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Title

BATTERY CYCLER

leeahart@earthlink.net
Sartell MN 56377
814 8th Ave N

TMSI C/O Lee Hart

D2
1N4746A
18Vz 1W

2

1

  3 U6
TL431

R3
47

J3
CHARGER+C1

   battery positive.
1. Signal ground is

   clips with the two
   jaws electrically

2. J1, J2: alligator

   isolated. Wires to
   each half form a
   4-wire connection.

3. Q03 mounted on J1.

Q01

Q01+Q02 Dual IGBT Module
200A, 600V or 1200V

Powerex CM200DV-24H or eq.

G1

E1

2

1

  3
U5
TL431

Charge Voltage and
Current RegulatorsD6

1N5231B
5.1Vz

C18
1000pF

R34
47K

R5
1K

R11
3.9K

C17
1000pF

Rf 100K
Charge Voltage

3.4-16V

CW

+5V

+5V

+12V

Rd 100K
Charge

Amps
0-100A

CW

Q3
2N3906

RT1
THERMISTOR

3.3K @ 25C
500 @ 75C

Mount on Q01

R12
3.9K

R25
18K

R44
100K

DISCHARGE

D7
1N4148

VBAT > VHI, or current IBAT < IOFF.
Timer starts when battery voltage

D14
Green LED
CHARGE

C8
0.1uF

  1

  2
 3U7A

4030

14

Q7
BS170

+5V
+5V

+5V

+5V

+5V

S1
CHARGE ON

OFF
R33
27K

R36
47K

A  9 B 10 C 11 D 12

BYPASS  6

CINH  7

MONO 15

OINH 14

IN  3 OUT 4

OUT 5

DO 13

VDD 16

SET  1

VSS  8

RESET  2

U8
4536

R55
150K
1%

R60
400K
1%

C13
0.022uF

  7

  6
1

3

1
2

U4A

LM339

CAO

BA

Ra 100K
Charge
Amps Off
0-10A

CW

R4
1K

Q9
BS170

+5V+5V

+5V

R38
100K
1%

R39
100K

R48
150K

132Hz

R62
1M

R63
2M R64

2M

0.34-1.6v

0-2V

DISCHARGE

C5

4.7uF
25Vdc

  3

  2
 1

4

1
1

U3A

TL074B

  5

  4
2

3

1
2

U4B

LM339

  9

  8
14

3

1
2

U4C

LM339

BV

0.21-1.15vDVO

CVO

R35
47K

Rc 100K
Discharge
Voltage Off
2.1-11.5V

CW

Rb 100K
Charge
Volt Off
3.4-16V

CW

B-

+5V

+5V

+5V

R17
10K 1%

R18
10K
1%

R26
20K
1%

R32
27K

R42
100K

1%

1234

8765

S3
TIMER
8M-16H

R56
270K

R61
400K
1%

CHARGE

Q5
2N3906

Y1
1.8432
MHz

D9
1N4148

D12
Red LED
DISCHARGE

C9
0.1uF

  5

  6
 4U7B

4030

7

CLK 11

RST 12

Q4 7

Q5 5

Q6 4

Q7 6

Q8 14

Q9 13

Q10 15

Q12 1

Q13 2

Q14 3

PO 9PO 10

VDD 16

VSS  8

U11
74HC4060

CLK 11

RST 12

Q4 7

Q5 5

Q6 4

Q7 6

Q8 14

Q9 13

Q10 15

Q12 1

Q13 2

Q14 3

PO 9PO 10

VDD 16

VSS  8

U10
74HC4060

+5V

A  9 B 10 C 11 D 12

BYPASS  6

CINH  7

MONO 15

OINH 14

IN  3 OUT 4

OUT 5

DO 13

VDD 16

SET  1

VSS  8

RESET  2

U9
4536

/2^11, T=550nS

