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1. it

ER—EBIIEEST » HY4145 BREEEEIMNIRE - AMTERIEFRBRESIER - %
SR 1EIRA GaugePack " BEE i BB IS Emat SIS EEE(OCV)fI B REMAFIE
EAREEESET » TEBERX RE - FIRMBENENEIRHERRFERNELS
EfhET - ARIFRMER - ERMNBRREEZER - @ - RIBERENRRREM T IEE
SZITRYIRPIECITRE - MBEBIMRNE » TLUGERFE LOAERMEEENE  (REE
FASERRERNINE -

2. %5k

o (FREEEEMEIIE NET=IIER
B NEEEE 16 iyt ADC > JRRBEER - ERVEERVAIE
B (FR-EENS - BEENRERESENERAE
B (FRARMNEE RS RERE

® NERBIHESNEETHRR
B & GaugePack'EEL - RE T EME  SHMBREBASME T
HYEEA
B BIHERE . RE  FRANBENENE
B AEEEENREINEUNER AECENTEREBRE
B EIEDEENSEEEENEIFFERIENV)IREIEIEE
B RREEE > ERNRELE
m REE > EANRERERHERNLITER

® BHEOEIERETINITRR

B EMEESEER

=5 SHA-1 SREEREZ S
I\I5 » RoSH-free / Pb—free » 2.5mm x 4mm gY 12 fa){i7; DFN &5

® BIRAEBNEMERIZIFFERIE(NV)IRPIECIERE
® IEfH 96 L TEIEESEIE(NV)H P EZRIRPISCITRE
® EREFENERE

* REREENERSHIERE

® ETREENE

°

°
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® AERAIES
® OIEIERR

4. EIREZAA

) } Package ) Package ) Material 3
Device No. Pins ) Code o MSL
Type Drawing Composition
HY4145-A012-01000 DFN 12 A 012 01000 Green* MSL-3

| EREE
FIgN: QNS HY4145 §) DFN12 B ER T 01 iRAVE S8 2B ¢ (GaugePack ™)
A0 000 R AHIERHNRPIFCIZEEE A » AR5k HY4145-A012-01000 -
? BNTEiReE
EMEEETEm I IHEEE DM E R IREIGCITEEEN D EI THRIS o MiEREEE B
HIRFEBEF AN DRI o = ERAEEE N HIREER IRPIFCITISA D HIARE -
° MSL(EERBURESMR):
REPRTFRMRIKIE IPC/JEDEC J-STD-020 RYFREEINAGEE DR - 22E
IPC/JEDEC J-STD-033 RUIE#EZIE -~ &5 ~ iEEpEa(FH -
* Green (RoOHS & no CI/Br):
HYCON EfE7%s Green Product » 55 RoHS S5 IRENZRIRE(Br/CI<0.1%)
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5. BRER

2 fRNEER (EiR):

— M 0 Pack
INOJ———-vss oD =
HY2113
1P [}—— vDD (DFN-6) oc
|— cs NC
SE/ALTD ALTC
REG18 SCL  scL
REGIN SDA O spa
MV BAT :\éﬁ :'g TS/BI GE
vce (DFN-12) SRN I—
1 1 vss SRP
T ¢
] PACK+
ANTES < .
2 $RITEREZ (ISR )
System Pack
) | PACK-
(m T W ._. Protector
O SDA N I
SCL
a
1P
SE/ALTD ALTC
I REG18 scL — D
I REGIN  HY4145 SDA ; I
BAT (DFN-12) TS/BI O
L vee SRN
T l vss SRP
& J7_ | PACK+
(m O
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SE/ALTD |[] ()| ALTC
REG18 |[___] []| scL
REGIN |[__] (]| sbA
BAT [y HY414S =7 155
vee | (]| SRN
vss (L] (]| SRP
2.5mm x4 mm DFN -12
A e |
7. FNIER
PIN | TYPE®W NAME DESCRIPTION
° Shutdown Enable Indication Output.
FARETERBRRINEET - #HAIINEL - SRRITES -
° Discharge Protection Alert Indication Output.
1 o SE/ALTD AR R BRI EBERNER - ERMIBERESH - #HAUTNEL - BB
& -
JER > SE # ALTD I TR BR—#EEi D RIER -
] Floated if not used.
° 1.8V Regulated Power Output.
2 OA REG18
—f{& 1.8V BB - ERARRBAIER - EE—(E 0.47 «F FIFEEFEI VSS -
) Power Supply.
3 P REGIN
EFEEMAYIER - EE—{E 0.1uF BEBFZE VSS -
° Battery Voltage Sense Input.
4 IA BAT
ARASENER < EREENRIEE -
o Regulated Power Supply.
5 OA VCC
—1{& 3.0V 2R - EFRREREBAVER - EE—{E 0.47 « F FIFEEFE VSS
6 P VSS ° Device Ground.
° Current Sense Positive Input.
7 IA SRP
EREE 5SmQ F| 20MQ ERBIEEE - SEASNEmER -
L] Current Sense Negative Input.
8 IA SRN
EREE 5mQ F| 20MQ E AR EE - 5250 VSS & -
° Thermistor Sense Input.
TS ARASENERE - NENSEAIZGEEERZE| VCC (ER - MfE 20kQFIRERT
9 IA A1/ PRI EREE VSS/ VCC -
° Battery Insertion Input.
Bl
RRtERISMEA » 20 : HY4145 BER%A -
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PIN | TYPEYW NAME DESCRIPTION
° Serial Data Input/Output.
10 1/0D SDA
ARFZAS 12C BIEERIR - MRS - EEANE0 10kQ Ry CRIEME R -
° Serial Clock Input.
11 SCL
ARFBAS 12C WIS HFIELR - BASVER 10k Q Y -RISERR(ERA -
o Charge Protection Alert Indication Output.
FARETZERBERNERETNER - ERTIBRERESN - #HAITNEL - BRIRIE
12 (0] ALTC
fciE
) Floated if not used.

