Power Dog

operation instructions
(DxxSHA)



File Number: PxxSx--010 Latest Version: V1.10



e
o

~* Power Dog BMS

product name Capacitive balancing
FEmA R HL I A
)_,tl\:,f:;%i% PxxS (x=0-9)
V%;;’n V1.10
Applicable number of
battery strings 35-21S
I8 FH HE T ER 4
Applicabl N 4
PP %a% %?gggypes ZIEHE (NCM) /AREE (LEP) /4KRRHE (LTO)
Apph‘g’}lg %‘f;g%fifpamty 30AH-300AH
effective date July 15th, 2024
AR H B 2024 407 H 15 H
official
website www.PowerDog.com,cn
S
Phone
\ 13612992617
i

9th Floor, Area A, Building G, Guancheng Low Carbon Industrial Park, Gongming

Address Street, Guangming District, Shenzhen City, Guangdong Province
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overview iR

1. Features 4GfE

This series of capacitive active balancing boards is a balancing management system tailored
for 30AH-300AH series connected battery packs.

Patent Balanced Architecture Fit Capacitor Method (Patent No.: ZL 2019 1 1259513.3), The
capacitive flyability transfer charge transporter actively balances the energy transfer of the entire
battery pack simultaneously. 24-hour uninterrupted overall balance, no need for external power
supply, relying on internal energy transfer of the battery to achieve overall balance, ultra-low loss.

The maximum balancing current of this series of capacitive active balancing boards is 5.5A.
The pressure difference is positively correlated with the equilibrium current. Suitable for
mainstream ternary lithium batteries, lithium iron phosphate batteries, and lithium titanate
batteries on the market. Supports 3 to 21 battery strings. Support cascading use.

LR F A E SRS A 30AH-300AH %5 HAIjk f h 41 5 4T i 39 A L 2R 4

LRI R ERA T (5 ZL 2019 11259513.3) , HLA KRS TGS T, #4H
R A I 2 5 RE R SR TahIaf. 24 /NN R My, JoRAMERIE, HAER TN RE LTS
TP REA I, AL,

RSN AR S i K ra ih 5.5A, EZE S¥9MF R A 56, & Tl b 3200
M =JCHR A, WRMRERPER L, PRIREEAIh. SR 3 HE| 21 Hirt. SCRRRIRAE .

2. application V[

It is widely used in large capacity battery PACKs for outdoor energy storage, household
energy storage, industrial and commercial energy storage, RV modification, low-speed vehicles,
solar photovoltaics and other products. It can also be temporarily used for battery balancing
maintenance, repair and other occasions. Mainly used to repair battery voltage, restore battery
capacity, and extend battery life.

ZW T MR, ZFEMAE. LRfee. B, E%E . RIFEEERE™ MR A&
b PACK 1, IR TS di i . B2 %G, FEEIBRERMARE, KE AR
i, ERKHMAHAERER.

3. Method for representing product models ;= E-S-HFn ¥

P-355
® @0

number {5 meaning & X show T

International Trademark Abbreviation

v el ] POWERDOG
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. . Suitable for a battery pack with 3 individual
Suitable for battery string count . .
@ B L A cells connected in series
- T £ 3 A S A AR B F 2
® Maximum equilibrium current 5 amperes
TR IR 5 ZR%
Main technical parameters T E#H RS
PCB Material PCB FHJt FR-4 Copper thickness of substrate 9.0 0z
H R
PCB board layer PCB #22 | 4 layer Pad processing (8#E4b# | Lead-free HASL JCHLWE45
Applicable stri b Using batte; it
pD 1c‘a e string number 35-915 su‘lg attery capacity R
(S) BEBE (S) & A =
Do you need an external
cascade Ik Support 2§ No 15
power supply &7 & BN E a
Applicable battery types | Ternary lithium NCM/iron lithium LFP = G4 NCM/4k4 LFP
& 2R Lithium titanate LTO (jumper selection) #KEREE LTO (Wkkik#F)
_ ) ZIC/AREEH L (NCM/LFP) « 2.7-4.2V
Single voltage operating
range EAMKHR R T AR ERERERIME (LTO) :  1.8-4.2V

Voltage balance accuracy

W i B2

5mV (typical value)  (MiLZU{H)

Balanced approach

TR

The balanced architecture adopts the Fit capacitor method, where the entire battery pack is
balanced simultaneously.Connect the battery pack for automatic balancing (default), which can
be manually turned on or off after adding a switch.

