A\ AME

AMES8550

Voltage Detector

B General Description

The AMEB550 series are highly precise, low power con-
sumption voltage detectors, manufactured using CMOS
and fuse trimming technologies. Detect voltage is ex-
tremely accurate with minimal temperature drift.

Both CMOS and N channel open drain output configu-
rations are available.

B Features

® Highly Accurate: + 2%
® Low Power Consumption: TYP 0.8mA
(V,=1.5V)
@ Detect Voltage Range: 1.6V to 6.0V in 0.1V
Increments
® Operating Voltage Range: 1.2V to 6.5V
® Detect Voltage Temperature Characteristics:
TYP £100ppm/°C
® Output Configuration: N-channel Open Drain or
CMOS
® Ultra Small Package :
SOT-23/TSOT-23 (150mW)
SOT-25/TSOT-25 (150mW)
SOT-89 (500mW)
SC-70 (100mW)
® Add an External Capacitor to Perform an
P Reset.
® AllAME’s Lead Free Products Meet RoHS
Standards

B Applications

® Microprocessor Reset Circuitry

® Memory Battery Back-up Circuits

® Power-on Reset Circuits

® Power Failure Detection

@ System Battery Life and Charge Voltage
Monitors
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H® Pin Configuration
® Without Delay Time
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A\ AME

AMES8550

Voltage Detector

B Ordering Information

® Without Delay Time

AMES8550 X X XXX X

XX X

L Special Feature

Package Type

Detect Voltage
Output Options

Number of Pins

Pin Configuration

Operating Ambient Temperature Range

Operating Numb
Pin Ambient Package umber . Detect Special
. . of Output Options
Configuration Temperature Type pi Voltage Feature
Range ins
A 1.0UT |E:-40°C to +85°C |E:SOT-2X| T: 3 A: CMOS output 190: V=1.9V | L: Low profile
sor23 2. GND F:SOT-89| V: 5 without delay 210: V=2.1V |Y: Lead free
(rsoT-23) 3. IN I SC-70 | U: 4 220: V=2.2V & Low profile
B: Open-Drain output |230: V=2.3V | Z Lead free
A 1.0UT without delay 240: V=2.4V
sot-s9) 2. IN 250: V=25V
3. GND 260: V=2.6V
270: V=2.7V
A 1.GND 280: V=2.8V
(sc-70-3) 2. OUT 290: Vv=2.9Vv
3.IN 300: V=3.0V
340: V=3.4V
A 1.0OUT 360: V=3.6V
(sc-70-4) 2.IN 390: V=3.9V
3.NC 420: V=4.2V
AGND 440: V=4.4V
460: V=4.6V
C 1.0uUT 500: V=5.0V
sor25) 2. IN
(rsot-25) 3. GND
4. NC
5.NC
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AMES8550

Voltage Detector

H Ordering Information
® \With Delay Time

AMES8550 X X X

X

X

-r— Special Feature

Detect Voltage

Output Options

Number of Pins

Package Type

Operating Ambient Temperature Range

Pin Configuration

Operating Numb
Pin Ambient Package umber . Detect Special
. . of Output Options
Configuration Temperature Type pi Voltage Feature
Range 'ns
A 1.0UT |E:-40°Cto +85°C |E:SOT-2X| V: 5 C: CMOS output 190: V=1.9V | L: Low profile
sor2s) 2. IN I: SC-70 with delay 210: V=2.1V |Y: Lead free
(rsot-25) 3. GND 220: V=2.2V & Low profile
4.CD D: Open-Drain output |230: V=23V | Z: Lead free
5.NC with delay 240: V=2.4V
250: V=2.5V
B 1.0UT 260: V=2.6V
sot25) 2. IN 270: V=2.7V
(rsot-25) 3. GND 280: V=2.8V
4. NC 290: V=2.9V
5.CD 300: V=3.0V
340: V=3.4V
A 1.0uUT 360: V=3.6V
(sc-705) 2. IN 370: V=3.7V
3.CD 420: V=4.2V
4. NC 440: V=4.4V
5. GND 460: V=4.6V
500: V=5.0V
4 Rev.H.09