E (1) | =8zEA; O =8iidit; OD =FiREilL; ARSI, OA=RIL; P =SREE -

© 2012-2015 HYCON Technology Corp Preliminary DS-HY4145-08000-V07_TC
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8. LHEEWIE

HY4145 {FR—EERFAEEEE M EMERVBIES N EESTRIIIRE - R IBRENS
S5 - BRNER  BENERASENERGST - RNFEREFEHREE -

BE T EmETES R EE(OCV)HEE AMNEHE GaugePack™ HEENIES
IR B ANRR » WREFSE(RC)  FREIREE(SOC) ~ MZERRI(TTE)A 7S
BSRS(TTF) » ERBELISIEE - BREMAEER BE « FEHTEMENE—EE
A RISHIEA T TS ME - IR BRSNS BN EEX IR REINE
MBI RENEHEES » UAEHESHESIREIRE T BISMKE - EEEXMNE
NT s BERSEEATHROTNRIRIRIEED -

B3 ER REMERIVAIE - HY4145 WEZ TMEREE 16 il 2-A B ADCs - ERIER
I[ERIRIEERER - AEteemBEENRENBEETEL - ZEREB—EUREM
MEVEHIm LA - B4R/ MERR A (HERY7R SmQ 2 20mQ)FKEIE - BE T BB
R EM RN E R E RAIZR 2 N AR EAB SRR £ -

ERIFERER  WRER « ERMEENIE - HY4145 BEREERIIAE - HEIHVERTTY
MEETT LATE A P RYTAZTER ETIRPIACIRES & TACE - ARSRINI T D BECLAE RNER
SRMRERENSH » WEILIRRERINGTTH - HRBFEEEALRINETER
RE » FZE iR B BRINITR -

SHANEREAFREIEERZITIREIECITR - EEARZERER » AT RPN
B IUGERY - tFIREEE R ERImRIEIRFRHEN - TIELGFRETESRBES
RYART » BXRIRPIECIRESIMSFY - NECSTMEEREAVERKER -

HY4145 12{f 96 A TEAVEERETZINERETIRPIECITRE » oAk 3 (8 32 ThilR - BE
BEE A - REFEHE B URREFER C - SRERZEEERE—EERIREIFKIEE
TTEE

HY4145 £k T 5B/ 2 iRBENTE - WHiTaT - AISMNEETHNERSE « REBHA
BEREBREAEEBE—RINMTEE BRTREmT EINTERERERMTEM
ELMTRARERNRSARSE HY4145 ERIFIKEE F3RIVEH - URIRPIGCIERS
& o 7 it 1010101 oEEEI S HY4145 -

HY4145 $2{H 3 HREEIRIRTN : IES(NORMAL)  iEBR(SLEEP) » St FEIR(FULLSLEEP)
FMIRBR(HIBERNATE) - LUEERECERR EMNBESHEEH/IVERIVZ BRITIFEFH
2 - RLSHRIEN T LIEBamwRE) -

© 2012-2015 HYCON Technology Corp Preliminary DS-HY4145-08000-V07_TC
www.hycontek.com page10



HY4145

Single Cell Li+ Battery Gauge IC

With Protection

9. J3IEHE

One-wire Thermister
EUART LDOs : ;
Interface : . : Power
: 16-bit ADC for }
i Voltageand
{ Temperature i | | Temperature
POR/BOR Referance Measurements Sensor
Registers Oscillators Test Mode
Micro : :
RAM Controller { 16-bit ADC for ! Voltage,
: Current : Current,
! Measurements Temperature
: : Protection
Flash Memory | | 12C Interface : : Control
HY4145 Block Diagram
Preliminary
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10. BRSH

10.1. ABSOLUTE MAXIMUM RATINGS
Voltage on REGIN pin relative to VSS -0.3Vto 7.0V
Voltage on BAT pin relative to VSS -0.3Vto 7.0V
Voltage on REG18, VCC pins relative to VSS -0.3V to 3.6V
Voltage on SRP, SRN, TS/BI pins relative to VSS -0.3Vto VCC + 0.3V
Voltage on ALTD/TOUT, SE/ALTC pins relative to VSS -0.3Vto VCC + 0.3V
Voltage on SDA, SCL pins relative to VSS -0.3V to 6.0V
Functional Temperature Range —40°C to +100°C
Storage Temperature Range —-65°C to +150°C
Soldering Temperature (10 Sec) +260°C

S EE—IEREENE - IR BT AR I 15 Lo BB L A A DA R  FES D ATIE BB (E (T AR BTV BEI TR F - RAF IR EE e 1R A BT

ERFEZERTENT

10.2. ELECTRCAL CHARACTERISTICS
(VREGIN = VBAT= 2.7V to 5.5V. CREGIN =0.1uF. CVCC =0.47uF. CREG18 = 0.47uF. TA = —-40°C to +85°C. Unless

otherwise noted, typical values are at T4 = 25°C and Vgegin = Vear = 3.6V.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Normal operation. 3.0 5.5
Supply Voltage VReciN v
No Flash writes. 2.7 3.0
NORMAL Mode. (Note 1)
lcc 110
ILoAD > ISLEEP
SLEEP Mode.
IsLp 50
ILoAD < IsLEEP
Supply Current uA
FULLSLEEP Mode.
lFuLLsLe 18

ILoAD < ISLEEP

HIBERNATE Mode.
IHiB 4
ILoAD < IHIBERNATE

Power-Up Communication

truco 350 ms
Delay
SDA, SE, ALTD, ALTC
Vou lo. = 3mA 04 \Y
Output Logic Low
SE, ALTD, ALTC Vee -
VOH IOH =—1mA \
Output Logic High 0.5
External pull-up resisters
SDA Vee =
VOH(OD) to VCC. V
Output Logic High 0.5
loH =—-1mA
© 2012-2015 HYCON Technology Corp Preliminary DS-HY4145-08000-V07_TC
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SDA, SCL

Vi -0.3 0.6 \Y
Input Logic Low
SDA, SCL

Viy 1.2 6.0 \Y
Input Logic High
BAT Vss — Vss + Y
Input Voltage Range 0.125 5.0
SRP, SRN Vss — Vss + Y
Input Voltage Range 0.125 0.125
TS Vss — Vee - v
Input Voltage Range 0.125 0.1

10.3. POWER-ON RESET
(VREGIN = VBAT: 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = —-40°C to +85°C. Unless

otherwise noted, typical values are at T4 = 25°C and Vreggin = Vear = 3.6V.)

PARAMETER

SYMBOL

CONDITIONS

MIN TYP

MAX

UNITS

Power—On—Reset Voltage

VPOR

1.90 2.00

2.10

\Y

10.4.3.0V LDO Regulator
(VREGIN = Vgar= 2.7V to 5.5V. CREGIN =0.1uF. CVCC =0.47uF. CREG18 = 0.47uF. Tpo = -40°C to +85°C. Unless

otherwise noted, typical values are at T4 = 25°C and Vgegin = Vear = 3.6V.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vce + Vprop < VREGIN <
4.5V, 2.7 3.0 3.3
Regulator Output Voltage, v lcc < 3mA, Ta =25°C vV
CC
VCC 2.7V £ VRegIN £ Ve +
V VREGIN VREGIN - VREGIN
DROP: 018 | 021 | -025
lcc=3mA, Ta =25°C
lcc=1mA, Tp = 25°C 60 70 80 mV
Dropout Voltage Vbrop
lcc = 3mA, Ta =25°C 180 210 240 mV
Temperature Regulation dVee temp | lec=0, 1,2, 3mA 500 ppm/°C
. . lcc = 1mA,
Line Regulation dVee Line 30 mV/V
3.5V £ VRegIN £4.5V
Load Regulation dVee Loap | lec = 3mA, Vgegin = 3.6V 12 mV