BEEAARER AT, BARMBFE NI, AR A S EECA), ATInIF RS
TR A .

equalizing current

0.1V pressure difference 1A balanced current, the pressure difference is directly proportional to

the balanced current, The maximum allowable working current is 5.5A0.1V

BEHER . B . ,
FEZE 1A WA, EESYERERIELS], mKATFTAERKHN 5.5A
Undervoltage protection TRk (NCMILED) - Below 2.7 V (collecting B1 voltage)
Shutdown sleep voltage 113&1? 2;8\/\/ ((%1 1% ?1 %}15) ltage)
N s elow 1. collecting B1 voltage
KIERTEHLIRIR KA (LTO) -
i 1.8V (R4 Bl HU)E)
Whsar s s = SE/BRER L (NCMULEP) - 2.835 V (collecting B1 voltage)
starts balancing voltage ?’225\/\] (ll%% BlB?El )
R AR R 3 e e SRS (LTO) - . (collecting B1 voltage)
1.89 V(R4 Bl HIJE)
ez G Total string power supply 7mA, &I,
BES TR
Sleep standby current 0.1mA
PRERAEDL A
Ambient Tem[‘)erature I “90°C 1o +60°C
FRBEIE B
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Product Selection = RIS

Nsuer:; ; Model N:trzzzl;of Size and gross weight Physical picture
25 T & %
R Z e R £& LY
L86*W51*T19mm &y
3S Holepositi il Bl B 3]
1 P4S5 R DB
45 fLAz: 75*30mm BB BB
Weight EH#: 68g
5S L90*W96*T19mm
6S Holepositi
2 P8S5 i
7S FLAZ: 78*75mm
8S Weight . #: 130g
LI90*W140*T19mm
9 ! o e
108 Holepositi DPBPODBDBDBBDDBPDPD
3 P12S5 FLA7: 79*%121mm PBOBPOPDDPDODBD
118 Weight it 193g DD BPBBDDBDBDDBDDBDBD
128
L2 L145*W96*T19mm i
s POBDBHPDD
14S Holepositi j. :. j, :. :. }. :. j.
4 P16S5 15 FLAZ: 134*76mm o
Weight H: 131g B ::j) B :: ‘r: ::::
16S BBBBBBBD
|
178 L165*W135*T19mm POOOODODRDD
18S Holepositi PODOIBDREDS
4 P21S5 19S5 FLA7: 155%115mm §
. Power Dog
20S Weight T H&: 336g YLIYYYYYIIIY
21S

[TTIET YL
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4. Description =B

(1. This product has components on both sides, please pay attention to insulation
treatment when using. 777 i iE N THIER A w4, (1 FH PG TR e 2 A0 P

(2). The shipped products are all coated with three proof paint. i 5% 7= #8247 = [ ER
JZHY.

(3). The diameter of the screw hole for PCB installation is 3.2mm. PCB 42352 22 £ H #2
5 3.2mm.,

1. Accessories Description Bi{4-1iH

When this balance board is shipped, it is equipped with corresponding specifications of

terminal wires. MCRRISHIAH GLIN,  HHC A AH B RS A S 12K

40cm

Accessory specifications Bi{4 3%

Terminalspecifications Material Line number Line length Strip length
5 i 2 &5 &K HERKE
VH3.96mm Copper 4 18AWG 40cm 3cm
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Product wiring diagram =R E

1. Pin Definition Pin X

Pin Screen printin; . s N
- - definition & X
4]
B The negative pole of the first string battery
25 1 H L Ak
B1 The positive pole of the first string battery
5 1 R HhIERR
- Second string battery positive electrode
56 2 HR L IEAR
.......... ...andsoforth-.-.-........
B0 20th string battery positive electrode
35 20 B ELhIEAR
Bo1 21th string battery positive electrode
5 21 R IR

2.Wiring precautions 4k 1 & 0

(D. This product assembly requires welding operation, please strictly follow the wiring
diagram for operation! If you have any questions during the assembly process, please contact the
after-sales personnel;

@. When assembling, please weld the terminal wires to the battery pack first, and then
insert the terminal wires into the product;

(@ Cable plugs with 13 or more strings need to be inserted diagonally. First, contact the
B-pin and insert it diagonally upwards, otherwise it may cause the board to burn out.