R9
2.2K

S2
DISCHARGE

ON

OFF
+5V

R57 270K

R58 270K

R59 270K

R66
2M

C22
22pF

C23
22pF

 10

  9
 8

4

1
1

U3C

TL074B

C10
0.1uF

DA

CA

CV

Re 100K
Discharge

Amps
0-100A

CW

R7
1K

Q6
2N3906

Q4
2N3906

+5V

+5V

+12V

RT2
THERMISTOR

3.3K @ 25C
500 @ 75C

Mount on Q02

R15
8.2K

R20
10K
1%

R31
20K
1%

R43 100K

R46
100K
1%

R47
100K
1%

R49
150K

1%

R50
150K

1%

R53

150K 1%

C2E1

Discharge
Current
Regulator

J1

BATTERY
3.2V to
13.2V

+

-

J2

R6
1K Q02

G2

E2

D3
1N4746A
18Vz 1W

B-
RSb

RSc

F01
ANL
100A

RSa

0.005
1% 10W

SHUNT
RSa,b,c
each

RL
0.025

J4
CHARGER-

RL is a 36" length of
0.5" x 0.030" steel
banding strap. Short
to test Li cells.

C11
0.1uF

Rk 1M

IZERO

S02
BIMETAL
THERMOSTAT
Close @ 120 F

B-

C2

100uF
25Vdc

+5V

+12V

+12V

R22
10K 1%

R23
10K 1%R54

150K
1%

R68
2M

C15
0.022uF

R2
47

12

13
 14

4

1
1

U3D

TL074B

 Gain=15
DAH BA

8 9

1
0

U7C
4030

B-

L1 2x3.3mH
1.5A Common
Mode Choke

D13
Red
LED

 Shunt
  Amp

D5 1N5252B
51Vz 0.5W

C7
4.7uF
25Vdc

R41
100K
1%

R45
100K
1%

R52
150K
1%

R51
150K 1%

C14
0.022uF

CHARGE

DISCHARGE

D11
1N4148

Discharge Amphour counter

+5V
+5V

R13
6.8K

R16
8.2K

C20
22pF

C21
22pF

  5

  6
 7

4

1
1

U3B

TL074B

 11

 10
13

3

1
2

U4D

LM339

Rg 20K
GAIN

Rj 1M
AHZERO

Current to
Frequency
Converter

R37
68K

Q8
BS170

+5V

+5V

+5V

+12V

R19
10K
1%

R29
20K
1%

R65
2M

C16
4700pF 5%
COG

+1N

 
 
 
 
 
 

 

+/-2V full scale

-IN

-V

+V

   LCD PANEL METER

 

R02
1K

DAH
DA

BA
BV

CA

DVO

CVO

CV
CAO

 
BT

 
R01
1K

S01
SELECT

B-

+5V

D01
1N5234B

6.2Vz

0.5W

R27
20K
1%

R28
20K
1%

F1
FUSE
0.5A
AGC

CHARGEBT

D8
1N4148

D10
1N4148

Battery Temperature

Ri 20K
Battery
Overtemp
Shutoff

CW

Rh
20K

Battery
Temp.Cal

CW

D1
1N4746A
18Vz 1W

R8
1K

C6
4.7uF
25Vdc

 12

 13
11U7D

4030

Q03 2N3904
Temp.Sensor
mount on J1

+5V

R24
18KR30

20K
1%

R40
100K

R67
2M

6 VCC

7 IPK

GND 4

 CT 3

  C 1

8 B

  E 2

 FB 5 1.25V

Q1
2N3906

 PWM

Q2
2N3906

R10
2.2K

B-

C1
100uF
25Vdc

U1 MC34063
Switching
Regulator

D4
1N5818
30V
1A

C3
100uF
25Vdc

R1
1

+6V

R14
6.8K

R21
10K
1%

C19
1000pF

VIN  1
G
N
D

2

VOUT 3

U2 LP2950-5
LDO Regulator

M01
12V FAN
on Q01-02

C12
0.1uF

+5V

C4
4.7uF
25Vdc


