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Application Structure

Cellular Phone 
Battery Protect IC

ID under 2A
OCP = 4A to 8A 
Total resistance 120mΩ to 150mΩ
Reverse voltage protection option
Support 2-Cell series 
ESD
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PCM solution  

• TSSOP 8 serial
• DFN 2x5 serial
• DFN 3x3 serial (Future product to beat ECH8 

series)
• CSP (WLP / Chip Scale Package)
• One-chip serial
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TSSOP-8 solution

AO8818Si6876EBDQ

AO8818FDW2601
S8232
S8242
S8253

Two Cell

AO8806TPC8212

AO8814TPC8204

AO8820FDW2503

AO8814FDW2501

AO8806NTDQ6986

AO8804uPA1872

AO8814uPA1870

S8211
S8241
S8261
R5426

One Cell

AOS PartMOSFET CompetitorControl ICBattery
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DFN 2x5 solution

AON5812FDM2452

AON5812uPA2452B

AON5812uPA2451B

AON5812SiF912EDZ

S8232
S8242
S8253

Two Cell

AON5810
AON5812uPA2451B

AON5810
AON5812uPA2450B

AON5810
AON5812SiF902EDZ

S8211
S8241
S8261
R5426

One Cell

AOS PartMOSFET CompetitorControl ICBattery
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DFN2x5 new package (Future Product)

TOP View Bottom View

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

Side View
W

L H

AON5812Two Cell

AON5810
S8211
S8241
S8261
R5426

One Cell

AOS PartControl ICBattery
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DFN3x3 Solution (Future Product)

TOP View Bottom View

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

Side View

W

L H

AON3806TPCP8202

AON3806
AON3814

ECH8601
ECH8601-R

S8211
S8241
S8261
R5426

One Cell

AOS PartMOSFET CompetitorControl ICBattery



AOS Confidential

CSP type ( Wafer Sell)

• 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)

1.53020171230Dual-N CD with ESDAO23804

10.78901.53020171230Dual-N CD with ESDAO23802

13.113300.82720161220Dual-N CD with ESDAO23800

1.8V2.5V4.5V10V
Qg
/ nC

Ciss
/ pF

VGS(th)
MAX

Rds(on)/maxVGS
(+/-)VDSDescriptionPart number
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CSP Solution

• Golden ball connection.
• Without wire bounding, save production cost
• Small size (1.5mm X 2.5mm 6pin) and 

(1.6mm X 1.6mm 4pin)
• Without molding
• SMT type, easy to mount.
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CSP Solution

G

G

S

SS

S
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AOZ9004B Features/Benefits

• 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.

• 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. 

• Saves Battery Protect IC package cost.
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AOZ9004B Diagram
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AOZ9004B Pin Definition

VSS

IC

OUTM

IC

IC

VDD

VM

IC

1
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AOZ9004B Series Option Specification 
Summary
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MOSFET Option Specification Summary

•Offer following wafer spec
–AOSN511 

•VDS=20V, VGS=12V, ESD=2.5KV
•RDS(ON)=19m@VGS=4.5V / RDS(ON)=26m@VGS=2.5V

–AOSN651
•VDS=30V, VGS=12V, ESD=2.5KV
•RDS(ON)=19m@VGS=4.5V / RDS(ON)=26m@VGS=2.5V
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Advantage of AOZ9004D

For  small package, we also has DFN2x5 package solution 
AOZ9004D. Suitable for PCB width small than 3mm application. 

Diagram of AOZ9004D 2x5 DFN Pin-out
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AOZ9004B vs AOZ9004D

2x5 DFN25V40mΩ/48mΩAOZ9005D

2x5 DFN

TSSOP-8

Package

30V48mΩ/60mΩAOZ9004D

30V40mΩ/48mΩAOZ9004B

Voltage
(MOSFET VDS)

RDS(typ/max)Product
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Battery Protect Product Roadmap

19.84 mm2 10 mm2

~50% reduction in size 
compared to TSSOP-8

2x5 DFN
TSSOP-8

Wafer Level 
Chip Scale1 Flip-Chip on 

Board

AOS Offers Complete Solutions………. PCM MOSFET

PCM IC

Aug 2006Mar 2006

1)  Wafer bumping available by customer request
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Direction Item