© 2012-2015 HYCON Technology Corp
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10.5.1.8V LDO REGULATOR
(VREGIN = VBAT= 2.7V to 5.5V. CREGIN =0.1uF. CVCC =0.47uF. CREG18 = 0.47uF. TA = —-40°C to +85°C. Unless

otherwise noted, typical values are at T4 = 25°C and Vgegin = Vear = 3.6V.)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Regulator Output Voltage,
VREG18 IREG‘IB <3mA 1.6 1.8 2.0 \Y
VRec1s
Temperature Regulation dVrecis Temp | lrects =0, 1, 2, 3mA 500 ppm/°C
Line Regulation dVREG187LINE IREG'IB =1mA 12 mV/V
Load Regulation dVREG187LOAD IREG'IB < 3mA, VREGIN =2.7V 6 mV

10.6. THERMISTOR SENSE CHARACTERISTICS
(VREGIN = VBAT: 2.7V to 5.5V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = —-40°C to +85°C. Unless

otherwise noted, typical values are at T4 = 25°C and Vreggin = Vear = 3.6V.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
TS Output Resistance R+s 33 44 55 kQ
TS Output Resistance
. TCrs 25 PPM/°C
Temperature Coefficient

10.7. THERMISTOR DRIVE CHARACTERISTICS
(VREGIN = Vgar= 2.7V to 5.5V. CREGIN = 0.1uF. CVCC =0.47uF. CREG18 = 0.47uF. Tpo = -40°C to +85°C. Unless

otherwise noted, typical values are at T4 = 25°C and Vgegin = Vear = 3.6V.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
OUtpUt Voltage Vtout ltout= 0 Vee V
TOUT Pass Element

. Rps,on ltout = TMA 50 100 Q
Resistance

10.8.LOW FREQUENCY OSCILLATOR CHARACTERISTICS
(VREGIN = Vgar= 2.7V to 5.5V. CREGIN =0.1uF. CVCC =0.47uF. CREG18 = 0.47uF. Ta= —40°C to +85°C. Unless

otherwise noted, typical values are at T4 = 25°C and Vgegin = Vear = 3.6V.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Frequency fosc 32.768 KHz
0<Ta<60°C -1.5 0.25 1.5
Frequency Error feio —20°C < Tas<70°C 2.5 0.25 2.5 %
—40°C < Ta<85°C -4.0 0.25 4.0
Startup Delay tsxo 500 us
© 2012-2015 HYCON Technology Corp Preliminary DS-HY4145-08000-V07_TC
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10.9.INTEGRATING ADC (COULOMB COUNTER) CHARACTERISTICS
(VREGIN = VBAT= 2.7V to 5.5V. CREGIN =0.1uF. CVCC =0.47uF. CREG18 = 0.47uF. TA = —-40°C to +85°C. Unless

otherwise noted, typical values are at T4 = 25°C and Vgegin = Vear = 3.6V.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input voltage Range
VsRrN Vsr = Vsrp— Vsrn -0.15 0.15 V
(Vsrn and Vsrp)
Conversion Time tsxo Single conversion 1 S
Resolution Single conversion 15 16 bits
Full Scale Error VsRrERR 0.35 %
Full Scale Drift VsRDRIFT 150 PPM/°C
Offset Error Vsros 10 uVv
. Vsr,0s,DRI
Offset Error Drift 0.4 27 uv/°C
FT

Integral Nonlinearity Error InL 10.007 | £0.034 FSR
Effective Input resistance ZsrN 2.5 MQ
Input Leakage Current IsrLkG 0.3 uA

10.10.

ADC (TEMPERATURE AND BATTERY MEASUREMENT) CHARACTERISTICS

(VREGIN = VBAT= 2.7V to 5.5V. CREGIN =0.1uF. CVCC =0.47uF. CREG18 = 0.47uF. TA = —-40°C to +85°C. Unless

otherwise noted, typical values are at T4 = 25°C and Vgegin = Vear = 3.6V.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input voltage Range Vapc,N -0.2 1 \Y
Conversion Time tsxo Single conversion 250 ms
Resolution Single conversion 14 15 bits
Offset Error Vapc.0s 10 nv
Full Scale Error Vabc eRR 0.1 0.7 %
Full Scale Drift V ADC DRIFT 50 PPM/°C
Input Offset Vabc,0s 1 mV
Offset Error Drift Vaoe,0s.08 25 18 uv/eC

IFT

Integral Nonlinearity Error Ine 10.007 | £0.034 FSR
Effective Input resistance Zppc,N 2.5 MQ
Input Leakage Current labc Lke 0.3 pA
© 2012-2015 HYCON Technology Corp Preliminary DS-HY4145-08000-V07_TC

www.hycontek.com

page15




HY4145

Single Cell Li+ Battery Gauge IC

With Protection

10.11.

DATA FLASH MEMORY CHARACTERISTICS
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(VREGIN = VBAT= 3.3V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG18 = 0.47uF. TA = —-40°C to +85°C. Unless otherwise

noted, typical values are at To = 25°C and Vgegin = Vear = 3.6V.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Data Retention Tor 10 Years
Flash Programming Write
Cycles 20000 Cycles
Row Programming Time trowpPrOG 2 ms
Mass Erase Time t\MassErass 200 ms
Page Erase Time tpageErass 20 ms
Flash Write Supply Current lccprog 5 10 mA
Flash Erase Supply Current lccerase 5 10 mA

10.12.

2-WIRE INTERFACE COMMUNICATION TIMING CHARACTERISTICS

(VREGIN = VBAT= 1.8V. CREGIN = 0.1uF. CVCC = 0.47uF. CREG‘lS = 0.47uF. TA = -40°C to +85°C. Unless otherwise

noted, typical values are at Tp = 25°C and Vgeginy = Vear = 3.6V.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL Clock Frequency fscL (Note 1) 0 400 KHz
Bus Free Time Between a
taur 66 us
STOP and START Condition
Hold Time (Repeated)
thp:sTA (Note 2) 0.6 us
START Condition
Low Period of SCL Clock tLow 1.3 uS
High Period of SCL Clock thicH 0.6 V&
Setup Time for a Repeated
. tsu:sta 0.6 us
START Condition
Data Hold Time tHD.DAT (Note 3, 4) 0 0.9 uS
Data Setup Time tsu-paT (Note 3) 100 ns
Rise Time of Both SDA and 20 +
tr 300 ns
SCL Signals 0.1Cg
Fall Time of Both SDA and 20 +
te 300 ns
SCL Signals 0.1Cg
Setup Time for STOP
. tsu:sto 0.6 us
Condition
Spike Pulse Widths
tsp (Note 5) 0 50 ns
Suppressed by Input Filter
© 2012-2015 HYCON Technology Corp Preliminary DS-HY4145-08000-V07_TC
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HY4145
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With Protection

