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O PTC Positive temperature coefficient.

U NTC Negative temperature coefficient.

« A Battery combined by Battery Cell, BMS or Protection PCB, and Assembly.
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*The lithium-ion cells can be either cylindrical
batteries that look almost identical to AA cells, or
they can be prismatic, which means they are square
or rectangular

A. Temperature sensors
B. Lithium ion cell

C. Voltage converter/
regulator circuit

D. Notebook connector

E\Voltage tap

F. ([pbscured): Battery
charge state monitor

*A shielded connector that lets power and
information flow in and out of the battery pack

*A voltage tap, which monitors the energy capacity of
individual cells in the battery pack

*One or more temperature sensors to monitor the
battery temperature

*A voltage converter and regulator circuit to maintain
safe levels of voltage and current

*A battery charge state monitor, which is a small

computer that handles the whole charging process N

to make sure the batteries charge as quickly and Eﬁ‘{&ﬁ-‘# EE‘%
fully as possible.
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When a battery been charge or discharge over voltage, it will damage the
battery or burning even explode.

Usually we can category the batter voltage by five region:
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DUT Electrical Model

BB —s Vi Power Amp
Power
+ Inéanagement V2 Display
\/battery(IL) * DC/DC
converters
— * O ; -
requ?JIators - ATEIE A
sk |
4+ -
- EBjFIEHIEIT(PMU) FoH s
- BREHICH (PMIC)




TARPMIC

- PMICEFER4IEERITRNER , 832 EHEZ4H Linear regulators , Buck

Boost Regulators, switching regulators , LDO Z£88/4 , 15t HAYRE E%
‘SHBREBERIT

- N

Amazon Kindle Fire HD

Disassembly — Main PCB, Bottom

Teardown Analy

Qualcomm 32HuBI nvensense MP65M
Samsung Semiconductor | P— SWCP GRG28 ¥/TR1625L Sensor g xis gyro/ accelerometer -
KLMAG2GE4A-A001 5 A1B4 Antenna Switch ransceiver NA
Wbl Wolizahmico Module e 03 Qualcomm WCD9320

Flash - eMMC NAND, 16GB Power Management IC WMB8962BECSN Audio Codec

Audio Codec

Low-po

WLAN Module

FCI (Silicon Motion)|
FCB8080 RF Tuner
& Demodulator

NXP 47803
NFC Controller

Audience ES704 [§

Qualcomm Advanced Voice
WTR1620 Processor
Receiver

Biosensor
Pulse/Oxy IC

8roadcom
BCM2076HB1KUVBG SK Hynix

Bluetooth / FM / GPS HITKNNNSKDMP

SDRAM - Mobile DDR2, 1GB

Silicon Image
SIMG 8240B0
MHL Transmitter

Texas Instruments
TPD12S015AYFF
HDMI Companion IC

Qualcomm PMC8974
BB/AP Power Management ADI AD7 145
ADIAD7149 1

known

Amazon Kindle HD Samsung Galaxy Note 5 Apple Watch &=
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T A,

B AERE RSt AC source/

AC load
-DC/AC 240V, 60Hz
Inverter

(“power grid”)
SR AC power
' BEIV}I%g analyzer
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KERS EEgE[EIUIZR S

KERS block diagram
e R Y0 S -
oots request '
DRIVER sssvsnnns P : Possanans -
. , (car kinetic energy released) : .
1 e e ' E
' Braking system I .
' ; ' Motor-generator .
1 (car kinetic energy avalable) 1 v
"""""""" - STORAGE system
- Energy
&— 0 — e —J Tl v
?.Enﬁ=.

<% Control -
V Unit

. E
O  _O@mmn "7 « ‘ﬁ

brers | WSS
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Battery Pack:
— Rt BB 82561 EE I

21748208 REvE3
100881147 1

H ey i : Battery Cell:
2 v 18650 battery
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- iSRS ( BMS ) EEMEN T ReiEiREREBAIAIAR | BHIEREBHIITE
FERRAN ERLRE | FEREBRYE A | iERIBRRE., [EEREEERSH
g, BRIEREERITIEE

- BMS BYEZETINEE
o ()BB=Eit , HEf(EMSOC : BitFIREE
o (2)ENEUEFIFRIR : SCERES A FRIBREPNIRBEILREE. FTIRERERNR
FEitESEBE , BBt AE T FEEIIMEINS. RAYEEas Mg HERR |, HE
EHERIBAVEM |, (RIFEAEB I TR AN =
- (3)HBithIaAY I