A\ AME

AMES8550 Voltage Detector
B Pin Description
Pin Name Pin Description
IN Supply Voltage Input

GND Ground

ouT Output

NC No Connection

CD Connect an external capacitor when delay function is needed

B Ordering Information

Part Number Marking* | Detect Voltage | Package Operating Ambient

Temperature Range
AMES8550AEEVC190 AXOww 1.9v SOT-25 -40°C to +85°C
AMES550AEEVC190L AXOwwW 1.9v TSOT-25 -40°C to +85°C
AMES550AEEVC190Z AXOwWwW 1.9v SOT-25 -40°C to +85°C
AME8550AEEVC190Y AXOww 1.9v TSOT-25 -40°C to +85°C
AMES8550AEEVD190 AZKww 1.9v SOT-25 -40°C to +85°C
AMES550AEEVD190L AZKww 1.9v TSOT-25 -40°C to +85°C
AMES550AEEVD190Z AZKww 1.9v SOT-25 -40°C to +85°C
AME8550AEEVD190Y AZKww 1.9v TSOT-25 -40°C to +85°C
AMES8550BEEVC190 AXPWW 1.9v SOT-25 -40°C to +85°C
AME8550BEEVC190L AXPWW 1.9v TSOT-25 -40°C to +85°C
AME8550BEEVC190Z AXPWW 1.9v SOT-25 -40°C to +85°C
AME8550BEEVC190Y AXPWW 1.9v TSOT-25 -40°C to +85°C
AME8550BEEVD190 AZFww 1.9v SOT-25 -40°C to +85°C
AMES8550BEEVD190L AZFww 1.9v TSOT-25 -40°C to +85°C
AME8550BEEVD190Z AZFww 1.9v SOT-25 -40°C to +85°C

Note: ww represents the date code / w represents date code (Athru Z) : 2 work weeks per character and
please refer to Date Cole Rule on Package Dimension . _
* A line on top of the first letter represents lead free plating such as AXOww.
Please consult AME sales office or authorized Rep./Distributor for the availability of output voltage and package type .
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A\ AME

AMES8550

Voltage Detector

B Ordering Information (contd.)

Operating Ambient

Part Number Marking* | Detect Voltage | Package
Temperature Range
AMES8550BEEVD190Y AZFww 1.9V TSOT-25 -40°C to +85°C
AMES8550AEETB210 AXQww 2.1V SOT-23 -40°C to +85°C
AMES8550AEETB210L AXQuw 2.1V TSOT-23 -40°C to +85°C
AMES550AEETB210Z AXQuw 2.1V SOT-23 -40°C to +85°C
AMES550AEETB210Y AXQww 2.1V TSOT-23 -40°C to +85°C
AMES8550AEFTB210 AB550A 2.1V SOT-89 -40°C to +85°C
B210ww
AMES8550AEFTB210Z nggm 2.1V SOT-89 -40°C to +85°C
AMES8550BEEVC210 BCNww 2.1V SOT-25 -40°C to +85°C
AMES8550BEEVC210L BCNww 2.1V TSOT-25 -40°C to +85°C
AMES8550BEEVC210Z BCNww 2.1V SOT-25 -40°C to +85°C
AMES8550BEEVC210Y BCNww 2.1V TSOT-25 -40°C to +85°C
AMES8550CEEVB210 AXRwWW 2.1V SOT-25 -40°C to +85°C
AMES8550CEEVB210L AXRwWwW 2.1V TSOT-25 -40°C to +85°C
AME8550CEEVB210Z AXRWW 2.1V SOT-25 -40°C to +85°C
AMES8550CEEVB210Y AXRwWW 2.1V TSOT-25 -40°C to +85°C
AMES8550AEETA220 AWHww 2.2V SOT-23 -40°C to +85°C
AME8550AEETA220L AWHww 2.2V TSOT-23 -40°C to +85°C
AMES550AEETA220Z AWHww 2.2V SOT-23 -40°C to +85°C
AMES550AEETA220Y AWHww 2.2V TSOT-23 -40°C to +85°C
AMES8550AEFTA220 AASES\?\/CV 2.2V SOT-89 -40°C to +85°C
AMES8550AEFTA220Z AAsggm 2.2V SOT-89 -40°C to +85°C
AMES8550AEITA220 AXKw 2.2V SC-70-3 -40°C to +85°C
AMES8550AEITA220Z AXKw 2.2V SC-70-3 -40°C to +85°C
AMES8550AEETB220 AWUwWw 2.2V SOT-23 -40°C to +85°C
AMES8550AEETB220L AWUwWw 2.2V TSOT-23 -40°C to +85°C
AMES8550AEETB220Z AWUwWw 2.2V SOT-23 -40°C to +85°C
AMES550AEETB220Y AWUwWw 2.2V TSOT-23 -40°C to +85°C
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A\ AME