HYGON

HYCON TECHNOLOGY

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Capacitive Load for Each Bus
Cs (Note 6) 400 pF
Line
SCL, SDA Input Capacitance Cain 60 pF

E 1 FEWERSIR - ARSI ARERIHEAIRTER> tereer » HY4145 SEABEIRIZT -
E 2 : fsol VAMER) FHEEEFHFEN L EH/ T ERE -
JE 3 : MR RBLER SCL ERAVEETFRE(Tiow) » RFEEMERA thpoar ©
T 4+ 2er{R7S SDA (SSRMAIRBIEHZEA 300 ns AIRFFKEI(23 SCL S5EAY VIHmMIn) - LIS SCL TR ERED -
7 5 ¢ £ SDA A SCL LRV INFIMARE 2R CAVEEARIE - WHEEERERISR] -

N

7E6: Co- T2 pF A—EERIAIRES -

1:12C ERpHRFE

SDA _1

SCL

FtF

|

SU;DAT
«—

HD;STA

(7]

—>

HD;DAT

SU;STA

Sr

7tBUF'
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HY4145
Single Cell Li+ Battery Gauge IC HVCQ"

With Protection HYCON TECHNOLOGY

11. ENaT

11.1. STANDARD COMMANDS
HY4145 5T —RIAY 2 (TERERERE » (ERFEENNRASMENR - ZE
REm B E A EERE - 2R 1 TR - BREEmSHEMELTTERVERIERN »
M EEERYER DA RE X EmHINEE » DUREBENNEA YRR 2 ATEERRET -
BEERIHHIEE - 907E I°C NESHRELAEBEE  ZERDEEH(NORMAL)
RIVEER BRI LG - BRI KFE T EEFE(NORMALMEL » 23 EX(FULL
ACCESS) » Z5(SEALED)ZARE 1] (UNSEALED)(BRAGHURINHVEF B - sA2RE
HVEINEE - )

7 1 STANDARD COMMANDS

COMMAND ‘ ACCESS' ‘ FORMAT2 MINIMUM MAXIMUM DEFAULT UNIT
0x00 / 0x01 R/W Control() Hex 0x0000 Oxffff — —
0x02 / 0x03 R/W AtRate() 12 -32768 0 — mA
0x04 / 0x05 R AtRateTimeToEmpty() u2 0 65535 — minute
0x06 / 0x07 R Temperature() u2 0 65535 — 0.1°K
0x08 / 0x09 R Voltage() u2 0 65535 — mV
0x0a / 0x0b R Flags() U2 0x0000 Oxffff — —
0x0c / 0x0d R NominalAvailableCapacity() u2 0 65535 — mAh
0x0e / OxOf R FullAvailableCapacity() u2 0 65535 — mAh
0x10 / 0x11 R RemainingCapacity() u2 0 65535 — mAh
0x12/0x13 R FullChargeCapacity() u2 0 65535 — mAh
0x14 / 0x15 R AverageCurrent() 12 -32768 32767 — mA
0x16 / 0x17 R RunTimeToEmpty() U2 0 65535 — minute
0x18 /0x19 R AverageTimeToFull() U2 0 65535 — minute
Ox1a/0x1b R StandbyCurrent() 12 -32768 32767 — mA
0x1c/ 0x1d R StandbyTimeToEmpty() U2 0 65535 — minute
Ox1e / Ox1f R MaxloadCurrent() 12 -32768 32767 — mA
0x20 / 0x21 R MaxloadTime ToEmpty() u2 0 65535 — minute
0x22 / 0x23 R AvailableEnergy() U2 0 65535 — 10mWh
0x24 / 0x25 R AvailablePower() U2 0 65535 — 10mwW
0x26 / 0x27 R TimeToEmptyatContantPower() u2 0 65535 — minute
0x28 / 0x29 R InternalTemperature() u2 0 65535 — 0.1°K

cycle
0x2a / 0x2b R CycleCount()3 U2 0 65535 —

count
0x2c / 0x2d R RelativeStateOfCharge() u2 0 100 — %
T©2012-2015 HYCON Technology Corp ___ Preliminary  DS-HY4145-08000-V07_TC _
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HY4145
Single Cell Li+ Battery Gauge IC HVCQ"

HYCON TECHNOLOGY

With Protection

COMMAND ACCESS' FORMAT2 MINIMUM MAXIMUM DEFAULT
0x2e R StateOfHealth() U1 0 200 — % / num
ox2f R SOHStatus() HA1 0 Oxff — Hex
0x30 / 0x31 R Current() 12 -32768 32767 — mA
0x32 / 0x33 R SafetyStatus() u2 0x0000 Oxffff 0x0000 —
0x34 / 0x35 R PassedCharge() U2 0 65535 — 0.25mAh
0x36 / 0x37 R DepthOfDischarge0() U2 0 Oxffff — Hex

1. BHNRBHBINE @ EaHE| Control()I1 LERFEAR -
2. 12=2 {STHEFIE B SRS U2=2 (T A IERSRAVE ST -

3. EIERRIVRFR » BMREFRENEREBRGEIRMCIEESN » Lt TEEEBERTIREERPED -
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HY4145

Single Cell Li+ Battery Gauge IC

With Protection

11.2. CONTROL COMMANDS

Eeinntatsl —{BFRIUAY 2 ATTHEIRERERE - BLEBNINITHIEE SEES

P
AT

HYGON

HYCON TECHNOLOGY

RIFBRERPTRIRRIERIIIEE - B HY4145 ERANEFEEINR - BBk 2 By
FFIE

7% 2. Control() SUBCOMMANDS

COMMAND ACCESS ‘ FUNCTION ‘ DESCRIPTION ‘ DEFAULT
0x0000 R ControlStatus() Reports the status of data flash checksum, hibernate, etc. —
0x0001 R DeviceType() Reports the device type (HY4145). 0x4145
0x0002 R FirmwareVersion() Reports the firmware version on the device. —
0x0003 R HardwareVersion() Reports the hardware version on the device. —
0x0004 R DFChecksum() Calculates a Data Flash checksum and reports the checksum on a read. —
0x000c R DFVersion() Reports the Data Flash version on the device. —
0x0010 w SetFullSleep() Forces ControlStatus().FULLSLEEP to 1. —
0x0011 W SetHibernate() Forces ControlStatus().HIBERNATE to 1. —
0x0012 w ClearHibernate() Forces ControlStatus().HIBERNATE to 0. —
0x0013 w SetShutdown() Enables the SE pin to change state. —
0x0014 w ClearShutdown() Disables the SE pin from changing state. —
0x0020 No1 SealedDevice() Places the device into SEALED state. —

