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GCQC-368EbikeSotion
GCQC368 E-bike Li-ion Battery Management

1. V4B Description
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M,

Solution GCQC368 is using 1 GC1318 and 2 X3100/01 to manage 6/7/8/9/10 Li-ion battery in series. The solution
provides smart battery control function such as battery voltage/current/capacity measurement, battery over/under voltage,
over current short circuit protection, battery cell-balancing management.

Every parameter of the protection such as voltage, current, temperature, can be stored in the EEPROM of GC1318
with the GC-SmartLoader and GC-PackManager.

The solution, can smartly calculate the battery capacity, record the charging/discharging cycle, and provide the
FCC capacity re-learning function.

M Characteristic,

11 GC1318 i H

GC1318 centrally control the smart battery management.

SCREZ Rl Fe i R (cells) 34 4% 7 2

Provide multi-cell pack connect such as 2Px6/7/8/9/10S.

SRS SRR DI RE . Wy Ky L EAT R AT U LR

Provide the second protection for over/under voltage, over current with software and hardware mechanism.
g i IR R RS, SRS

System capacity is calculated by the accurate current detection.

F RS HOT LLEAT ¥OE I RAFAE GC1318 1) EEPROM

All the protection and battery parameters, are set and protected in the EEPROM of GC1318.

RGN & Rl BB AT DR AT

All the real-time data is stored and protected in the EEPROM of GC1318.

AT DU 2 32 RGN — LS HON R . RS

All the real-time parameters such as temperature, current, voltage, capacity and the battery status, can be read
through the SMBuUS.

R R S LA

High precision detection in voltage and current.

P AT LA S A 2 5

The GC1318 can provide the In-Application-Programming(IAP). This will provide a good inventory control for
different kind of product.

GC1318 Y Refz il - v, SBIAT 28 i b 11T

GC1318, can smartly control the cell-balancing circuit.

GC1318 H A7 Z FlRHK(sleep) i\, FFRARLGH I AE.

GC1318 has several kind of sleep mode to achieve system in the low power consumption.
HATAISER R LR T RE

Short-circuit and reverse connection of the battery power terminal, will be protected.
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3. IhRE Function
® %3 /73 Connection method.

X3100 AT LVEBE 4 5L, X3101 A LA BE 375, S35 GC1318 A BE 2 . AR GUMRE A 1 it )y vy UG
1 6/7/8/9/10 5 Hjth o

X3100/X3101 provides 4/3 cell management. GC1318 manages 2 cells. Hence, the current system, can smartly,
manage 6/7/8/9/10 Li-ion cell in series.
® HiJF Power

X3100/01 A HIYEEEAL A7y, Hth +5V Y. A AR ESY GC1318 16 1], B v A IS4y Ha -4
oA

X3100/X3101 has built-in the voltage regulator, which can provide 5V voltage. The X3100/01(A)’s regulated
voltage provides to GC1318 and X3100/01(B)’s regulated voltage provides to the level shift circuit.
® LED HiiE48/x LEDs Battery Capacity Indicatoin.

RG] LIk H] 4 8¢ S5LEDs AT LB TR 7

System, provides the 4 or 5 LEDs for the battery capacity indications.

4 LEDS Indications 5 LEDS Indications Estimated Battery Capacity
4 LEDS 5 LEDS >75%
3 LEDS 4 LEDS >50%
2 LEDS 3 LEDS >25%
1LEDS 2 LEDS <25%
0 LEDS 1 LEDS <6%

® iR Voltage detection.
ZEH RIS %) mV. The accuracy of the voltage detection is 1mV.
X3100/01(A) detects the battery voltage and passes to GC1318.
X3100/01(B) detects the battery voltage and passes to GC1318 through the level shift circuit.

® il & Current Detection

MR I BT A F ) X100/01 SEBR . 38 ik I Al FL L R L RS, SRAS I IRLAEL . DR B T LIS 3
16BITS.

X3100/01A detects the current through the sensing resistor and passed to GC1318. The accuracy can be 16 Bits.
® il % Gas Gauge Function

PRl A, HER R RE . B SR .

GC1318 by using the current detection from GC3100/01(A) to calculate the battery capacity.
® HEINE Temperature Detection.

P U A R 23 U AL B AR R

2 thermal resistors are used to detect the temperature of group A and B battery.

15 THC

R=10KOhM/1%
31

30 TEMCELL

R=10KOhm/1%

Thermal Resister
Close to Charge/Discharge
MOSFET

Thermal Resister
Close to Battery

® SPIiE{5HLE% SPI Port Communication.
GC1318 % X3100/01 Z4( M5 « FET HI4EHIFR A SRS I e G I SP1 422 11 58 1
XTIV CS 2l A 1l B Jvo B 7 I SPI 42 1 28 e F-1- A e RIS 1) A 4
The communication between GC1318 and X3100/01 is SPI protocol. This allows GC1318 to set X3100/01, control
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the MOSFET and read those battery status. The chip selection of GC1318 will separately control the SPI to
communicate with X3100/01(A) or (B). The SPI port of X3100/01(B) is through the level shift circuit.

