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Application Structure W‘J

SPIRIT OF NO. 1

» Ip under 2A

» OCP = 4A to 8A

» Total resistance 120m{2 to 150m ()
» Reverse voltage protection option
» Support 2-Cell series

Cellular Phone
Battery Protect IC
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PCM solution q]

SPIRIT OF NO. 1

e TSSOP 8 serial
e DFN 2x5 serial

« DFN 3x3 serial (Future product to beat ECHS8
series)

o CSP (WLP /Chip Scale Package)
 One-chip serial
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TSSOP-8 solution Z2

SPIRIT OF NO. 1
Battery Control IC | MOSFET Competitor AQOS Part
uPA1870 AO8814
UPA1872 AO8804
S8211 NTDQ6986 AO8806
S8241
One Cell 38261 FDW2501 AO8814
R5426 FDW2503 AO8820
TPC8204 AO8814
TPC8212 AO8806
FDW2601 AO8818
S8232
Two Cell S8242 _
S8253 SI6876EBDQ AO8818
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DFN 2x5 solution

7

SPIRIT OF NO. 1
Battery Control IC | MOSFET Competitor AQOS Part
. AON5810
SIF902EDZ AONSS812
58211 AON5810
S8241 uPA2450B
One Cell S8261 AON5812
5420 uPA2451B AONS810
AONb5812
SIF912EDZ AONb5812
S8232 uPA2451B AON5812
Two Cell S8242
S8253
uPA2452B AONb5812
FDM2452 AONb5812
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DFN2x5 new package (Future Product) q—]

[1 1 1

w

TOP View

Dimension:

LI L L

O

Bottom View

L=2mm / W=5mm / H=0.75mm

Battery

SPIRIT OF NO. 1

Side View

One Cell

Two Cell

Control IC AQOS Part
S8211

S8241 AON5810
S8261
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DFN3x3 Solution (Future Product) @

w

TOP View

N <,
L L L

Dimension:
L=2.9mm / W=2.8mm / H=0.8mm

Battery

Control IC

AHHHR

gl i

Bottom View

Side View

One Cell

S8211
S8241
S8261
R5426

MOSFET Competitor AOS Part
ECH8601 AON3806
ECH8601-R AON3814
TPCP8202 AON3806
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CSP type ( Wafer Sell) q-]

SPIRIT OF NO. 1

Provide the die by 8" wafer
Offering die sort service
Offer following wafer spec

Advantage
— Reduce Cost: without package cost
— Reduce layout space
— Provide reverse voltage protection for two Cell - AO23802

(30V VDS)
Part number Description VDS Ve RAstom/max . gee Qg
(+) | 10v | 45v | 25v | 1.8V I'pF | /nC
AO23800 | Dual-N CDwith ESD | 20 12 16 | 20 | 27 08 | 1330 | 13.1
AO23802 | Dual-N CDwith ESD | 30 12 17 | 20 | 30 15 890 | 10.7
AO23804 | Dual-N CDwith ESD | 30 12 17 | 20 | 30 15
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CSP Solution Z2

SPIRIT OF NO. 1

e Golden ball connection.
 Without wire bounding, save production cost

e Small size (1.5mm X 2.5mm 6pin) and
(1.6mm X 1.6mm 4pin)

e Without molding
e SMT type, easy to mount.

v
= PCE
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CSP Solution

BOTTOM VIEW
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AOZ9004B Features/Benefits q]

SPIRIT OF NO. 1

« AOZ9004 is a single IC combining one dual N
Channel MOSFET (AOS AON5802 series MOSFET)
and one Battery Protect IC (Seiko S8211 series) for
PCM application.

 Advantage
— Reduce layout space

 AOZ9004B build 1 protect IC and 1 dual N Channel MOSFET
on single TSSOP-8 package.

e Saves 1 SOT23-5 or SOT23-6 or SON6 package space.
— Reduce total cost

 Combination solution only need 1 MOSFET wafer, 1 Protect IC
and 1 TSSOP-8 package cost.

o Saves Battery Protect IC package cost.
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AOZ9004B Diagram q-]

SPIRIT OF NO. 1
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= 2200
3] !% Hﬂ 5]
IC DD W IC
e G*I__ S R3
T D.1uF_ AQZ9004B < o)
VWSS IC IC 2LUTM ]
|| Epe %
- o EB-

