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FIGURE 3. Charge Controller System Schematic, Part1
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WTIE, SM72442 OF —H#—hR2 | [2C AZ % —R & SMBus
AH =R T DRF 2 A M B BTSN, ZoRE
1% SM72442 OFEFEVIV OB EE TR EELTOET,
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Check_Lead_Acid

- Sense battery voltage

- Return value of battery state

A

Main

Init() |
Setup h
registers

- Call proper functions
- Set Voltage Levels
- Enable/disable SM72442

Check_low_current

Check if current is very low

Get_i2c_data

A

Set_Vout_max

change the output voltage level
controlled by the SM72442

Setup 12C communication words to

] - Send request for data through 12C
- Recover and parse data in global variable

Send_i2c_command

Send the content of the communication
buffer on the 12C bus

A

FIGURE 20. Microcontroller Code Block Diagram
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ANERLUET,

Voltage
Voltage Limit

Current

/ Charge
Cut-Off

time

FIGURE 21. Li-ion Charge Profile

v

www.national.com/jpn/

12




R
Item Designator Description Manufacturer Part Number Qty
1 U7 Flash-Based, 8-Bit CMOS Microcontroller, 2K | Microchip Technology | PIC16F722-E/SS or 1
(x14-Bit words) Program Memory, 128 Bytes PIC16F722-1/SS
Data Memory, 25 I/O pins, 28-Pin SOIC,
Standard VDD Range, Extended Temperature
2 |C1,C2,C8, C4,C5,C6, Ceramic, X7R, 50V, 10% MuRata C3225X7R1H225k/2.50 | 32
C7, C8, C9, C10, C11,
C12, C13, C14, C16,
C20, C25, C27, C28,
C30, C36, C42, C44,
C45, C47, C48, C53,
C55, C57, C67, C70,
c72
3 C15, C17, C22, C26, Ceramic, X7R, 25V, 10% MuRata GRM188R71E104KA01 | 10
C32, C49, C50, C51, D
C52, C65
4 C18,C19 Ceramic, COG/NPO, 100V, 5% AVX 08051A471JAT2A 2
5 Cc21 Ceramic, X7R, 100V, 10% Taiyo Yuden HMK212B7104KG-T 1
6 C23, C33,C34, C38 Ceramic, X7R, 16V, 10% Taiyo Yuden EMK212B7225KG-T 4
7 C24 Ceramic, X7R, 50V, 10% MuRata GRM188R71H331KA01| 1
D
8 C29, C37, C39, C59 Ceramic, X7R, 100V, 20% AVX 06031C103MAT2A 4
9 C31, C35, C40 Ceramic, X7R, 16V, 10% Taiyo Yuden EMK212B7105KG-T 3
10 C46, C54 Ceramic, X7R, 16V, 10% AVX 0805YC474KAT2A 2
11 | C58, C60, C61, C62, Ceramic, COG/NPO, 100V, 5% TDK C1608C0G2A102J 6
C66, C69
12 C73 Ceramic, COG/NPO, 50V, 5% TDK C1608C0G1H151J 1
13 C88 CAP, CERM, 0.1uF, 25V, +/-5%, X7R, 0603 AVX 06033C104JAT2A 1
14 €100, C102 CAP, CERM, 1000pF, 100V, +/-10%, X8R, TDK C1608X8R2A102K 2
0603
15 ci101 CAP, CERM, 0.1uF, 16V, +/-5%, X7R, 0603 AVX 0603YC104JAT2A 1
16 | D2, D7, D9, D12, D13, Vr=100V, lo = 1A, Vi = 0.77V Diodes Inc. DFLS1100-7 7
D14, D15
17 D3, D4, D5, D6 Vr=30V, lo = 1A, Vi =047V ON Semiconductor MBR130T1G 4
18 D100, D101 Vr=30V, lo =0.2A, Vf = 0.65V Diodes Inc. BAT54-7-F 2
20 J1,J2,J3, J4 PC Quick-Fit 0.250 Tab Keystone 4908 4
21 J5 CONN RCPT 10POS .8MM DL GOLD SMD SAMTEC CLE-105-01-G-DV 1
22 J11, 412, J13, J14 200 mill pad with 165 mill hole NONE NONE 4
23 L4 Shielded Drum Core, 0.56A, 0.907 Ohm Coiltronics DR74-221-R 1
24 P1 Header, TH, 100mil, 1x2, Tin plated, 230 mil Samtec Inc. TSW-102-07-T-S 1
above insulator
25 Q1,Q2, Q3, Q4 40A, 53nC, rDS(on) @ 4.5V = 0.018 Ohm | International Rectifier IRF3205ZPBF 4
26 Q7,Q8, Q9 0.26A, 0.81nC, rDS(on) @ 4.5V =3 ON Semiconductor 2N7002ET1G 3
27 Q11 Transistor, NPN, 40V, 0.15A, SOT-23 Diodes Inc. MMBT4401-7-F 1
28 Q200 MOSFET, P-CH, -50V, -130A, SOT-323 Diodes Inc. BSS84W-7-F 1