Calculates an Instruction Flash checksum and reports the checksum on a
0x0022 R IFChecksum() —

read.
0x0040 No1 CalibrationMode() Places the device in calibration mode. —
0x0041 \W Reset() Forces a full reset of the device. It is a one-shot action. —
0x0042 w QuickStart() Forces a re-calculation about capacity information. —
0x0043 No1 DesignCapacity() Write Design Capacity() in data flash. —
0x0044 No1 CycleCount() Write Cycle Count() in data flash. —
0x0045 No1 CellAge() Write Cell Age() in data flash. —
0x0046 w ClearLearned() Forces Flag().LRND to 0. —
0x0055 R ChipType() Chip Type, and fixed with part number. 0x4145
0x0057 R Qmax() Uncompensated Capacity when fully charged —
0x0059 R DischargeCC () Discharge of coulomb counting —
0x0070 R UnsmoothSoC() Unsmooth relative state of charge —
0x0071 R SmoothRM() Smooth remaining capacity —
0x0072 R SmoothFCC() Smooth full charge capacity —
0x0073 R UnsmoothRM() Unsmooth remaining capacity —
0x0074 R ModelASelect() Select Model Type A —
0x0075 R ModelBSelect() Select Model Type B —

© 2012-2015 HYCON Technology Corp
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HY4145
Single Cell Li+ Battery Gauge IC HVCQ"

With Protection HYCON TECHNOLOGY

COMMAND ACCESS FUNCTION DESCRIPTION ‘ DEFAULT

0x0082 R Version() Algorithm version. 0008

1. CAN BT IAEZEHETNAE A CANNOT BIREETERBHENRA -

© 2012-2015 HYCON Technology Corp Preliminary DS-HY4145-08000-V07_TC
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HY4145

Single Cell Li+ Battery Gauge IC

With Protection

11.3.EXTENDED COMMANDS

ERMSREBLIREMTESHIIIEE -
o o BEMBRIBILAERIE—E 2 LTHEIT -
SEEFEN(FULL ACCESS) » BHISAREL (BRAGEMRIHY

AR © )

7= 3. EXTENDED COMMANDS

COMMAND ‘ SEALED UNSEALED DESCRIPTION FORMAT1 ‘ UNIT
0x38 R R WakeCurrentThreshold() 11 mV
0x39 R R OperationConfigB() Hex —

0x3a / 0x3b R R OperationConfigA() Hex —

0x3c / 0x3d R R DesignCapacity() U2 mAh
0x3e N/A R/W DataFlashClass()2 Hex —
0x3f N/A R/W DataFlashBlock()2 Hex —
0x40 to 0x53 R/W R/W BlockData() / Authenticate()3 Hex —
0x54 R/W R/W BlockData() / AuthenticateCheckSum() Hex —
0x55 to Ox5f R R/W BlockData() Hex —
0x60 N/A R/W BlockDataChecksum() Hex —
0x61 N/A R/W BlockDataControl() Hex —
0x62 R R DeviceNameLength() Hex —
0x63 to 0x69 R R DeviceName() Hex —

1. 11=1 ATHEBERRE S, U2=2 (T NFIEERAVES -
2. EBHENT - ERPOLEEABBMT 0x3E FIRIAT 0x3F ZEY -
3. BLOCKDATA()an =1 AINEE - RRTEI—ARERIRPIFITES - WERSDERE
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With Protection HYCON TECHNOLOGY

11.4. %IE'H&FJ'EEET%EE
£ HY4145 b » ERIREIECITREE — EﬂHE%*'IEDB'IME“ BEWIRIEAVTERIE « SR
75 REEH  EEEEFANIEAES FCISRE LA IER GRS A FEN - BB
RIS HY4145 IT'EEHF@’@EVFB%{’E \ 1TP‘EE’ BHEEEN - 5% 4 HRiiE S BRIRPIECIERE
AYAIE -

I 4. BRIRPIECIEREER

SUBCLASS
SUBCLASS OFFSET FORMATE MINIMUM MAXIMUM DEFAULT UNIT
ID
1% Level Low Temp Over Voltage
1 Voltage 0 12 3700 5000 4300 mV
Safety (LT OV) Threshold
1% Level Low Temp Over Voltage
1 Voltage 2 12 0 4400 3900 mV
Safety (LT OV) Recovery
1% Level Standard Temp Over
Safety 1 Voltage 4 12 Voltage 3700 5000 4500 mV
(ST OV) Threshold
1% Level Standard Temp Over
Safety 1 Voltage 6 12 Voltage 0 4400 4100 mV
(ST OV) Recovery
1% Level High Temp Over Voltage
1 Voltage 8 12 3700 5000 4400 mV
Safety (HT OV) Threshold
1% Level High Temp Over Voltage
1 Voltage 10 12 0 4400 4000 mV
Safety (HT OV) Recovery
1% Level Over Voltage
1 Voltage 12 U1 0 240 8 s
Safety (OV) Time
1% Level Under Voltage
1 Voltage 13 12 0 3500 2200 mV
Safety (UV) Threshold
1% Level Under Voltage
1 Voltage 15 12 0 3600 3000 mV
Safety (UV) Recovery
1% Level Under Voltage
1 \oltage 17 U1 0 240 8 s
Safety (UV) Time
1% Level Charge Over Current
1 Current 32 12 0 20000 6000 mA
Safety (COC) Threshold
1% Level Charge Over Current
1 Current 34 12 0 1000 300 mA
Safety (COC) Recovery
1% Level Charge Over Current
1 Current 36 U1 0 240 8 s
Safety (COC) Time
1% Level 1 Current 38 12 Discharge Over Current 0 20000 6000 mA
————————————————————————————————————————————————————————————————————————————]
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With Protection HYCON TECHNOLOGY