AQOS Confidential



AOZ9004B Pin Definition q;

SPIRIT OF NO. 1

annn
IBB N |
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AOZ9004B Series Option Specification
Summary

SPIRIT OF NO. 1

Shutdown
Function

Part Number Overcharge Overcharge Over- Over- Discharge Charge Over- ov
Detection Release discharge discharge Over-current current Battery
Voltage (V) | Voltage (V) Detection Release Threshold Threshold Charge
Voltage (V) | Voltage (V) (o) () Function
AOZa004BI 4,250 4.05V 2.8V 2.9V 2.54 MSA Mo
AOZ9004BI-01 4,275V 4175V 2.3V 2.4V 2A 25 Yes
AOZA004BI-02 4,328V 4.078V 2.5V 2.9v as 24 Mo
AOZ9004BI-03 4.2800 4130V 2.8v a3V 24 24 Yes
AODZ9004B-04 4,275V 4,075V 2.3V 2.3V 34 2A Yes
Delay Time Overcharge Over- Discharge Charge Load
Combination Detection discharge Over-current Over-current Short-
Delay Time Detection Detection Detection circuiting
t., Delay Time Delay Time Delay Time Detection
i o oo Delay Time
tsmnr
1 1.25 150ms ams ams 560us
o# 1.2s 150ms 9ms ams 300us
3 142ms 38ms 18ms ams 300us
4 1.28 130ms 18ms ams 300us
5 1.2s 38ms 9ms oams 300us
______DelayTime | Symbol _ Selection Range
Overcharge detection delay time tcu 143 ms 573 ms 12s
Over-discharge detection delay tou 38 ms 150 ms 300 ms
time
Discharge over-current detection toiov 4.5ms 9 ms 18 ms
delay time
Charge aver-current detection toiow 4.5 ms 9 ms 18 ms
delay time
Load short-circuiting detection tsHoRT - 300us 560us

delay time
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MOSFET Option Specification Summary @

I
SPIRIT OF NO. 1

«Offer following wafer spec
~AOSN511
*\/ps=20V, Ves=12V, ESD=2.5KV

*Rpsion=19ma@ves=4.5v /| Rposon)=26mavcs=2.5v

—AOSNG651
*V/ps=30V, Ves=12V, ESD=2.5KV

*Rpsony=19maves=4.5v | Rpsony=26m@ves=2.5v
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Advantage of AOZ9004D @

SPIRIT OF NO. 1

For small package, we also has DFN2x5 package solution
AOZ9004D. Suitable for PCB width small than 3mm application.
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Diagram of AOZ9004D 2x5 DFN Pin-out
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AOZ9004B vs AOZ9004D Z2

SPIRIT OF NO. 1

Product Rpys(typ/max) Voltage Package
(MOSFET V)

AOZ9004B 40mQ/48mQ 30V TSSOP-8

AOZ9004D 48m£260m (2 30V 2x5 DFN

AOZ9005D 40m248m 2 25V 2x5 DFN
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Battery Protect Product Roadmap @

SPIRIT OF NO. 1
TSSOP-8
2x5 DFN
% Wafer Level
Q Chip Scale! Flip-Chip on
Board
19.84 mm? 10 mm? homic
~50% reduction in size —\ S
compared to TSSOP-8 a
AQOS Offers Complete Solutions.......... o Msrer

1) Wafer bumping available by customer request
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Direction Item

SPIRIT OF NO. 1

Package Competitor Tonolo AOS Solution 1 AOS Solution 3
J solution pology (Direction Item) (Low cost)
FDW2504
1558 | FDW2506 AO8803 AO8801
FDW2508
UPA1872
UPA1870
TSSOP-8 |TPCS8204 AO8820
Dual-N |TPCS8212 ADBB14 ADBB04 (AO8822)
FDW2503NZ
NTDQ6968 PB"’t‘“et'fy
TSSOP-8 rotection
Dual-N + AOZ9004B
IC
DFN3x3 |ECH8601 AON3806
UPA2450
UPA2451 AON5800
DFN2X5 1\ pa2452 AON5802
FDM2452
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New product Road-Map

AO8830/A08832
Vds20V/30V Vgs12V
Rds3 40m

AON3806
Vds20V Vgs12Vv
Rds2 23m Rds3 35m

AO8820
Vds20V Vgs12V
Rds2 24m Rds3 32m

AO8806
Vds20V Vgs8V
Rds2 25m Rds3 30m

A0O23802
Vds30V Vgs12V
Rds2 20m Rds3 30m
(1.5x2.5mm 6pin)

