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Figure 1. Block Diagram of Charging Circuit
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Figure 2. Setup of Reference Voltage
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Figure 3. Hysteresis Setup
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- Figure 4. Schematic of Charging Circuit
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Table 1. RESISTANCE VALUES FOR TESTS R
CCRFEERI 1L, Li-ion Xy T U ENIMHA YTV
Battery Type/ D290 mA, 180 mA, 300 MATHET S Z LIz
Charge Current Rret Rn Radj1 Radj2 FoTTFARSNELE, Table2l2 w7 U HE
Li-lon/90 mA 1.8kQ | 18kQ oo * ICE= X SN EREELS R LET, Table 31213,
Li-lon/180 mA 18kQ | 18kQ o o BIEEN ANy TV OFEEK T LIZEEO EREEL
. RLTWET,
Li-lon/300 mA 18kQ | 18kQ | 50Q | 50Q
o Table 3Cix, 90 MATHE N ONIMH/ Ny 7 U O F
NiMH/90 mA 14kQ | 18kQ oo * — R I ENTWET, ZTOTFT A FNFEI Ny T Y
NiMH/180 mA 1.4kQ | 18kQ oo o DR E N2 L/ L7=72D(Table 4% £ &),
NiMH/300 mA 1.4kQ | 18kQ | 50Q | 5.0Q T A NI ANy T ) BIEDSEIEBLIET DANCHK T

*Q5 is not used, no need for Ragj2

Table 2. VOLTAGES WHILE CHARGING
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www.technik.net Tl 31TV E T,

Comparator PNP Collector
Battery Type/ Output Voltage PNP Collector PNP Emitter — Emitter PNP Base Diode Forward
Charge Current V) Voltage (V) Voltage (V) Voltage (V) Voltage (V) Voltage (V)
Li-lon/90 mA 10.13 12.123 12.141 0.018 8.776 0.2914
Li-lon/180 mA 10.124 12.102 12.134 0.032 8.785 0.3109
Li-lon/300 mA 10.08 12.029 12.08 0.051 8.745 0.3247
NiMH/90 mA 10.155 12.132 12.151 0.019 8.782 0.2918
NiMH/180 mA 10.142 12.103 12.135 0.032 8.787 0.3107
NiMH/300 mA 10.109 12.045 120.94 0.049 8.746 0.3263
Table 3. VOLTAGES JUST AFTER CHARGING WAS TERMINATED
Comparator PNP Collector
Output Voltage PNP Collector PNP Emitter - Emitter Diode Forward
Battery Type/Charge Current V) Voltage (V) Voltage (V) Voltage (V) Voltage (V)
Li-lon/90 mA 0.223 1.381 12.167 10.786 -2.764
Li-lon/180 mA 0.223 1.3 12.165 10.865 -2.378
Li-lon/300 mA 0.223 1.383 12.16 10.777 -2.679
NiMH/180 mA 0.223 1.37 12.165 10.795 -3.025
NiMH/300 mA 0.223 1.35 12.16 10.81 -2.936

Table 4i213 /8w 7 U DIRET —Z nHE#E ST
F£7, TRTOT —ATHEFAIREIX
Li-ionNy 7 U O34, REEHRNIKE VI
TUVIREREL 2D LiEmfMT T nTEET,

J#I25°CT L7z,

Table 4. TEMPERATURES OF THE BATTERIES
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Battery Type/Charge Current

Start Battery
Temperature (°C)

Maximum Battery
Temperature (°C)

Change in Battery
Temperature (°C)

Li-lon/90 mA 25.0 26.0 1.0
Li-lon/180 mA 25.0 27.7 2.7
Li-lon/300 mA 25.0 28.4 3.4
NiMH/90 mA 25.0 30.0 5.0
NiMH/180 mA 25.0 27.9 2.9
NiMH/300 mA 25.0 28.1 3.1
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Figure 5. Charge Current vs. Time
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Figure 6. PD of PNP Transistor vs. Time
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Figure 7. PD of Diode vs. Time
CCROHEEN

CCRZMEHT 5 5 2 CIHEBIFIEFICEHER N
FA—=HTT, CCRIZINy T UNEBIMRTREIN
HI2DDORELERE T T /N ATT, ZOT 34 AN
M LA B & EFRITE Liz“&‘)i# CCRO){mJ”
FRAEMZ D721, BA— ROZE & 58Ik 0O K&y
FANELE SN TWET, CCROT Y — Ridk — F D
Y7 LT LS, ZoERICER S NVET,
BHEDOCCRENHIMERK CTHEHT 5 & &, i~ DCCR
DOIEEFE L. CCREWIN D MEBERIZ L » TR
SNAEBER T THEZ L EENRNTLLIEE N,
BEHFEEER TIIH D T A, Figure 8IZCCROHE

TR OB E R LET, LY RKREWVWEEER
1G5 T2 OICEBOCCREEM T 5354 C. CCRT
— X DIODHERLTNET,

1400 |

Li-lon 300mA

1200
v

1000

NiNVIH 300mA

800
Li-lon 30mA
% e |
500 =~ !

| NiMH90mA

PD of CCR (mW)

MIMH130mA

| Li-lon180mA

Time (min)

Figure 8. PD of CCR vs. Time
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Figure 9. Battery Voltage vs. Time
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APPENDIX | — BILL OF MATERIALS FOR CCR CHARGING CIRCUIT DEMO BOARD

AND9031/D

Qty Location on PCB Part No. Description Manufacturer
1 D1 NSR10F20NXT5G DSN2 Low VF Schottky Diode ON Semiconductor
1 Q3 NSS40200LT1G Low VCE(sat) PNP Transistor ON Semiconductor
1 Qg MMBT3904LT1G NPN Transistor ON Semiconductor
1 Q2 LM311DG Single Comparator ON Semiconductor
1 Q1 TL431BCDG Programmable Precision Reference ON Semiconductor
1 Q4, Qs NSI45090JDT4G 90-160 mA CCR ON Semiconductor
1 Q7 NSI45025AZT1G 25 mA CCR ON Semiconductor
2 R4, Rsg 1206 SMD Resistor, 1 kQ 1/4 W 1%
3 R1, R2, R3 0805 SMD Resistor, 1 k2 1/8 W 1%
1 Rg 0805 SMD Resistor, 5.6 kQ 1/8 W 1%
2 Radj1, Radj2 1210 SMD Resistor, 1/2 W 1%, value depends
on design
1 Rref 0805 SMD Resistor, 1/8 W 1%, value depends
on design
1 Rp 0805 SMD Resistor, 1/8 W 1%, value depends
on design
1 LED SMD 50 mA LED
15 Al TP’s Conn. Header
1 Vdc PJ-102A Conn Jack Power 2.1 mm PCB CUI Inc.
2 Vin-, Vpatt- 571-0100 Banana Conn Deltron
2 Vin+s Vpatt+ 571-0500 Banana Conn Deltron
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APPENDIX Il - PCB LAYOUT OF CCR CHARGING CIRCUIT DEMO BOARD
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Figure 11. Bottom Layer Copper
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