@. After connecting the battery, please pay attention to the insulation protection of the
product to avoid short circuits when powered on.

(®. When a single board is used and there are spare pins, the spare pins are suspended.

When connecting the 21S to the 20S battery pack, "B21" is suspended.
. A= i TE TR AR, 5 4 R 2 R R 2E B e R A B8 IR T B R B T B
Q). HHAEHE, ek AR S A b, TR T LRI A s
(3). 13 HRUA LMFEEAm LT R TR A, Jeifh B-AH A £ EARA, 75004 7] i B0
TREERAF LKA
(4). B, RS, BRrEE R T LR, i R
(5. MMM, AERMEHN, SARMEMEZ, 1218 % 20S fiwbdn, “B21

=
=

o
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P4S5 3 series wiring diagram B4+ not connected

P4S5 3 5 LK BA+ A%

+

50 © f—f' P
- aad M
\B2

91 —]
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B is -

W9 | 1. 97M .9
d4TMNONBDAL Aaye
9'L A BTIENDS SARIY St/

e |

AV B2
5 HOES

BT *
“m P-

P4S5 4 series wiring diagram

P4S5 4 5 #E£KK]

SN =
QSR =

oV g B2
HH S———

7M.991

WUBLL9 =
d4TMON 2dA] liageg g i 1y
9'LAsEZENDa BARaY SHIE =i
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P8S5 6 series wiring diagram B7+ B8+ notconnected

P8S5 6 H 354k K] B7+ B8+ A3%

P+

° 9@ ° [ =s|
S f
o BN N < B4

000
@iii
‘ |
e
@
o +h o +b 4

—mm P-
P8S5 7 series wiring diagram B8+ not connected

P8S5 7 B4 K B8+ A%

{@); B - - (&) B7
K =S B6
S (a5

Sss Zg
@@5 %@% E
o OEW g

N

| J'
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P8S5 8 series wiring diagram

P8S5 8 ik K]

. P+
-
B8
=
(@) -~ 37
C %§/ e E
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D~ W= )
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P o = =
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,,,,, - -
h@?f\\‘y _%g ]:1 .
=
B1

—
P12S5 9 series wiring diagram B10+B11+B12+ not connected
P12S5 9 224 K] B10+ B11+ B12+ 4%

L

(@ N BN =5 —
| S B9
P N
@@% =
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P12S5 10 series wiring diagram B11+B12+ not connected
P12S5 10 H#4k K B11+ B12+ A%
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—mm P-

P12S5 11 series wiring diagram B12+ not connected
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P12S5 12 series wiring diagram

P12S5 12 24k K

HEEER LA TR R
0000000000000

—mm P+
2 S
B12
& 5=
B11|
) -
i B10
\ ——
B9
- ~
:f_.-/ Bs
— ) w7 |
B6 oy
_—— T
e = |
=11 - B 4 E -i—— :
L -
U B3 |
- B> [
= B1
| -
—am P-

P16S5 13 series wiring diagram B14+ B15+ B16+ not connected
P16S5 13 %4k 1K B14+ B15+ B16+ 4%
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P16S5 14 series wiring diagram B15+ B16+ not connected

P16S5 14 §3:4: K] B15+ B16+ /4%
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P16S5 15 series wiring diagram B16+

not connected
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P16S5 16 series wiring diagram P16S5 16 5224k 4
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P21S5 17 series wiring diagram B18+ B19+ B20+ B21+ not connected

P21S5 17 24 K
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P21S5 18 series wiring diagram B19+ B20+ B21+ not connected

P21S5 18 24 &
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P21S5 19 series wiring diagram B20+ B21+ not connected
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P21S5 20 series wiring diagram B21+ not connected

B21+ /3%
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P21S5 21 series wiring diagram
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1. Applicable battery type switching instructions ;& Fi 12 V)5 B

lllustration KEl7s:

This balance board is designed by default for NCM ternary lithium and LFP iron lithium batteries.
ISR ) BRIAE T NCM = c2E 1 LFP ZREEH .