AON5800
AON5802

uPA2450
uPA2451
uPA2452
FDM2452

DFN2x5

AON3806ECH8601DFN3x3

AOZ9004B
TSSOP-8 
Dual-N + 

IC

AO8820
(AO8822)AO8804AO8814

uPA1872
uPA1870
TPCS8204
TPCS8212
FDW2503NZ
NTDQ6968

TSSOP-8 
Dual-N

AO8801AO8803

Battery 
Protection

FDW2504
FDW2506
FDW2508

TSSOP-8 
Dual-P

AOS Solution 3         
(Low cost) 

AOS Solution 2              
(High Performance) 

AOS Solution 1           
(Direction Item) Topology Competitor 

solution Package 
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New product Road-Map
R

ds
(o

n)

2005 2006 1H 2006 2H

AO8804
Vds20V Vgs12V 

Rds2 14m Rds3 19m

AO8814
Vds20V Vgs12V 

Rds2 18m Rds3 24m

AO8806
Vds20V Vgs8V 

Rds2 25m Rds3 30m

AO8820
Vds20V Vgs12V 

Rds2 24m Rds3 32m

AO8818
Vds30V Vgs12V 

Rds2 20m Rds3 27m

AON5800
Vds20V Vgs12V 

Rds2 20m Rds3 27m

AON5802
Vds30V Vgs12V 

Rds2 20m Rds3 30m

AOSN511
Vds20V Vgs12V 

Rds2 20m Rds3 27m

AOSN651
Vds30V Vgs12V 

Rds2 20m Rds3 30m

AON3806
Vds20V Vgs12V 

Rds2 23m Rds3 35m

AO8830/AO8832
Vds20V/30V Vgs12V 

Rds3 40m

AO23800
Vds20V Vgs12V 

Rds2 20m Rds3 27m 
(1.5x2.5mm 6pin)

AO23802
Vds30V Vgs12V 

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

AO23804
Vds30V Vgs12V 

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

AON5810
Vds20V Vgs12V 

Rds2 20m Rds3 27m

AON5812
Vds30V Vgs12V 

Rds2 20m Rds3 30m
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Paremeter Cross Reference

1078691.53020171.781230Dual-N CD with ESDAO23802Two CellDirection Item

13.113300.8452720161.681220Dual-N CD with ESDAO23800One CellDirection Item

CSP

352361220Dual-N CD with ESDAON3806One CellDirection Item

DFN3x3

1078691.53020171.781230Dual-N CD with ESDAON5802Two CellDirection Item

13.113300.8452720161.681220Dual-N CD with ESDAON5800One CellDirection Item

DFN2x5

1410601.52720181.571230Dual-N CD with ESDAO8818Two CellDirection Item

128001503224211.571220Dual-N CD with ESDAO8820Low Cost

17.918101271914131.581220Dual-N CD with ESDAO8804One CellHigh 
Perfermance

15.413901342418161.57.51220Dual-N CD with ESDAO8814Direction Item

TSSOP-8

1.8
V

2.5
V

4.5
V10

V
25'C25'C

Qg
/ nC

Ciss
/ pF

VGS(th)
Max

Rds(on)/maxPD IDS
VGS 
(+/-)VDSDescriptionPart 

numberTopologyAOS
Solution
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AOS MOSFET
NB Battery Pack Solution
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Application Structure

Discharge

Charge

Second 
Protect

Battery Battery 
Protect ICProtect IC

FUSE

Second Second 
Protect ICProtect IC

Pre-charge

Gas Gas 
Gauge Gauge 

ICIC
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Application requirement

Discharge/Charge
VBAT = 12.6V to 16.8V (3S or 4S)
VGS ≧ 20V, VDS ≧ 30V
ID ≧ 4A
OCP = 40A to 60A
RDS@10V under 15mΩ
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

• 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
• VDS = 35V, VGS =25V, RDS@10V = 7mΩ

• Low voltage drop
• For discharge Current under 8A application
• For Reverse voltage protection 
• Beat main competitor TPC8107
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Reason to win

• Discharge/Charge
– AOL1407 (Future Product) 

• Ultra SO-8 package, Single-P
• Good thermal resistance and RDS(ON)

• Higher current rating
• For Reverse voltage protection
• Beat main competitor TPC8107
• For space limit or huge power (80W above) battery pack – AOL1403

– AO4460 (Future Product) 
• Sample release : 2M/2006
• SO-8 package, Single-N
• VDS = 30V, VGS =20V, RDS@10V = 7.5mΩ