AMES8550 Voltage Detector
B Ordering Information (contd.)
Part Number Marking* [ Detect Voltage | Package Operating Ambient
Temperature Range
AMES550AEFTB220 BASSS\?\/@ 2.2V SOT-89 -40°C to +85°C
AME8550AEFTB220Z BASS’SV?Q 2.2V SOT-89 -40°C to +85°C
AME8550CEEVB220 AXSww 2.2V SOT-25 -40°C to +85°C
AME8550CEEVB220L AXSww 2.2V TSOT-25 -40°C to +85°C
AME8550CEEVB220Z AXSww 2.2V SOT-25 -40°C to +85°C
AME8550CEEVB220Y AXSww 2.2V TSOT-25 -40°C to +85°C
AME8550AEEVD230 AY Tww 2.3V SOT-25 -40°C to +85°C
AMES550AEEVD230L AY Tww 2.3V TSOT-25 -40°C to +85°C
AMES550AEEVD230Z AY Tww 2.3V SOT-25 -40°C to +85°C
AME8550AEEVD230Y AY Tww 2.3V TSOT-25 -40°C to +85°C
AME8550BEEVD230 AYUww 2.3V SOT-25 -40°C to +85°C
AME8550BEEVD230L AYUww 2.3V TSOT-25 -40°C to +85°C
AME8550BEEVD230Z AYUww 2.3V SOT-25 -40°C to +85°C
AME8550BEEVD230Y AYUww 2.3V TSOT-25 -40°C to +85°C
AMES550AEETA240 AXTww 2.4V SOT-23 -40°C to +85°C
AMES8550AEETA240L AXTww 2.4V TSOT-23 -40°C to +85°C
AMES550AEETA240Z AXTww 2.4V SOT-23 -40°C to +85°C
AMES8550AEETA240Y AXTww 2.4V TSOT-23 -40°C to +85°C
AMES8550AEFTA240 :22’83@ 2.4V SOT-89 -40°C to +85°C
AMES8550AEFTA240Z ﬁgigm 2.4V SOT-89 -40°C to +85°C
AME8550CEEVA240 AXUww 2.4V SOT-25 -40°C to +85°C
AME8550CEEVA240L AXUww 2.4V TSOT-25 -40°C to +85°C
AME8550CEEVA240Z AXUww 2.4V SOT-25 -40°C to +85°C
AME8550CEEVA240Y AXUww 2.4V TSOT-25 -40°C to +85°C
AMES8550AEETB240 AXVWW 2.4V SOT-23 -40°C to +85°C
AMES8550AEETB240L AXVWW 2.4V TSOT-23 -40°C to +85°C
AMES550AEETB240Z AXVWW 2.4V SOT-23 -40°C to +85°C
AMES550AEETB240Y AXVWW 2.4V TSOT-23 -40°C to +85°C
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A\ AME

AMES8550

Voltage Detector

B Ordering Information (contd.)

