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UNFUSED BATTERY OUTPUTI!I!
Use fusible links between the batteries,
and/or 1 fuse on the output of the pack!

Layout notes:
1. Traces current requirements 50mA MIN unless specified.

2. Copper area for regulator LT3010 50 sq. mm MIN @ 2 OZ copper
3. Galvanically insulated section

Ji
POSITIVE J2 ; o )
[:] : DA € ﬁ; Connector for serial Equilizing Load: 2 resistors TBD:
ace BT connection of batteries | = 14V /100 Ohm = 0.14A 1. dip switch for shutdown pin?
MnHole/0.23" B2 per pn, P=0.14A* 14V = 1.96W . 2. Surface mount load resistors? 3W, 5W?
board feature Equalizing 0.14A*24/21 = 16% capacity per 24 hours ' ’ ! ’
connected to 43160-2102
battery Molex Sabre 43160 Battery voltage, 10V to 14V R1 47 5% 5W R2 47 5% 5W
terminal
1A trace 1A trace Galvanically insulated section
T12(M5x12mm) 9.50x9.00x22.00mm 9.50x9.00x22.00mm 850 V MIN
SQP500JB-47R SQP500JB-47R N J3
Power: linear regulator 5.5 to 80V in  Test pushbutton activates b Egﬁi}:i:ﬂgf?m g
15A 5V 50mA out; 30uA quieschent Equalizer and Stop Charge race StopChards Com 2
tracq w1 EVO-PEGO4T O ;ElD Signal inverter-amplifier StopCharge R 1
- BSS84-7-F: Logic-level FET L
150mA 150mA 5 TEST SKIP/Keystone 5000 i L 20.13A -50V 1090hm Molex C-Grid
trace R3 100 trace Ul +5V 5.00V nominal 150mA current limit 1'A : t 70543-0003
Install D1 or D2: 8 1 +5V -1UA quies. curren
P1 for 15A by-pass IN ouT - Q1 Q2 J4
P2 for SuA leakage 1% 0805 7 2 N BsS84-7-F N Bss84a-7-F Equalizing Com 4
L\ X —N NC7  Sense /_ SOT-23-3 /_ SOT-23-3 Equalizing_R 3
6 3 C1 R4 1 1 1 1 StopCharge_Com 2
. —N NC6 NC3 — 2 2UF 49.9K R5 i_. i_. StopCharge R 1
D1 I — 4 ——s50v 1% 10.0K R9 R10
SBRT15U50SP5-13 RS SHDN  GND4 1206 0603 1% 10.0K 2 49.9K 1 1 Molex C-Grid
PowerDI™ 5 1.00M 9 0603 1% 1% 70543-0003
50v 15A 1% GND9 0603 $ 0603 - -
Jd 0603 LT3010EMSSE-5#PBF u2 R6 R7
SBRT15U50SP5-13 8-MSOP H11F1SM 6-SMD 10.0K 10.0K
gggAAt¥g 1 4 1% 1%
u. X
- ggox@25c 10uA 7uA a1t | , X B 0603 0603
A skipieositel [0 TR guA 10.0K R12 [ED ON 10mA X
100V 6A 1% 10.0K D8 3] 6
Voltage Divider 0603 1% SMBJ28A-13-F
60S1-TP Need 13.5v/4.5V=3.000 0603 SMB U3
100V 6A selected: _
5uA gkzip/Z 4quF (1000+499)/499=3.004 . H11F1SM %-SMD A
@100v e VA LowPass T=0.5sec ©| ya wl s »>>COM | ED- opto LED:
25¢ 70uA 1206 4\ soT-235 4 N\ sOT-235 ~e p.1V@16mA 1.3V@16mA » e
R13 35nA input - 20mA sink 35nA input N 20mA sink Q3A N
499.0K bias current )\ 1 85upl source| bias current 1 85uUA source DMC6040SSD-13 >%_ 6
1% 4.493V@compOFF /0?/ 4.659V@compOFF /O?/ 2 " 8-S0IC W3
5uA 0603 4.413V@compON 3 T1716CS5#TRMPBF 2.573V@compON 3 T1716CS5#TRMPBF -1 4| LTsT-c150GKT W D4 Open-drain outputs: multiple outputs are connected
/> /> 4 60V 5A ¥| 1206 4| LTST-C150AKT in parallel to generate battery pack level signals
35uUA 35uUA 1 uA "Equalizing" Y| 1206 "Equilizing" and "Stop Charge" using pull-up resistor
Cc3 D7 R14 R15 N Quiescent R16 R17 Nl Quiescent R18 Quiescent "Stop Charging" on the controller board
15A 2.2uF f SMBJ28A-13-F 442.0K 2.49M 681.0K 2.49M 100.0K Green Led Orange Led optocouple H11F1SM
tracé ——50V SMB 1% 1% 1% 1% 1% By-polar FET output
1206 0603 0603 0603 0603 0603 R19 R20 +/-30V 200 Ohm
D5 BAT43W-TP D6  BAT43W-TP 150 150 +/-100mA max
1% 1% 50nA (jark current @ZSC
gm SOD-123 P SOD-123 0603 0603 Insulation 850V working
6kV maximum
I COM
connected to 1A trace A trace 150mA trace 150mA trace 150mA trace 2
battery
terminal 35 . Equalizer channel Comparator O\F? Stop Charge Comparator Equalizer Channel Stop Charge Channel
T12(M5x12mm) Al Connector for serial ffective i | BLACK ffective | | indi di
2> = : Effective input voltage SKIP/Kevstone 5001 €ffective input votlage indicator Indicator
36 connection of batteries . eystone .
L Si 18A per pin, 600V 13.496V 0.239V hysterisys COM 13.995V 0.257V hysterisys
5A trace
MnHole/0.23" 43160-2102
board feature  COMMON Molex Sabre 43160
[
c 1O
POSITIVE COMMON

Battery Status Board is mounted across battery terminals:

Power Sonic PDC-12200, 12V 21AH, T12 terminal (12 mm x M5)

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 OC, CV charge at 2.60+/-0.05V/cell or 15.6 +/- 0.3V
Batteries specifications
http://www.power-sonic.com/images/powersonic/technical/1277751263_20100627-TechManual-Lo.pdf

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 OC, float at 2.325+/-0.025V/cell or 13.95 +/- 0.15V

Blockign diode option
SBR10U45SP5-13

45V 10A

40uA typ

@15V @25C

50uUA typ, 300uA max
@30V @25C

Q3B
DMC6040SSD-13

-60V -4A

RevB(7/31/2015): C2 2.2uF/50V/1206 removed; output signal
names added
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