• The cost of N-channel is lower than P-channel MOSFET
• TI has new protect IC using N-Channel MOSFET for some Japan 

customer
• Beat main competitor TPC8017- H
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Reason to win

• Pre-Charge
– AO3421 

• SOT-23 package, Single-P
• ID ≦ 200mA
• VGS(th) ≧1.5V
• Beat main competitor 2SJ204

– AO4419
• SO-8 package, Single-P
• VGS = 20V (For VGS = 25V  requirement – AO4415)
• RDS@10V = 35mΩ
• VGS(th) ≧1.5V

• 2nd-Protection
– AO3406

• SOT-23 package, Single-N
• VGS =20V
• ID ≦ 500mA
• Beat main competitor NDS351
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Direction Item

AO3404AO34062nd Protection
NDS351

CPH3414
SSM3K14T

SOT-23

AO34212SJ204SOT-23

AO4411AO4419
AO4415Pre-Charge

SI4435SO-8
Single-P

AO4458AO4460TPC8017HSO-8
Single-N

AOL1401AOL1403AOL14xxTPCA8103Ultra SO-8
Single-P

AO4427AO4447AO4429

Charge/
Discharge

TPC8107
TPC8111
TPC8114

SO-8
Single-P

AOS
Solution3          
(Low cost) 

AOS Solution 2
(High Performance) 

AOS Solution 1          
(Direction Item) Topology Competitor

solution Package 
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New product Road-Map
R

ds
(o

n)

2005 2006 1H 2006 2H

AO4409
Vds30V Vgs20V 

Rds1 7.5m

AO4413
Vds30V Vgs25V 

Rds1 8.5m

AO4419
Vds30V Vgs20V 

Rds1 20m

AO4411
Vds30V Vgs20V 

Rds1 32m

AO4407
Vds30V Vgs25V 

Rds1 14m

AO3409
Vds30V Vgs20V 

Rds1 130m 
Vth (min) 1V

AOL1403
Vds30V Vgs20V 

Rds1 5m ESD
Ultra-SO-8

AOL1407
Vds30V Vgs20V 

Rds1 6m ESD
Ultra-SO-8

AO3406
Vds30V Vgs20V 

Rds1 65m

AO3404
Vds30V Vgs20V 

Rds1 28m

AO4415
Vds30V Vgs25V 

Rds1 35m

AO4429
Vds30V Vgs20V 
Rds1 7.7m ESD

AO4423
Vds30V Vgs25V 
Rds1 8.5m ESD

AO4427
Vds30V Vgs25V 
Rds1 14m ESD

AO4425
Vds38V Vgs25V 
Rds1 10m ESD

AO3421
Vds30V Vgs20V 

Rds1 130m 
Vth (min) 1.4V

AO3434
Vds30V Vgs20V 
Rds1 65m ESD

AO4447
Vds30V Vgs20V 

Rds1 7m ESD

AO4460
Vds30V Vgs20V 
Rds1 7.5m ESD

AO4458
Vds30V Vgs20V 
Rds1 4.5m ESD
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915355-2.7127.712.81520-30Single-PSO-8AO4429

6.52883100652.93.62030Single-NSOT-23AO3406
214022501601.12030Single-NSOT-23NDS351N2nd 

protection

6.8302-3200130-2.2-2.6-20-30Single-PSOT-23AO3421
16.6893-3.535-15-25-30Single-PSO-8AO4415
26.41573-2.73520-8.1-9.7-20-30Single-PSO-8AO4419

2713k8k0.220-30Single-PSOT-232SJ204
47min-13520-6.4-8-20-30Single-PSO-8SI4435DY

Pre-charge

7.52030Single-NSO-8AO4460

725-35Single-PSO-8AO4447
2514652.39.56.6152030Single-NSO-8TPC8017
1847880-26.84.2-4020-30Single-P

POWER 
PAKTPCA8103

1807480-26.84.5-1820-30Single-PSO-8TPC8114
1305880-2157-1320-30Single-PSO-8TPC8107
1075710-21812-1120-30Single-PSO-8TPC8111

Charge & 
Discharge

4.5V10V70'C25'C

Qg
/nC

Ciss
/pF

Vgs(th) 
/ max

Rds(on) m 
ohm/maxIdsVgs

(+/-)VDSDescripti
onPackagePart 

numberApplication

Parameter Cross ReferenceParameter Cross Reference