Operating Ambient

Part Number Marking* | Detect Voltage | Package
Temperature Range
AMES550AEFTB240 ABSS0A 2.4V SOT-89 -40°C to +85°C
B240ww
AMES550AEFTB240Z Qgigm 2.4V SOT-89 -40°C to +85°C
AMES8550CEEVB240 AXWww 2.4V SOT-25 -40°C to +85°C
AMES8550CEEVB240L AXWww 2.4V TSOT-25 -40°C to +85°C
AMES8550CEEVB240Z AXWww 2.4V SOT-25 -40°C to +85°C
AMES8550CEEVB240Y AXWww 2.4V TSOT-25 -40°C to +85°C
AMES550AEEVD240 AXww 2.4V SOT-25 -40°C to +85°C
AMES550AEEVD240L AXWwW 2.4V TSOT-25 -40°C to +85°C
AMES8550AEEVD240Z AXww 2.4V SOT-25 -40°C to +85°C
AMES8550AEEVD240Y AXXww 2.4V TSOT-25 -40°C to +85°C
AMES8550BEEVD240 AXYww 2.4V SOT-25 -40°C to +85°C
AMES8550BEEVD240L AXYww 2.4V TSOT-25 -40°C to +85°C
AMES8550BEEVD240Z AXYww 2.4V SOT-25 -40°C to +85°C
AMES550BEEVD240Y AXYww 2.4V TSOT-25 -40°C to +85°C
AME8550AEETB250 AXZww 2.5V SOT-23 -40°C to +85°C
AME8550AEETB250L AXZww 2.5V TSOT-23 -40°C to +85°C
AME8550AEETB250Z AXZww 2.5V SOT-23 -40°C to +85°C
AME8550AEETB250Y AXZww 2.5V TSOT-23 -40°C to +85°C
AMES550AEFTB250 Qg:gm 2.5V SOT-89 -40°C to +85°C
AMES8550AEFTB250Z Qg:gm 2.5V SOT-89 -40°C to +85°C
AMES8550CEEVB250 AYAwWW 2.5V SOT-25 -40°C to +85°C
AMES8550CEEVB250L AYAwWW 2.5V TSOT-25 -40°C to +85°C
AMES8550CEEVB250Z AYAWW 2.5V SOT-25 -40°C to +85°C
AMES8550CEEVB250Y AYAwWW 2.5V TSOT-25 -40°C to +85°C
AMES8550AEEVD260 AYVww 2.6V SOT-25 -40°C to +85°C
AMES550AEEVD260L AYVww 2.6V TSOT-25 -40°C to +85°C
AMES8550AEEVD260Z AYVww 2.6V SOT-25 -40°C to +85°C
AMES550AEEVD260Y AYVww 2.6V TSOT-25 -40°C to +85°C
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A\ AME

AMES8550

Voltage Detector

B Ordering Information (contd.)

Operating Ambient

Part Number Marking* | Detect Voltage | Package
Temperature Range
AME8550BEEVD260 AYWww 2.6V SOT-25 -40°C to +85°C
AME8550BEEVD260L AYWww 2.6V TSOT-25 -40°C to +85°C
AME8550BEEVD260Z AYWww 2.6V SOT-25 -40°C to +85°C
AME8S550BEEVD260Y AYWww 2.6V TSOT-25 -40°C to +85°C
AME8550AEETA270 AWIww 2.7V SOT-23 -40°C to +85°C
AME8550AEETA270L AWIww 2.7V TSOT-23 -40°C to +85°C
AME8550AEETA270Z AWIww 2.7V SOT-23 -40°C to +85°C
AMES550AEETA270Y AWIww 2.7V TSOT-23 -40°C to +85°C
AME8S550AEFTA270 ﬁgggm 2.7V SOT-89 -40°C to +85°C
AME8550AEFTA270Z ﬁgggm 2.7V SOT-89 -40°C to +85°C
AMES550AEITA270 AXNw 2.7V SC-70-3 -40°C to +85°C
AMES550AEITA270Z AXNw 2.7V SC-70-3 -40°C to +85°C
AME8550AEETB270 AWVww 2.7V SOT-23 -40°C to +85°C
AME8550AEETB270L AWVww 2.7V TSOT-23 -40°C to +85°C
AME8550AEETB270Z AWVww 2.7V SOT-23 -40°C to +85°C
AME8550AEETB270Y AWVww 2.7V TSOT-23 -40°C to +85°C
AME8550AEFTB270 Qg;’g’\?vﬁv 2.7V SOT-89 -40°C to +85°C
AME8550AEFTB270Z 22858\%\/ 2.7V SOT-89 -40°C to +85°C
AME8550CEEVB270 AYSww 2.7V SOT-25 -40°C to +85°C
AME8550CEEVB270L AYSww 2.7V TSOT-25 -40°C to +85°C
AME8550CEEVB270Z AYSww 2.7V SOT-25 -40°C to +85°C
AME8550CEEVB270Y AYSww 2.7V TSOT-25 -40°C to +85°C
AME8550AEEVD270 AY Xww 2.7V SOT-25 -40°C to +85°C
AME8550AEEVD270L AY Xww 2.7V TSOT-25 -40°C to +85°C
AMES550AEEVD270Z AY Xww 2.7V SOT-25 -40°C to +85°C
AMES550AEEVD270Y AY Xww 2.7V TSOT-25 -40°C to +85°C
9
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Voltage Detector