SUBCLASS
SUBCLASS OFFSET FORMATE MINIMUM MAXIMUM DEFAULT
ID
Safety (DOC) Threshold
1% Level Discharge Over Current
1 Current 40 12 0 1000 300 mA
Safety (DOC) Recovery
1% Level Discharge Over Current
1 Current 42 U1 0 240 8 s
Safety (DOC) Time
1% Level
1 Current 43 U1 Current Recovery Time 0 240 8 s
Safety
1% Level Charge Over Temp 1
1 Temp 64 12 0 2550 550 0.1°C
Safety (COT1) Threshold
1% Level Charge Over Temp 1
1 Temp 66 12 0 2550 500 0.1°C
Safety (COT1) Recovery
1% Level Charge Over Temp 1
1 Temp 68 u1 0 240 2 s
Safety (COT1) Time
1% Level Discharge Over Temp 1
1 Temp 69 12 0 2550 600 0.1°C
Safety (DOT1) Threshold
1% Level Discharge Over Temp 1
1 Temp 71 12 0 2550 550 0.1°C
Safety (DOT1) Recovery
1% Level Discharge Over Temp 1
1 Temp 73 u1 0 240 2 s
Safety (DOT1) Time
1% Level Discharge Start High Temp
1 Temp 74 12 0 1200 600 0.1°C
Safety (DHT) Threshold
1% Level Discharge Start High Temp
1 Temp 76 12 0 1200 550 0.1°C
Safety (DHT) Recovery
JEITA Temp 1
Charge Ctrl 5 Charge Temp 0 12 —400 1200 0 0.1°C
JT1)
JEITA Temp 2
Charge Ctrl 5 Charge Temp 2 12 —400 1200 120 0.1°C
JT2)
JEITATemp 3
Charge Ctrl 5 Charge Temp 4 12 —400 1200 450 0.1°C
(JT3)
JEITATemp 4
Charge Ctrl 5 Charge Temp 6 12 —-400 1200 550 0.1°C
(JT4)
Charge Ctrl 5 Charge Temp 8 12 Temp Hysteresis 0 100 10 0.1°C
General Cfg 3 General Data 0 H1 Operation Cfg B 0x00 Oxff 0xFO —
———————————————————————————————————————————————————————————————————————— ]
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With Protection HYCON TECHNOLOGY

SUBCLASS
SUBCLASS OFFSET FORMATE MINIMUM MAXIMUM DEFAULT UNIT
ID
General Cfg 3 General Data 1 H1 Operation Cfg A High 0x00 Oxff 0x00 —
General Cfg 3 General Data 2 H1 Operation Cfg A Low 0x00 Oxff 0x31 —
Battery Cfg 3 Battery Data 3 12 Design Capacity (DC) 0 32767 8996 0.25mAh
% per 100
Battery Cfg 3 Battery Data 5 u2 Design Age 0 25600 2.93
cycles
Battery Cfg 3 Battery Data 7 12 Termination Voltage 0 4500 3000 mV
Charge
Charge Ctrl 3 9 12 Charging Voltage 0 1000 4200 mV
Termination
Charge
Charge Ctrl 3 1" 1 Taper Voltage 0 255 100 mV
Termination
Charge
Charge Ctrl 3 12 12 Taper Current 0 1000 100 mA
Termination
Charge
Charge Ctrl 3 14 1 Current Taper Window 0 60 40 s
Termination
Charge
Charge Ctrl 3 15 1 Minimum Taper Charge 0 1000 25 0.01mAh
Termination
Charge
Charge Ctrl 3 126 I Fully Charging Time 0 255 10 minute
Termination
Gauge 3 Current Data 16 12 Initial Maximum Current 32767 0 440 mA
Gauge 3 Current Data 18 12 Initial Standby Current 256 0 44 mA
Gauge 3 Current Data 20 12 State Of Health Current 32767 0 100 mA
Current
Gauge 3 22 12 Quit Current Threshold 0 1000 15 mA
Threshold
Learning Relaxation Voltage Time
Gauge 3 26 H1 0x00 Ox(ff 0x0E —
Threshold Threshold
Learning
Gauge 3 27 U1 SOC Delta Threshold 0 255 40 %
Threshold
Learning SOC Learning Qualification
Gauge 3 28 u1 0 255 15 %
Threshold Threshold
Learning SOC Learning High
Gauge 3 29 u1 0 255 40 %
Threshold Threshold
Learning SOC Learning Low
Gauge 3 30 u1 0 255 20 %
Threshold Threshold
Capacity
Gauge 3 31 12 SOC1 Set Threshold 0 65535 150 mAh
Threshold
———————————————————————————————————————————————————————————————————————— ]
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With Protection HYCON TECHNOLOGY

SUBCLASS
SUBCLASS OFFSET FORMATE MINIMUM MAXIMUM DEFAULT
ID
Capacity
Gauge 3 33 12 SOC1 Clear Threshold 0 65535 175 mAh
Threshold
Capacity
Gauge 3 35 12 SOCF Set Threshold 0 65535 75 mAh
Threshold
Capacity
Gauge 3 37 12 SOCF Clear Threshold 0 65535 100 mAh
Threshold
Gauge 3 Current Sense 39 12 Sense Resistor 0 65535 10000 nQ
Sense Resistor Temp 0.117
Gauge 3 Current Sense 41 12 —3840 3840 0
Coefficient ppm/°K
Current
Power 3 43 1 Sleep Current 0 100 10 mA
Threshold
Current
Power 3 44 " Hibernate Current 0 255 3 mA
Threshold
Voltage
Power 3 46 12 Hibernate Voltage 2400 3000 2700 mV
Threshold
Current
Power 3 48 12 Charge Current Threshold 0 1000 40 mA
Threshold
Current Discharge Current
Power 3 50 11 0 255 30 mA
Threshold Threshold
Time
Power 3 51 U1 Full Sleep Wait Time 0 255 180 s
Threshold
Current
Power 3 52 1 Wake Current Threshold 0 255 240 40V
Threshold
Current
Power 3 53 12 Deadband 0 5 5 mA
Threshold
\oltage
Flash Cfg 3 55 12 Flash Update OK Voltage 2000 5000 3100 mV
Threshold
Capacity
Gauge 3 57 12 Reserve Capacity 0 9000 0 mAh
Data
Capacity
Gauge 3 59 12 CC Threshold 0 64000 3120 mAh
Threshold
General Cfg 3 General Data 61 H1 Smooth Config 0x00 Oxff 0x03 —
Gauge 3 Battery Data 62 11 Near Empty Compensation 0 255 12 0.25%
Gauge 3 Battery Data 124 12 DSG Efficiency Threshold 0 65535 2000 uVv
———————————————————————————————————————————————————————————————————————— ]
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SUBCLASS
SUBCLASS OFFSET FORMATE MINIMUM MAXIMUM DEFAULT UNIT
ID
Manufacture Manufacture
6 0 H2 Pack Lot Code 0x0000 Oxffff 0x0000 —
Data Data
Manufacture Manufacture
6 2 H2 PCB Lot Code 0x0000 Oxffff 0x0000 —
Data Data
Manufacture Manufacture
6 4 H2 Firmware Revision 0x0000 Oxffff — —
Data Data
Manufacture Manufacture
6 6 H2 Hardware Revision 0x0000 Oxffff — —
Data Data
Manufacture Manufacture
6 8 H2 Cell Revision 0x0000 Oxffff 0x0001 —
Data Data
Manufacture Manufacture
6 10 H2 Flash Data Revision 0x0000 Oxffff 0x0001 —
Data Data
Manufacture Manufacture
6 12 H2 Device Type 0x0000 Oxffff 0x4145 —
Data Data
Manufacture Manufacture
6 32 H2 Specification Info 0x0000 Oxffff 0x0031 —
Data Data
Manufacture Manufacture
6 34 U2 Manufacturer Date 0 65535 0 —
Data Data
Manufacture Manufacture
6 36 H2 Serial Number 0x0000 Oxffff 0x0001 —
Data Data
Manufacture Manufacture
6 38 S21 Manufacturer Name — — Hycontek ASCII
Data Data
Manufacture Manufacture
6 50 S21 Device Name — — HY4145 ASCII
Data Data
Manufacture Manufacture
6 58 S5 Device Chemistry — — LION ASCII
Data Data
Manufacturer Manufacturer
32 32-63 S32 Block A [0 —31] — — — —
Info Info
Manufacturer Manufacturer
32 64— 95 S32 Block B [0 — 31] — — — —
Info Info
Manufacturer Manufacturer
32 96 — 127 S32 Block C [0 —31] — — — —
Info Info
Thermistor 30 Data 0-93 147 Thermistor Info — — — —
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With Protection HYCON TECHNOLOGY