A0O23804
Vds30V Vgs12V
Rds2 20m Rds3 30m
(1.6x1.6mm 4pin)

AON5802
Vds30V Vgs12Vv
Rds2 20m Rds3 30m

AOSNG651
Vds30V Vgs12Vv
Rds2 20m Rds3 30m

AON5812
Vds30V Vgs12Vv
Rds2 20m Rds3 30m

AO8818

Rds(on)

Vds30V Vgs12V
Rds2 20m Rds3 27m

A0O8814
Vds20V Vgs12V
Rds2 18m Rds3 24m

AO8804
Vds20V Vgs12V
Rds2 14m Rds3 19m

AON5800

Vds20V Vgs12Vv
Rds2 20m Rds3 27m

AOSN511
Vds20V Vgs12Vv
Rds2 20m Rds3 27m

AONS5810

Vds20V Vgs12Vv
Rds2 20m Rds3 27m

AO023800
Vds20V Vgs12V
Rds2 20m Rds3 27m

(1.5x2.5mm 6pin

)

2005

2006 1H
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Paremeter Cross Reference

SPIRIT OF NO. 1

Rds(on)/max
AO_S Part Description VGS Ciss Qg
Solution number (+-) 10 | 45| 25 /pF | /nC
v V \%
TSSOP-8
Direction Item AO8814 Dual-N CD with ESD 20 12 7.5 1.5 16 18 24 34 1 1390 15.4
One Cell AO8804 Dual-N CD with ESD 20 12 8 1.5 13 14 19 27 1 1810 17.9
Low Cost AO08820 Dual-N CD with ESD 20 12 7 15 21 24 32 50 1 800 12
Direction Item Two Cell AO8818 Dual-N CD with ESD 30 12 7 15 18 20 27 1.5 1060 14
DFN2x5
Direction Item One Cell AON5800 Dual-N CD with ESD 20 12 8 1.6 16 20 27 45 0.8 1330 13.1
Direction Item Two Cell AON5802 Dual-N CD with ESD 30 12 8 1.7 17 20 30 1.5 869 107
DFN3x3
Direction Item One Cell AON3806 Dual-N CD with ESD 20 12 6 23 35
CSP
Direction Item One Cell AO23800 Dual-N CD with ESD 20 12 8 1.6 16 20 27 45 0.8 1330 13.1
Direction Item Two Cell AO23802 Dual-N CD with ESD 30 12 8 1.7 17 20 30 1.5 869 107
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SPIRIT OF NO. 1

AOS MOSFET
NB Battery Pack Solution
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Application Structure

o o

SPIRIT OF NO. 1

Discharge

Pre-charge

g |
1

Battery
Protect IC

Second
Protect IC

SE

Protect
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Application requirement q—]

SPIRIT OF NO. 1

® Discharge/Charge
»VBAT = 12.6V to 16.8V (3S or 4S)
»VGs = 20V, VDS = 30V
»>ID = 4A
»OCP = 40A to 60A
»RDs@10v under 15m
»ESD
»Reverse voltage protection option

® Pre-charge
»VGs = 20V, VDS = 30V

»ID = 200mA
»VGs(th) =1.5V

® Second protect
»VGs = 20V, VDS = 30V
>ID = 500mA
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Reason to win q]

SPIRIT OF NO. 1
e Discharge/Charge

— AO4429
« SO-8 package, Single-P
 Low voltage drop
 For discharge Current under 8A application
 Beat main competitor TPC8107

— AO4447 (Future Product)
« Sample release : 5E/2006
 SO-8 package, Single-P
e VDS = 35V, VGs =25V, Rbs@10v = 7m ()
 Low voltage drop
e For discharge Current under 8A application
 For Reverse voltage protection
 Beat main competitor TPC8107
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Reason to win q]

SPIRIT OF NO. 1
 Discharge/Charge

— AOL1407 (Future Product)
« Ultra SO-8 package, Single-P
e Good thermal resistance and Rbsoony)
* Higher current rating
» For Reverse voltage protection
 Beat main competitor TPC8107
 For space limit or huge power (80W above) battery pack — AOL1403