B Ordering Information (contd.)

10

Operating Ambient

Part Number Marking* | Detect Voltage | Package
Temperature Range
AMES550BEEVD270 AYYww 2.7V SOT-25 -40°C to +85°C
AME8550BEEVD270L AYYww 2.7V TSOT-25 -40°C to +85°C
AME8550BEEVD270Z AYYww 2.7V SOT-25 -40°C to +85°C
AMES550BEEVD270Y AYYww 2.7V TSOT-25 -40°C to +85°C
AMES550BEEVC270Z BLRww 2.7V SOT-25 -40°C to +85°C
AMES8550AEETB280 AYBww 2.8V SOT-23 -40°C to +85°C
AMES8550AEETB280L AYBww 2.8V TSOT-23 -40°C to +85°C
AMES550AEETB280Z AYBww 2.8V SOT-23 -40°C to +85°C
AMES8550AEETB280Y AYBww 2.8V TSOT-23 -40°C to +85°C
AMES8550AEFTB280 ABSS0A 2.8V SOT-89 -40°C to +85°C
B280ww
AMES8550AEFTB280Z Qgg’gm 2.8V SOT-89 -40°C to +85°C
AME8550CEEVB280 AYCww 2.8V SOT-25 -40°C to +85°C
AME8550CEEVB280L AYCww 2.8V TSOT-25 -40°C to +85°C
AME8550CEEVB280Z AYCww 2.8V SOT-25 -40°C to +85°C
AME8550CEEVB280Y AYCww 2.8V TSOT-25 -40°C to +85°C
AMES550AEEVC290 AYDww 2.9V SOT-25 -40°C to +85°C
AME8550AEEVC290L AYDww 2.9V TSOT-25 -40°C to +85°C
AME8550AEEVC290Z AYDww 2.9V SOT-25 -40°C to +85°C
AMES550AEEVC290Y AYDww 2.9V TSOT-25 -40°C to +85°C
AMES8550BEEVC290 AYEww 2.9V SOT-25 -40°C to +85°C
AME8550BEEVC290L AYEww 2.9V TSOT-25 -40°C to +85°C
AME8550BEEVC290Z AYEww 2.9V SOT-25 -40°C to +85°C
AMES550BEEVC290Y AYEww 2.9V TSOT-25 -40°C to +85°C
AMES550AEETA300 AYFww 3.0V SOT-23 -40°C to +85°C
AMES8550AEETA300L AYFww 3.0V TSOT-23 -40°C to +85°C
AMES8550AEETA300Z AYFww 3.0V SOT-23 -40°C to +85°C
AMES8550AEETA300Y AYFww 3.0V TSOT-23 -40°C to +85°C
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A\ AME

AMES8550

Voltage Detector

B Ordering Information (contd.)