SUBCLASS

SUBCLASS OFFSET FORMATE MINIMUM MAXIMUM DEFAULT
ID

Lifetime Data 9 Temp Data 0 12 Lifetime Maximum Temp 0 1400 300 0.1°C

Lifetime Data 9 Temp Data 2 12 Lifetime Minimum Temp 0 1400 200 0.1°C

Lifetime Maximum Cell
Lifetime Data 9 Voltage Data 4 12 0 32767 3500 mV
Voltage

Lifetime Minimum Cell
Lifetime Data 9 Voltage Data 6 12 0 32767 3200 mV
Voltage

Lifetime Maximum Charge
Lifetime Data 9 Current Data 12 12 -32767 32767 1500 mA
Current

Lifetime Maximum
Lifetime Data 9 Current Data 14 12 -32767 32767 —3000 mA
Discharge Current

Gauge 9 Battery Data 76 12 Design Capacity (DC) 0 32767 8696 0.25mAh
Gauge 9 Battery Data 78 u2 Cycle Count 0 65535 0 %
% per 100
Gauge 9 Battery Data 80 12 Cell Age 0 25600 2.93
cycles

Lifetime Maximum Average
Lifetime Data 9 Current Data 82 12 -32767 32767 —1000 mA
Discharge Current

Lifetime Data 9 Temp Data 84 12 Lifetime Average Temp 0 1400 250 0.1°C

Lifetime Data 9 Temp Data 86 12 Lifetime Over Temp Count 0 65535 0 count

Lifetime Over Temp
Lifetime Data 9 Temp Data 88 12 0 65535 0 s
Duration

Lifetime Over Voltage
Lifetime Data 9 Voltage Data 90 12 0 65535 0 count
Count

Lifetime Over Voltage
Lifetime Data 9 Voltage Data 92 12 0 65535 0 s
Duration

Lifetime Temp Sample
Lifetime Data 9 Temp Data 94 14 0 140000000 0 num
Count

Lifetime Flash Update

Lifetime Data 9 Flash Data 96 12 0 32767 0 num
Count
Lifetime Data 7 Resolution 0 1 Lifetime Temp Resolution 0 255 10 0.1°C
Lifetime Data 7 Resolution 1 1 Lifetime Voltage Resolution 0 255 25 mV
Lifetime Data 7 Resolution 2 il Lifetime Current Resolution 0 255 100 mA
Lifetime Data 7 Resolution 3 12 Lifetime Update Time 0 65535 60 s
———————————————————————————————————————————————————————————————————————————————————— ]
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SUBCLASS
SUBCLASS OFFSET FORMATE MINIMUM MAXIMUM DEFAULT UNIT
Calibration 2 Data 2 13 Current Gain — — — —
Calibration 2 Data 5 13 Voltage Gain — — — —
Calibration 2 Data 8 12 External Temp 1 Gain — — — —
Calibration 2 Data 10 12 Internal Temp Gain — — — —
Calibration 2 Data 15 13 CC Offset — — — —
Calibration 2 Data 19 14 CC Offset — — — —
Calibration 2 Data 23 U1 CC Count 0 255 180 s
Security 31 Codes 0 H4 Unseal Key 0 0x00000000 Oxffffffff 0x28804288 —
Security 31 Codes 8 H4 Unseal Key 1 0x00000000 Oxffffffff 0x28751690 —
Security 31 Codes 4 H4 Full Access Key 0 0x00000000 Oxffffffff Oxffffffff —
Security 31 Codes 12 H4 Full Access Key 1 0x00000000 Oxffffffff Oxffffffff —

ER(1)HYA145EY BRI T RIS AL BERZ B -
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12. 5055 HA

12.1. RSB ER
HY4145 8% 96 { TiERVERE ORI R ERIRPIG ISR : RERER A~ &S
B B » B55EERE C - GRELFRETNIIERERE » EEURARERIHEEEER
SEEFHUFULL ACCESSHET\ » RETIRI\NBEIRET ©

12.2. ZEUETN
HY4145 B T IRIEER 5 A ERIRECERCIERN =g RIN(ZEFH » K&
TAEE]) - 5k 4 PRRPIERIRPIECITELSE » EREHTUUGH - RiEBEFIE=(E
REERY 32 {LTTHALR -

1 5. BERIRPIECIREEFEY

SECURITY MODE DATA FLASH ACCESS MANUFACTURER INFORMATION KEY ACCESS
FULL ACCESS RIW RIW RIW
UNSEALED ACCESS RIW RIW R
SEALED ACCESS NONE R (A); RIW (B, C) NONE

RBEREFEURIVTET HY4145 FAGERINEBERRE  TEFIERISREY -

12.3. St EA12
HY4145 {4 ADCs E1TEE « REMSRENE - & HY4145 2IF5E(NORMAL)
BT - IS BETHEE - FIEASERILLES I°C NERE -

124 BEAR
EHERSEEBNERNSMAEHRN - RIS 1 WERETER -

12,5 B RE
HY4145 (EFRPEEE RSN —EN BB BE - B 1 BT
B - NAB B S BT RIS TR EFIEHIREITIEEES - 1RHE Operation Cfg A)
S rR[TEMPSITITAVERE » RIES MR AT e TRRMms! -

{£ Operation Cfg A() EF2sFHHERE PRES LT AN EHIHSRERE|VCC
ZREIE - 1 Operation Cfg A() EF2sHH/ES PRES 17T » AEZABEE T HRIEE
EREE VSS » ERIERRIEMBImIGEE » JR HY4145 ZRIRAE -

12.6. EfHIE
HY4145 @@ HIEERFEZREE - XK 10MQ » SIS Rons - NETRIER AR
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With Protection HYCON TECHNOLOGY