® P Level Shift Circuit.

AFR I HLHE B J1 X3100/01 5 GC1318 2 A (R~ Rt . (04 SPI 12k, ASO-2 FIZEFEL A AO £k
AO it £ LB SE L HL P

FH T P20 1) AR FLHS AN IR, 20048 A P, B8 K)o 80 = A0 15 R0 2

AHR Sy vk e VDD2C FEiil, IR TAE, REREFR BN T I LA A HAE

Since the working voltage is different for X3100/01(B) and GC1318, the circuit provide the level shift function
between the X3100/01(B) and GC1318 in the SPI port, ASO-2 and AO.

The level shift circuit’s voltage is provided by X3100/01(B). In order to save the power, the level shift circuit will
be open in need.
® FETS W% FET Circuit.

A J1 X3100/01 ff] OVP F1 UVP |17y sl 42 6l 78 N HL IR FETs o A S AT REAF ORGP BRI, w] LU ] FETS
)W, At SPIFEH, SEILXN FETs (.

X3100/01(A)’s OVP and UVP control the charging FET(CFET) and discharging FET(DFET) respectively.
X3100/01(A) can control the CFET and DFET with the internal hardware control. Meanwhile, GC1318 can also control
CFET and DFET through the SPI port of X3100/01(A).
® i Cell Balance Circuit.

ARRGIEET cell #R T LUHE P i, 045 — AN s BRI — 4> MOSFET . GC1318 ifiid SPI 54, il i X3100/01
PP F B 1) MOSFET o 8 3 0 v s v 1) FELES IR 55 BE AT P B 804, I8 3P4 1) H Y

The system can provide the cell balancing control to each cell and the circuit just contains 1 resistor and 2N7002
Balancing MOSFET(BFET). The BFET is open/off by X3100/01(A)/(B) with the control of GC1318 through the SPI
port.

The by-pass current flows through the BFET for the high-voltage cell so as to slow down the over-voltage of cell
with the capacity adjustment.
® HiE R AEIRILHI H24>] Battery Capacity Smart Adjustment and Re-learning.

RS R, HEeRE R, RIENIEREIETER RS FCC GEaRMHED 1 H 2% I H .

System will adjust the battery capacity with battery voltage. With the smart gas gauging algorithm, system provide
accurate Full-Charge-Capacity re-learning and renew.
® JiHEIRE Key Control

RYUHH MG, SR NN, Sl LEDs FRoRB R i, JFERRSE 3s.

7S S R A RS R

System has one key control for the Remain-Capacity indication by LEDs with 3 second light-on.

The key also help in the GC1318 programming download.
® XU ffY" Second Protection

X3100/01 A& HAM . KI5, . REAERFIIGE. ASHBE BOE M, A SRR

[AJ I AT LA AT ARSI, AR Bld I . KOs b WA e 55— AR .

By setting the parameter to X3100/0, X3100/01 has automatically hardware control for the over/under voltage, over
current and short circuit protection.

Meanwhile, in the first protection, GC1318 can provide the over/under voltage, over current and over temperature
protection.
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® 77l Charging Mode
FRGE SRRk h — 1E R — R ) AR 7 20 IR F SN R R A T s LA R . fE A A G, K] CFET.
System provides the pulse charging, constant current and constant voltage charging mechanism. The system will
detect the voltage and the charging current to stop the charging status by close the CFET.

Prequalification to

CCto CV
Fast Qharge Transition
[ ransiton 4.1V (Default) |
|
|
2 1YV T T
3 | \ ) —
5 8 |
5 3.9v i
P (@) |
9] - |
<  500mA |
- i
Batt: i
@ — - — = - Battery !
§ v Voltage !
2 I
Pl End of Charge
% / / Current
«Q / Battery 0.1C (Default)
Charging Current /
50mA

® SMBus # SMBus Port
ARG SMBus 4211, T2 8 5 AFIEEE 1L
System has the SMBus which is used for the parameter read/write process
4k CLOCK Hfs Data Hi Ground
SCK SDA GND
® {FZH I In-Application-Programming(1AP) Port
AL D TRCE TR B, SEIURE e RO 7EZ ST
By using GC-SmartLoader, GC1318 can be programmed with the IAP port.

M Ground 240155 ResetPin | RXD TXD
GND RESET RXD TXD
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4. PR, TH, Wik Testing Software, Tools and Testing board.
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iy, HIBSECRE, W CRA, W, ibA R, WD SRR G, iR, HIerD )
GC-PackManager provides the programming download, battery parameter download, data-logging for current, temperature, capacity and
voltage and report the status of every single protection such as over/under voltage, over current, cell-balance of each cell.

FHEIA T H GC-SmartDownload

TREMEAE & Testing Sample.
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