Operating Ambient

Part Number Marking* | Detect Voltage | Package
Temperature Range
AME8550AEFTA300 ":ggg\?vl\jv 3.0v SOT-89 -40°C to +85°C
AME8550AEFTA300Z ":ggg\?vl\jv 3.0v SOT-89 -40°C to +85°C
AME8550CEEVA300 AYGww 3.0V SOT-25 -40°C to +85°C
AME8550CEEVA300L AYGww 3.0V TSOT-25 -40°C to +85°C
AME8550CEEVA300Z AYGww 3.0V SOT-25 -40°C to +85°C
AME8550CEEVA300Y AYGww 3.0V TSOT-25 -40°C to +85°C
AMES8550AEETB340 AY Hww 3.4V SOT-23 -40°C to +85°C
AME8550AEETB340L AY Hww 3.4V TSOT-23 -40°C to +85°C
AME8550AEETB340Z AY Hww 3.4V SOT-23 -40°C to +85°C
AME8550AEETB340Y AY Hww 3.4V TSOT-23 -40°C to +85°C
AME8550AEFTB340 Qgig\?vl\jv 3.4V SOT-89 -40°C to +85°C
AME8S550AEFTB340Z Qgi’gm 3.4V SOT-89 -40°C to +85°C
AME8550CEEVB340 AY ww 3.4V SOT-25 -40°C to +85°C
AME8550CEEVB340L AY ww 3.4V TSOT-25 -40°C to +85°C
AME8550CEEVB340Z AY ww 3.4V SOT-25 -40°C to +85°C
AME8550CEEVB340Y AY ww 3.4V TSOT-25 -40°C to +85°C
AME8550AEEVD360 AY Iww 3.6V SOT-25 -40°C to +85°C
AMES550AEEVD360L AY Iww 3.6V TSOT-25 -40°C to +85°C
AMES550AEEVD360Z AY Iww 3.6V SOT-25 -40°C to +85°C
AMES550AEEVD360Y AY Iww 3.6V TSOT-25 -40°C to +85°C
AME8550BEEVD360 AYKww 3.6V SOT-25 -40°C to +85°C
AME8550BEEVD360L AYKww 3.6V TSOT-25 -40°C to +85°C
AME8550BEEVD360Z AYKww 3.6V SOT-25 -40°C to +85°C
AMES550BEEVD360Y AYKww 3.6V TSOT-25 -40°C to +85°C
AME8550AEIUA390Z BLMw 3.9v SC-70-4 -40°C to +85°C
AMES550BEEVD420 AZXww 4.2V SOT-25 -40°C to +85°C
AMES550BEEVD420L AZXww 4.2V TSOT-25 -40°C to +85°C
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Voltage Detector

B Ordering Information (contd.)
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Operating Ambient

Part Number Marking* | Detect Voltage | Package
Temperature Range
AMES8550BEEVD420Z AZXww 4.2v SOT-25 -40°C to +85°C
AMES8550BEEVD420Y AZXww 4.2v TSOT-25 -40°C to +85°C
AMES550AEFTB440 ABSS0A 4.4v SOT-89 -40°C to +85°C
B440ww
AMES550AEFTB440Z ijgm 4.4v SOT-89 -40°C to +85°C
AMES550AEETB440 AYLww 4.4v SOT-23 -40°C to +85°C
AMES550AEETB440L AYLww 4.4v TSOT-23 -40°C to +85°C
AMES8550AEETB440Z AYLww 4.4V SOT-23 -40°C to +85°C
AMES8550AEETB440Y AYLww 4.4V TSOT-23 -40°C to +85°C
AME8550CEEVB440 AYMww 4.4V SOT-25 -40°C to +85°C
AMES8550CEEVB440L AYMww 4.4v TSOT-25 -40°C to +85°C
AMES8550CEEVB440Z AYMww 4.4v SOT-25 -40°C to +85°C
AMES8550CEEVB440Y AYMww 4.4V TSOT-25 -40°C to +85°C
AMES8550AEEVC460 AYNww 4.6V SOT-25 -40°C to +85°C
AMES550AEEVC460L AYNww 4.6V TSOT-25 -40°C to +85°C
AMES550AEEVC460Z AYNww 4.6V SOT-25 -40°C to +85°C
AMES550AEEVC460Y AYNww 4.6V TSOT-25 -40°C to +85°C
AMES8550BEEVC460 AYOww 4.6V SOT-25 -40°C to +85°C
AMES8550BEEVC460L AYOww 4.6V TSOT-25 -40°C to +85°C
AMES550BEEVC460Z AYOww 4.6V SOT-25 -40°C to +85°C
AMES550BEEVC460Y AYOww 4.6V TSOT-25 -40°C to +85°C
AMES8550AEFTA500 ﬁgggm 5.0V SOT-89 -40°C to +85°C
AMES550AEFTA500Z ﬁgggm 5.0V SOT-89 -40°C to +85°C
AMES8550AEIVD280 BDGw 2.8V SC-70-5 -40°C to +85°C
AMES8550AEIVD280Z BDGw 2.8V SC-70-5 -40°C to +85°C
AMES8550CEEVB300 BEAWW 3.0V SOT-25 -40°C to +85°C
AME8550CEEVB300L BEAWW 3.0V TSOT-25 -40°C to +85°C
AMES8550CEEVB300Z BEAWW 3.0V SOT-25 -40°C to +85°C

