V 1  

18 Q1  MOSFET FDP2532 150V 79A,16mohM,TO-220 1  

19 Q2 DIODE MBR20150CT 150V 20A,TO-220 1  

20 U1 OB21081CP SO-8 1  

21 L1 Inductor EE30 30uH 1  

22 Z1 Zener, MMZJ 5.1,5.1V 500mW SOD-80C 1  

23 SW1 Pin header with pin jumper,2 pin,2.54mm 1  

24 heatsink For Q1,Q2 2  

25 PCB CH12V10A21081 2101 1  

 Total  31  
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2.3.  PCB Gerber File 

 
                 Top silkscreen                                 Bottom 

 
                                      Bottom silkscreen 

2.4.  Board Snapshot 
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2.5.  Inductor information 

2.5.1  Inductor Specification 

1) Bobbin: EE30 (6+6Pin)  

2) Core material: PC40 (TDK). 

3) L(5-4) = 30uH±5% (10KHz,1V,25℃) 

4) cut pin1,pin3,pin4,pin5,pin8,pin9,pin10,pin11 

2.5.2  Wingding data 

12

2

         

Winging Material Start Turns Finish 

N1 Φ0.1 *150  2UEW 12 11.5 2 
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3. Performance Evaluation 

3.1. Efficiency(@board end) 

Input voltage Load                        Efficiency Specification 

 4.16A 5A 8.33A 10A  

36Vdc 92.84% 92.58% 91.23% 91.09% 

>86% 60Vdc 91.48% 91.13% 90.27% 90.02% 

96Vdc 89.54% 89.43% 88.66% 87.99% 

 

Fig. 1  Efficiency vs. Percent of Rated Output Power 

3.2. Line Regulation & Load Regulation 

Input voltage No load Full load Specification 

25Vdc 12.25V 12.21V 

12V-12.5V 
60Vdc 12.25V 12.20V 

96Vdc 12.25V 12.20V 

118Vdc 12.25V 12.20V 
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3.3. Ripple & Noise 

Input voltage No load Full load Specification Remark 

25Vdc 106mV 133mv 

<600mV 

Fig. 2,3 

60Vdc 169mV 302mV  

96Vdc 169mV 299mV  

118Vdc 179mV 300mV Fig. 4,5 

Note: Ripple& noise was measured at load end with probe cap, and bandwidth was limited to 20MHZ.  

                                                           

  

Fig. 2 Measured ripple& noise @25Vdc, no load. Fig.3 Measured ripple& noise @25Vdc, full load. 

  

Fig.4 Measured ripple& noise @118Vdc, no load Fig.5 Measured ripple& noise @118Vdc, full load 

3.4. Dynamic Test 

A dynamic loading with low set at no load lasting for 50ms and high set at 10A load lasting for 50ms is 

added to output. The ramp is set at 0.25A/us at transient. Measurement was taken at board 

end(Same as R&N measurement)  

Input  
Output voltage 

Remark 
VMAX(V) VMIN(V) 

25Vdc 12.48 11.75 Fig.6 

60Vdc 12.48 12.01   

96Vdc 12.49 12.01   

118Vdc 12.50 12.01 Fig.7 
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Fig.6 Output voltage under Dynamic test @ 25Vdc 

 

Fig.7 Output voltage under Dynamic test @ 118Vdc 

3.5. Turn Off Delay 

The IC is enabled when SW is on,and disabled when off,the system will shutdown about 22 seconds 

later. 

Input No load Full load Remark 

25Vdc 21.9S 21.8S Fig.8 Fig.9 

118Vdc 21.9S 21.8S Fig.10 Fig.11 

  

Fig.8  Disable,VDS,Vena, Vo,Vcc @25Vdc, no load Fig.9  Disable,VDS,Vena, Vo,Vcc @25Vdc, full load 

  

Fig.10  Disable,VDS,Vena, Vo,Vcc @118Vdc, no load Fig.11  Disable,VDS,Vena, Vo,Vcc @118Vdc, full load 
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4. Protection 

4.1.  Short Curcuit Protection 

The system is protected during output short circuit condition and recovered 10 times and then 

latched.Latch released when IC reenabled or the input voltage drops to below Vin UVP. 

 
 

Fig.12  Output short, VDS, VAK @25Vdc Fig.13  Output short, VDS, VAK @118Vdc 

4.2.  Over Current Protection 

Input Voltage 25Vdc 48Vdc 72Vdc 96Vdc 

OCP 14.7A 14.8A 14.9A 16.1A 

4.3.  Input Over Voltage Protection 

  Test Result Specification Remark 

Vin OVP 
ON 127V 125V-133V PASS 

OFF 120V 117V-125V PASS 

4.4.  Input Under Voltage Protection 

  Test Result Specification Remark 

Vin UVP 
ON 14.2V 13V-15V PASS 

OFF 15.1V 14V-16V PASS 

4.5.  Over Temprature Protection 

  Test Result Specification Remark 

OTP 
ON 153℃ 140℃-160℃ PASS 

OFF 134℃ 125℃-145℃ PASS 
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5. Thermal Testing 
Aluminum shell size 80x52x38mm^3,ambient temperature 40℃,100W load 

 

Vin mosfet diode core coil Spec 

25VDC 69.1℃ 73.3℃ 81℃ 88.8℃ 

115℃ 

118Vdc 110℃ 107.8℃ 101℃ 109.5℃ 
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6. Other Waveforms 

6.1. VAK, VDS& VCC wave form @ no load / full load  

  
Fig.14  VAK, VDS& VCC waveform@25Vdc,no load Fig.15  VAK, VDS& VCC waveform @25Vdc, full load 

  

Fig.16  VAK, VDS& VCC waveform @118Vdc, no load Fig.17  VAK, VDS& VCC waveform @118Vdc,full load 

6.2. MOSFET VDS waveform @ start / normal / output short 

  
Fig.18  Start, VDS, VAK@25Vdc, full load Fig.19  Start, VDS, VAK @118Vdc, full load 
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  VDS_MAX ,-VAK_MAX@ Full load / Start / Output short 

Input VDS_MAX(V) -VAK_MAX(V) 

118Vdc @ No load 133 120 

118Vdc @ Full load 141 120 

118Vdc @ Start 140 121 

118Vdc @ Output short 143 119 

 

 

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. 

 