The applicable battery type can be changed by jumper welding, and the battery type can be selected
based on the "1", "2", and "3" pads in the above figure;

A BRI TS A R, AR B (1 o 27 o (3 AR R A,

Applicable battery types | Padnumber in the picture Physical illustration Notes
3E A 2R E B S LY ER 25
. Customers need to
142 connection .
N (Diagram box (D) weld and switch by
LTO kR4 142 b therr‘lselves
(EEED) TEE P AR
S
2+3 connection
NCM = 8 (Box 2 in the diagram) Factory default mode
LFP &k4# 2+3 JEHE R
( )

2. External switch instructions #gH-5<)iEH

An external switch can be used to control the opening and closing of the balance at box (3
in the diagram. The factory defaults to automatically enabling balancing when connected to the

battery pack.

R AR T AME T RAE R BT RTE A K] B b A ST R

Product indicator light description = $§ R ¥Ti5 B8

Indicator light status F§ARATIRES Product operation status J=fhizfTiE ot

Light #%5 Balancing work ¥4 T4

Extinguish %& K Undervoltage sleep K JFEAARHR H

— 15 —
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Environmental material requirements B RER

The content of this specification complies with the requirements of the EU RoHS directive, and the

content of hazardous substances meets the following standards:

AR NAFT A RoHS 54 25K, A HY & BT & LA T AR

Hazardous substances Limit standard (mg/kg)
AEYR FREHE (mg/kg)
Bt (Pb) 1000
i (Cd) 100
K (Hg) 1000
N (Cret) 1000
Z R (PBB) 1000
Z IR Kk (PBDE) 1000

Safety protection measures and transportation and storage

RERIPHEERIEHS

1. Safety precautions Z23P &

(D. The balance board itself does not have high voltage and will not cause electric shock
damage to the body.

. Do not repair the balance board while it is powered on. All repairs should be carried out
by qualified maintenance personnel.

If the working voltage set by the factory is changed, the safety certificate is no longer
applicable.

(®. When using, please pay attention to the insulation treatment of the product to avoid short
circuits.

@. Attention should be paid to ESD protection during the use of this product.

®. This product complies with our company's thrust standard: 0402 component = 1.0KgF;
0603 component = 1.5KgF; IC and MOS transistor = 2.0KgF.

. BEHA BAFEAER R, X SR 2 i 55

Q. WHEBAITE L FAB MR, BT AR B AR AR N BT
RS T B TARE, W2 BHAEH A G .

(). NS, THER - mAGAETE, B BT

. A=l AR T A0 & ESD Biidr.

(5. A7 FHIFTA LS T 7 ARIE: 0402 JCHF = 1.0KgF; 0603 TG = 1.5KgF; IC Al MOS % =2.0KgF.

— 16 —
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2. Packaging and Transportation 3 5z%;

(D. Use anti-static bubble bags to separate and package PCBA from each other.

@ . The packaged products can be transported using conventional transportation tools
without being directly affected by rain, snow, or severe collisions and bumps.
During transportation, it is not allowed to be placed together with corrosive substances such as

acid and alkali.

(1. PCBA 5 PCBA 2 [ia) By i L I 48 B TR AL 2

(2. RGN MAERZ NS B AR 2R N, o s T2
TEAB i FE R S-S R A5 IR D A — e

3. Storage Ik

i

Packaged products should be stored in a permanent warehouse with a temperature range of
0 °C~35 °C and a relative humidity not exceeding 80%,

There should be no acidic or corrosive gases, no strong mechanical vibrations or impacts,
and no strong magnetic fields in the warehouse.

LAY 7 o Y OB AE AR A ER B WA, RS IRE N 0°C~35°C, MXHEEA KT 80%,
JPE 5 TN I TC RS Bt U . TesR LA e sl Aty . JosmmESA PR

—17 —
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