— AO04460 (Future Product)
o« Sample release : 2M/2006
» SO-8 package, Single-N
* VDs =30V, VGs =20V, Rbs@i1ov = 7.5m (2
 The cost of N-channel is lower than P-channel MOSFET

* Tl has new protect IC using N-Channel MOSFET for some Japan
customer

 Beat main competitor TPC8017- H
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Reason to win @

SPIRIT OF NO. 1

 Pre-Charge
— AO3421
 SOT-23 package, Single-P
 ID = 200mA
* VGS(th) =1.5V
 Beat main competitor 253204

— A0O4419
 S0O-8 package, Single-P
 VGS =20V (For VGS =25V requirement — AO4415)
e RDS@10V = 35m )
* VGS(th) =1.5V

e 2"d-Protection
— AO3406
 SOT-23 package, Single-N
* VGS =20V
 |ID = 500mA
 Beat main competitor NDS351
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Direction Item

SPIRIT OF NO. 1
Competitor AOS Solution 1 AO.S
Package : : ) Solution3
solution (Direction Item)
(Low cost)
S0-8 TPC8107
Single-P TPC8111 A04429 AO4447 AO4427
TPC8114
Charge/
Ugirnaglsec_’lgs TPCA8103 | Discharge AOL14xx AOL1403 AOL1401
SO-8
. TPC8017H A04460 A04458
Single-N
SO-8 A04419
Single-P S14435 Pre-Charge AO4ALE AO4411
SOT-23 25J204 A03421
NDS351
SOT-23 CPH3414 2nd Protection AO3406 AO3404
SSM3K14T
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New product Road-Map

Rds(on)

AO04415
Vds30V Vgs25V
Rds1 35m

AO4411
Vds30V Vgs20V
Rds1 32m

A04419
Vds30V Vgs20V
Rds1 20m

A04407
Vds30V Vgs25V
Rds1 14m

AO4413
Vds30V Vgs25V
Rds1 8.5m

AO4409

Vds30V Vgs20V
Rds1 7.5m

AO3409
Vds30V Vgs20V
Rds1 130m
Vth (min) 1V

AO3406
Vds30V Vgs20V
Rds1 65m

AO3404
Vds30V Vgs20V
Rds1 28m

AO4427
Vds30V Vgs25V
Rds1 14m ESD

AO4425
Vds38V Vgs25V
Rds1 10m ESD

AO4423
Vds30V Vgs25V
Rds1 8.5m ESD

AO4429
Vds30V Vgs20V
Rdsl 7.7m ESD

AO3421
Vds30V Vgs20V
Rds1 130m
Vth (min) 1.4V

AO3434

Vds30V Vgs20V
Rds1 65m ESD

AO4447
Vds30V Vgs20V
Rdsl1 7m ESD

A04460
Vds30V Vgs20V
Rds1 7.5m ESD

A04458
Vds30V Vgs20V
Rds1 4.5m ESD

AOL1403
Vds30V Vgs20V
Rds1 5m ESD
Ultra-SO-8

SPIRIT OF NO. 1

AOL1407
Vds30V Vgs20V
Rdsl1 6m ESD
Ultra-SO-8

2006 1H
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Parameter Cross Reference

Rds(on) m
Package DescrlptlvDS Vgs g gs(th)[Ciss| Qg
number (+/-) ., : [ max FIpE" /nC
25'C70°'C10V 4.5V
TPC8111 SO-8 Single-P | -30 | 20 | -11 12 18 -2 |5710] 107
TPC8107 SO-8 Single-P [ -30 | 20 | -13 7 15 -2 5880 | 130
TPC8114 SO-8 Single-P | -30 | 20 | -18 45 | 6.8 -2 | 7480] 180
ch & POWER
Disi‘;‘ga? " |TPCA8103| PAK | Single-P | -30 | 20 | -40 42 | 6.8 2 |7880] 184
J TPC8017 SO-8 Single-N | 30 | 20 | 15 6.6 9.5 2.3 1465 25
S14435DY SO-8 Single-P | -30 | -20 | -8 |-6.4| 20 35 -1 min | 47
2S5J204 SOT-23 | Single-P | -30 | 20 | 0.2 8k 13k 27
Pre-charge
2nd | NDS35IN | SOT-23 |Single-N| 30 | 20 [1.1] | 160 | 250 | 2 | 140| 2
protection
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