LT
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- EBBIEREE
. AR
- FEBEBISIE | L
- FEithpalE
. BB
- BRI
- RS CGREE, B, iR, 55, )
- (RIPEBESINE (i3F5. M. FBEE...)
+ PMICFIBMSHiz:
© PMIC 1RSIt ( FSABAE DC-DC MEBIIR S50 , MNHILIINEE | S0RIF )
- BMSI8EME, ( SOCKIE , 7570, MUEBINEE , 198)
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« fEMHSE . BEENLE
o {FERRIREZR SMU HHTE B FEERNINL,

Large resistance  Small resistance Diode _ Battery
! ! ! I
— | v |™ /lT/ v ™ _lLv B I II v
THEE 1. 48R | ATLIER RISt R F
SieEERNEINEE , JLAESICRT . BRI |, 118 AmpHour BE
BEREIIRRN , TRTRARKEERE NN
o R, BBFREHITHEIBFTIMENE

+ (EPIATIEEERE FAEATLUSTAZSR battery pack AR
EERIE , BEFRERS

"~ KEITHLEY
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https://www.google.com/search?q=voltage+current+characteristics&source=lnms&tbm=isch&sa=X&ei=y9fKUsaPBcL3oAT53IHwDw&ved=0CAcQ_AUoAQ&biw=1280&bih=683
https://www.google.com/search?q=voltage+current+characteristics&source=lnms&tbm=isch&sa=X&ei=y9fKUsaPBcL3oAT53IHwDw&ved=0CAcQ_AUoAQ&biw=1280&bih=683
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CELL VOLTAGE (V)

CC/CV at .7C; 1000mAh CAPACITY

CHARGE CURRENT

CC/CVTRANSITION
POINT
--- .,
- - = e
Lo 100% SOC AT
- 150 Minutes

CC charge

CHARGE TIME (minutes)

CV charge

1600

500

400

300

CHARGE CURRENT {mA)

4 100%

CHARGE CAPACITY (%)

Recording voltage, current,
Amp-hour and ESR*
measurement result in
whole charging process.

The charging process from
SOC 0%~100% will be
used to build up battery
model for battery
simulation use
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T = *
T 2 —
BithasEMNTERE
= Measuring current at fixed sampling rate, calculate Amp-Hour by:
A-H=> I(n)* At :

1 12 13 14 15 I8

" HRImESCI
= ANEREER




EElﬂ’. [EBENiz

- BEARERIFRIAS T | Eift. 2
Euwlj\]Bﬂ RO BT

> TR : SIESREBEG FTEXROZRAAE

0 JANUARY 2016

16



EE.IH_’.I elist——PIFe

l)\Jl_tlj\:lBEE/JTj__t i, i ( ARelERT BREZENDAE )
- BRI : BEERBEFREEE 2281S HITL

_ . _ BEnAES3mABRHA
R=aV/Al 1@;5 L11865}() HETH
A%, BEREEZA

DC Resistance (IEC) 110mQ , RimAWEZYS
36mQ
° ﬁ_%umlj\JBH,iJﬂ Fillizl 1000Hz $iZ= FRYEE R , EAEBNIIYEELCRERN
i
il e e
VIRV
1000 Hz AC Test
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> WITSEREESE 1000Hz

. I

- BNEMSFLCRENES

ZRilin
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Battery

under test

1
1 =
C:2 10 f

C, (f: Measurement frequency)

Ci: 1.F
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Electrical Current

Electrical Voltage

>

FEtEREER K
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Capacity (mAh)
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8
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Resistagee
0 100 20 300 400 £00

Number of cycles

2
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1. IR (eREEYE )
(ERREIR , IREREIFEEE  iNRIFERESREEMT BRI ( FTRERZEI0 )
HEKRSEIERR , REluEKEIEEFE
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EBthIhEENL + (RIPZ 2L Eprom Part ID and Verify Blank
v
Initialization & Open circuit Voltage

v

N Thermistor Reading
\ v A
KRR SRR (R, Discharge Dver—(:lu rrent & Recovery
E&lﬂé“éﬁl’\]ﬁﬂlﬂﬂﬁt Pack AC Impedance Reading
\ﬂ'EE,E?EEE,,D]UEt Charge, Over Voltage Cutoff and Recovery

™

ii

e A N Ay Loaded Circuit Test
— A BV
EEPROM &5 Eprom Programming and Checksum Verification
&F.vV. Y
;FE%EE,EQQ‘\EE Battery Voltage Final Verification

T

Insert Assembly into Housing

!