MEEMAVE AR - SRP A1 SRN 7T~ BV E R @B &EE 75+ 125mV > BEATEZS TmA -
& Vsr= Vsrp - Vern A 1ERF » HY4145 155072 EEE) » & Vsr= Vsre - Vern 43 2 58RI AT
EEE - BT 1 WIEEREITER -

12.7. BN EERETH
HY4145 R —EMERET 8188 - TEMNR SHEZ RN ERINERAIE -

12.8. BIRIEL\
HY4145 SIIELNRET, : IEF(NORMAL) » (EBR(SLEEP) » 52 BEIR(FULLSLEEP) »
FMIARBR(HIBERNATE) » FEIESRIVE » HY4145 2R HE - WHITIETUETAIEES -
Rz MIREHNEFSR LEEE(POR)AIERTTERE - HY4145 TEMETRIV TR -

12.9. BRI SN (SE BML)
SE Rt mZESMERIBER  (HIEREEMMERYER N R ERES R » 31D
e R BRAY - WRAER » SE/ ALTD FINIM/ERRZE - 551 E » SE R ABERARFE
=2 (POR)BIZARIFAMIIAE -

U MIZRRECEMZES SE RIIT -

® —{@& Operation Cfg A() {iI7T » tBEFREATEERIREIECITRE - RN RMIDEE -
W SE_EN fi : WNERERE » BFRIRIIAEE » Al SE BINITT/RBEENAREE - FARRIER 1 ©

® YNXR7E Operation Cfg A() A1 » SE_EN fi773 0 » mifE12E() 5 ans o) BX VAR FHRA 1

IDEE -

B EIERIE()(0x0013) - EXFIRAKYINAE » X&) SE BNt » WEREZEHIAEE(IRE
LT -

B FARYBER()(0x0014) : ZEFIRAMSINAE - A N SE B » WSRRAZEHIARARAIRE
¥AzTT()

® MEZEHIIEEONITTR SE BT EAVIRES
B SE(FERXIE=O0) : YWIEREE + B SE fAlfiIsT Operation Cfg A() FRHY SE_EN fii7T
FRAREENARRE
B FARE(FAERIE=0) : WIRRE - IS BBRMERE()TmTEA
® —{& Operation Cfg A() fiZ7T - HEFFATEERIRPIFCITRS » £ SE Rl - ALTC fl
{i » ALTD BMLZAVARIE
W SE_POL(FE5RIE=0) : KBNS - SE MURSEF » RNESBM(FEFEE
()=0) - ANZREZE - SE MURBIEREF » RNZESM(FEFEFE()=0) - WRIEAL »
ALTC FaMu AN ALTD RIUARSEW » RNEWRSH - WIRERE » ALTC BIAZA]
ALTD fN R EHRSH -

12.10. EE > ERAAERE(ALTC WL » ALTD KD
B 2 GBS RTEEAT » ALTC BRI ALTD WITTI RRETEIBIRE - MR
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EFRERERLIRNERE R NMR(E - ALTC TR ER » ERNIRERESH -
R ENEBEPNEWIEAVER NMEE » ALTD R TRIER - ERNEE
REESF - EINBEXIRRARENIEE R MR FHEREEBRAY - WRAEER » SE/ALTD
FAICIA] ALTC FAIIIVRRRZE - 5551 » ALTD BIAZAD ALTC BRI NBEFE NMRFESSH - I
{ERTE L EE U (PORBIZFFHIAYRARIIAE
® —{& Operation Cfg A() ii7T » BEFFRETEERIRPIFECITIS » DI ZAHNEERRAMIDEE -
B ALT_EN i : UIRERE - BHWEIDEE - /£ ALTC BIAZA] ALTD FINTT/REE)
ARE - WIRIEE - BEFERARETIAEE » ALTC FAMUAD ALTD RIN#RZERS - FEERIERE O -

12.11.  EHHEBERAMEMBEBAZR(BI BHI)
HY 41458 DU R RI B ES il A T BeXE il ER R Wl ML EI T L% -

SJFRENEMERE(INR]=0) « 2R 1EOperation Cfg A() E7FZRHRIINRIEIES » 1£Flag()
B3R FHRVIR X E[BAT_DET]

AOFFEIEMERE(NR]=1) : WIR{EOperation Cfg A() EF23HRRIINRIHEE - BN
AREVBN EEPREZ KT - 1EFlag()E 23 FHRV[BAT_DETHRERE - R » [BAT_DETHEIERR -
EBEMELERRIN MRIENEAMEAIR - HY414515 B8NS - EEMERIREIN K
B E AMEAIE] » HY4145 B8N -
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13. R {E&EEHI
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14. KRB

14.1.Package Outline Drawing

HYGON

HYCON TECHNOLOGY

- E > -« F2 &
12 | \JJ !
/' % == - I
PIN 1— = -
MARK D I D) ' D2
l bT . - l
=2 | A=
»aA1 —» I e
e :
—» A3
-~ A—>
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.20 REF.
b 0.15 0.20 0.25
D 2.40 2.50 2.60
E 3.85 4.00 4.15
D2 1.85 1.95 2.05
E2 2.35 2.45 2.55
K 0.20
0.30 0.40 0.50
e 0.40 BSC
Unit: mm
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14.2.Land Pattern Design Recommendations

— oounn.,

e v R R

1.0

l

’—‘0 0.2 > 0.2 ’—‘

100

0.4 0.2

A
A

‘=

A

Unit: mm

Note:
1. Publication IPC-7351 is recommended for alternate designs

2. http://www.hycontek.com/attachments/MSP/OJTI-HM-2013-002.pdf
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14.3. Tape & Reel Information
Reel Dimensions

Carrier Tape Dimensions

| %b@@@éé@@@q |
W R I M R R X8 BO
J | | | | /
Hm# Ao KO-~ -
Reel

SYMBOLS Dimensions Carrier Tape Dimensions
A W1 A0 BO KO PO P1 P2 E F DO W
Spec. 178 124 | 2.80 | 4.30 | 1.00 | 400 | 8.00 | 2.00 | 1.75 | 550 | 1.50 |12.00
+0.10 | £0.10 | £0.05 | £0.10 | £0.05 | +0.1/-0 | £0.30
Unit : mm

Tolerance | +0.50 | +1.5/-0 | £0.10 | £0.05 | £0.10

Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.

Pinl direction

o o o o o O O O

(@oool
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15.{ZET Rk
UM E A EZE R AT » MiIERAR SRE TR AV N EtE -

HEA SMHFRRZR | B2 e
2014/05/29 V04 ALL | New
2015/05/07 V06 ALL Updated from V04; for V08000 firmware
2015/06/24 V07 35 Addition Land Pattern Design Recommendations

36 Addition Tape & Reel Information
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