29 R1, R10 1%, 2W Stackpole CSNL20.004 1% R 2
30 R2, R54 1%, 0.125W Vishay-Dale CRCWO0805178kFKEA | 2
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Item Designator Description Manufacturer Part Number Qty
31 |R3, R4, R22, R23, R30, 1%, 0.1W Vishay-Dale CRCWO06B0310kOFKEA | 21
R36, R42, R43, R45,
R72, R100, R101,
R102, R105, R106,
R111, R119, R120,
R121, R300, R400
32 R5 1%, 0.1W Vishay-Dale CRCWO0603124kFKEA 1
33 R6 1%, 0.125W Vishay-Dale CRCWO08051ROOFNEA | 1
34 R7, R13 1%, 0.25W Vishay-Dale CRCW120619k6FKEA | 2
35 R8, R12, R24, R34 1%, 0.1W Vishay-Dale CRCWO0603499RFKEA | 4
36 R9 1%, 0.1W Vishay-Dale CRCWO060312k4FKEA 1
37 R11, R14 1%, 1W Vishay-Dale CRCW121810ROFKEK [ 2
38 R15 1%, 0.1W Vishay-Dale CRCWO06034k22FKEA 1
39 R17 1%, 0.1W Panasonic ERJ-3RQFR33V 1
40 R18, R19 RES, 10 ohm, 5%, 0.125W, 0805 Vishay-Dale CRCWO080510R0OJNEA | 2
41 | R20, R29, R31, R47, | 1%, 0.1W, RES, 2.00k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO06032k00FKEA 5
R48
42 R21 1%, 0.1W Vishay-Dale CRCWO060349R9FKEA | 1
43 | R25, R35, R37, R44 5%, 0.1W Vishay-Dale CRCWO06030000Z0EA 4
44 | R26, R56, R87, R116 1%, 0.1W Vishay-Dale CRCWO60360k4FKEA | 4
45 R71, R73 1%, 0.1W, RES, 19.1k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO060319k1FKEA 3
46 R32, R33 RES, 4.99 ohm, 1%, 0.125W, 0805 Vishay-Dale CRCWO08054R99FNEA | 2
47 R38 1%, 0.1W Vishay-Dale CRCWO060331k6FKEA 1
48 R39 RES, 1.00Meg ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO06031MOOFKEA | 1
49 R40 1%, 0.1W Vishay-Dale CRCWO0603150kFKEA 1
50 R41 RES, 45.3k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWOB0345K3FKEA | 1
51 R51, R52 RES, 12.4k ohm, 1%, 0.25W, 1206 Vishay-Dale CRCW120612K4FKEA | 2
52 R53, R103 RES, 4.02k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWOB034K02FKEA | 2
54 R104 RES, 24.9k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO060324K9FKEA | 1
55 R107, R108 RES, 270k ohm, 1%, 0.1W, 0603 Yageo America RC0603FR-07270KL 2
56 R109 RES, 340k ohm, 1%, 0.1W, 0603 Yageo America RC0603FR-07340KL 1
57 R110, R122 RES, 100k ohm, 1%, 0.1W, 0603 Yageo America RC0603FR-07100KL 2
58 R112 RES, 511k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO0B03511KFKEA | 1
59 R113, R117 RES, 22k ohm, 5%, 0.1W, 0603 Vishay-Dale CRCWO060322KOJNEA | 2
61 R118 RES, 105k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO0B03105KFKEA | 1
62 R200 RES, 604 ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWO0603604RFKEA | 1
63 R500, R600 RES, 100k ohm, 1%, 0.1W, 0603 Vishay-Dale CRCWOB03100KFKEA | 2
64 TP1, TP2 Test Point, SMT, Miniature Keystone Electronics 5015 2
65 u1 150 mA, 100V Step-Down Switching Regulator National SM72485 1
Semiconductor
66 U2, U3 1.6V, LLP-6 Factory Preset Temperature National SM72480 2
Switch and Temperature Sensor Semiconductor
67 us Series of Adjustable Micropower Voltage National SM72238 1
Regulators Semiconductor
68 u7 Driver National SM72295 1
Semiconductor
69 us Digital Controller National SM72442 1
Semiconductor
70 U9 5-Pin Microprocessor Reset Circuits National SM72240 1
Semiconductor
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Item Designator Description Manufacturer Part Number Qty
71 Ut1, U12 Dual Micro-Power Rail-to-Rail Input CMOS National SM72375 2
Comparator with Open Drain Output Semiconductor

72 L1 Inductor 2 uH EFD-30 core PULSE PA2965-203NL 1
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