Insert Bat‘téryrr into Charger

™
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- HinHIE
= HH T 7%
- AR BEI A A%
= PN BHI RS (LKHZ)
- EHn B EM RS
o= TS S T W
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» EEPROM 3£5
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Advantech PC
5065-6664
o I 5
© ’ 4338B ‘8888 © LCR %/Ea:m:nu\_t1 \
o oooo 6665 o =7 I)\-LIM
Ol o oo ° |
 |o2222222 88 . K2000 Jo A=
O O e s L — -
e | K2700 FFE5iERLE
© ’ 60608 ‘oooo 0000 © |
| oy ) 2380 EBFa%,
- - ° \
Arra - : 2260BZEKFHE R
’ 6652A ‘ O000 0OO0O0
O000 0000
o o 8388 858
O O
o) o
General Power Supply 15V output
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PMU/PMIC A9zt

» PMU ( power management unit ) #.2FRIREIERETT , —FIESEMAY. FTIEE
_U_L HEREELE , IERS MG TRREIREECH QD{EEJ:T:EQ,%T?E?%
J£=5(LDO). EﬁEumE’%ﬁﬁ%(DC/DC) (BT AR AR AR R E
E5T(PMU) |, IXRERTSTHL B SRR B RN LR , R/ BRI

'I'

E R N ESIE] | BA S
Pre-regulator
* Dialog « TSMC « STMicroelectroni
e Qualcomm ¢ SK Hynix CS
« NXP * Micron ’ Avar?o oo
 Analog Devices « TI Technologies
* Intersil » Toshiba * Renesas
* Intel * Broadcom " NXP
¢ Samsung « MediaTek * Sony DR Metnoty Peripherals
* Freescale
* Infineon
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Sourcels Sink

s iRV . mlw , Source
- BB REY -
Ve r== N
I_J %JE _J}—‘)n\.h*_t‘/
S
Source: - oo j Load:
Input SMU #1  T@w) o Output SMU #2
L=
v
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Line Regulation jRiF#ZE (SMU) « Turn-on (Power on), Turn-off (Power off)
_ . characteristics (Scope)
Load Regulation GagkigE=E (SMU)

Power Efficiency vs. load 32 (SMU)

* Power Loss, PWM (scope)

« Output ripple voltage, inductor ripple current

« Power Efficiency vs. line 3Z& (SMU) (Scope)
* Quiescent current FHSER (SMU)  Load transient response and recovery (Scope)

Rds-on Si@EPFH (SMU)

33 BEBE®8S
|
|
I

EFFICIENCY (L)

s R E R

Ve [V
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EE.,ﬂ.’.? ShlEErT (BMS ) BIiMllit

- {E AR R s R it Hl BT

228 18 DUT Electrical Model
o HEHEBIERRISOC KA FHIZHL Y o o
EE,IjJ ﬁgl_\EEIZZ?_I—_EPI%‘l =Ilt'l[n:anagement V2 I?isplay
u gﬁiIE?EEE,ﬁ_U:EEJ:TS coLrE)vgrters V 3
H_L-IIE};&EE’EEJJ:EE’}_ requlators Audio Amp
- PEIR BRI | FBE(EE craroe L.
Eﬁ‘lm Charger
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3.6V 3400mAh 3.6V 3400mAh

P e

3.6V 3400mAh 3.6V 3400mAh

3.6V 3400mAh 3.6V 3400mAh 2.8V 3400mAh

10.0V
Full voltage not available

SRR SISV

2 tERE NBE |, B

(a3 7

Z/HE BT
-\

2= =hY

BY

CC
LL

o

IR=E

E

SFFERER | HAKE
3 EFER R
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NEXT 12CELL
PACK ABOVE LTOR802-1 SERIAL DATA

Next Battery \& TO LTCES02-1
Battery Siring | Moniter rl { s DIE TEWP ABOVE

=

I' Registers
&

Control

! y £
Proprietary 12-CELL ]
intertace Enables BATTERY 4 MUX
:> 1000V Systems STRING L‘VW-
Without External
Isolators l I'
t‘\M— |

) ¥ \ I l- 10ppm VOLTAGE '
: o - ana. | REFERERC SERIAL DATA
Previous NEXT 12-CELL i /Iggp I:z TO LTCE802-1
Battery String | LTC6002 PACK BELOW ] BELOW
—— =3 - —|L:
SCAY MEIFR B BRI AR EIRZS

J 100k N1C

XII FEIRTSHIEE I TER IR AR

12 Cell
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