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Green Led
"Equilizing"

Test pushbutton activates 
Equalizer and Stop Charge

optocouple output
By-polar FET 
+/-30V 200 Ohm
+/-100mA max
50nA dark current @25C

Temperature compensation for float: 
 -At 50C, float at 2.225+/-0.025V/cell or 13.35 +/- 0.15V
 -At 40C, float at 2.245+/-0.025V/cell or 13.47 +/- 0.15V
 -At 30C, float at 2.265+/-0.025V/cell or 13.59 +/- 0.15V
 -At 25C, float at 2.275+/-0.025V/cell or 13.65 +/- 0.15V
 -At 20C, float at 2.285+/-0.025V/cell or 13.71 +/- 0.15V
 -At 10C, float at 2.305+/-0.025V/cell or 13.83 +/- 0.15V
 -At 0C, float at 2.325+/-0.025V/cell or 13.95 +/- 0.15V

Power: linear regulator 5.5 to 80V in
5V 50mA out; 30uA quieschent

5.00V nominal 150mA current limit

Equilizing Load: 2 resistors
I = 14V / 100 Ohm = 0.14A
P = 0.14A * 14V =  1.96W
Equalizing 0.14A*24/21 = 16% capacity per 24 hours

Voltage Divider
Need 13.5v/4.5V=3.000
selected:
(1000+499)/499=3.004
LowPass T=0.5sec

4.493V@compOFF
4.413V@compON

Orange Led
"Stop Charge"

Signal inverter-amplifier
BSS84-7-F: Logic-level FET
-0.13A -50V 10 Ohm 
-1uA quies. current

Equilizer Channel 
Optocouple and indicator

Stop Charge Channel 
Optocouple and Indicator

25A trace

25A trace

2.659V@compOFF
2.573V@compON

10uA 7uA

60V 5A

15A
trace

15A
trace

Equilizer channel Comparator
Effective input voltage 
13.496V 0.239V hysterisys

Stop Charge Comparator
effective input votlage 
13.995V 0.257V hysterisys

1A trace

1A
trace

1A
trace

1A trace

1A trace

Battery voltage, 10V to 14V

connected to
battery 
terminal
T12(M5x12mm)

connected to
battery 
terminal
T12(M5x12mm)

Connector for serial 
connection of batteries
18A per pin, 600V

Connector for serial 
connection of batteries
18A per pin, 600V

9uA

35uA
Quiescent

35uA
Quiescent

60S1-TP
100V 6A
5uA
@100V
@25C

SBRT15U50SP5-13
80uA typ
300uA max
@30V@25C
70uA typ
@15V@25C

Power Sonic Lead-Acid batteries
Temperature compensation at cyclic use: 
 -At 50C, CV charge at 2.30+/-0.05V/cell or 13.80 +/- 0.3V
 -At 40C, CV charge at 2.36+/-0.05V/cell or 14.16 +/- 0.3V
 -At 30C, CV charge at 2.42+/-0.05V/cell or 14.52 +/- 0.3V
 -At 25C, CV charge at 2.45+/-0.05V/cell or 14.7 +/- 0.3V
 -At 20C, CV charge at 2.48+/-0.05V/cell or 14.88 +/- 0.3V
 -At 10C, CV charge at 2.54+/-0.05V/cell or 15.24 +/- 0.3V
 -At 0C, CV charge at 2.60+/-0.05V/cell or 15.6 +/- 0.3V

Blockign diode option
SBR10U45SP5-13
45V 10A
40uA typ 
@15V @25C
50uA typ, 300uA max
@30V @25C

5uA

70uA

dip switch for shutdown pin? 

Layout notes:
1. Traces current requirements 50mA MIN unless specified. 
2. Copper area for regulator LT3010 50 sq. mm MIN @ 2 OZ copper

35nA input 
bias current

35nA input 
bias current

20mA sink
85uA source

20mA sink
85uA source

150mA
trace

150mA
trace

150mA
trace

150mA
trace

-60V -4A

1 uA
Quiescent

1.3V@16mA

850V working, 6kV MAX

850V working, 6kV MAX

2.1V@16mA

Signal inverter-amplifier
BSS84-7-F: Logic-level FET
-0.13A -50V 10 Ohm 
-1uA quies. current

LED ON 10mA 

150mA
trace

LED ON 10mA 
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meed
Sticky Note
Use alternate gender connector for + and -,  to avoid mis-plugging?


meed
Sticky Note
Bolted connections need Belleville or other spring washer

meed
Sticky Note
Give these signals descriptive names

meed
Sticky Note
use resistors with leads here, for thermal compliance?

meed
Sticky Note
Put *clear* polarity indication on silkscreen, and schematic.  Also DANGER HIGH VOLTAGE warning somewhere on board.

meed
Sticky Note
Suggest lower-impedance drive for better control of MOSFET gate... 200 ohm/2k would only waste 0.1 watt when on.

meed
Sticky Note
Transient Suppressor (e.g. 24V) here for protection from inductive spikes.

meed
Sticky Note
"Equalizing"

meed
Sticky Note
Haven't figured out why 2 diodes here... 

meed
Sticky Note
Where is the fuse for the battery bank?  Consider fusible link (e.g. short length of #20 or #22) at output of each board?

meed
Sticky Note
Voltages in comment look off... should be ~4.66V?  Divider values look correct though.