Rev.H.09
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AMES8550

Voltage Detector

B Ordering Information

Part Number Marking* | Detect Voltage | Package Operating Ambient
Temperature Range
AMES8550CEEVB300Y BEAww 3.0v TSOT-25 -40°C to +85°C
AMEB8550AEETA390 BDKww 3.9v SOT-23 -40°C to +85°C
AMES8550AEETA390L BDKww 3.9v TSOT-23 -40°C to +85°C
AMES8550AEETA390Z BDKww 3.9v SOT-23 -40°C to +85°C
AMEB8550AEETA390Y BDKww 3.9v TSOT-23 -40°C to +85°C
AMEB8550AEETA340Z BlZww 3.4V SOT-23 -40°C to +85°C
AMES8550BEEVC240Z BDHww 2.4V SOT-25 -40°C to +85°C
AMES550BEEVC240Y BDHww 2.4V TSOT-25 -40°C to +85°C
AMES8550CEEVB270Z AY Sww 2.7V SOT-25 -40°C to +85°C
AMES8550CEEVB270Y AY Sww 2.7V TSOT-25 -40°C to +85°C
AMES8550BEEVD280Z BKOww 2.8V SOT-25 -40°C to +85°C
AMES550BEEVD280Y BKOww 2.8V TSOT-25 -40°C to +85°C
AMES8550CEEVA270Z BKUww 2.7V SOT-25 -40°C to +85°C
AMES8S550AEIVD300Z BRVw 3.0v SC-70-5 -40°C to +85°C
AMES8S550AEIVD340Z BRWw 3.4V SC-70-5 -40°C to +85°C
AMES8S550AEIVD360Z BTRw 3.6V SC-70-5 -40°C to +85°C
AMES8550BEEVD370Z BTTww 3.7V SOT-25 -40°C to +85°C
AMES8S550AEIUA270Z BVMw 2.7V SC-70-4 -40°C to +85°C
B Absolute Maximum Ratings
Parameter Symbol Maximum Unit
Input Voltage Vin 7 \%
Output Current louT 50 mA
CMOS GND -0.3 to V +0.3
Output Voltage Vour \%
Nch open drain GND -0.3to 7
ESD Classification c*

Caution: Stress above the listed absolute rating may cause permanent damage to the device.

*HBM C:4000V+
Rev.H.09
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AMES8550

Voltage Detector

B Recommed Operating Condition

Parameter Symbol Maximum Unit
Ambient Temperature Range Ta -40 to +85
Junction Temperature Range T, - 40 to +125 °C
Storage Temperature Range Tste - 65 to +150
B Thermal Information
Parameter Package | Die Attach Symbol Maximum Unit
SOT-23*
TSOT-23* 140
Thermal Resistance
SOT-25*
(Junction to Case) TSOT-25* Qic 140
SOT-89** 46
[0}
SOT-23 280 ciw
TSOT-23
Thermal Resistance SOT-25 Non-Conductive
(Junction to Ambient) TSOT-25 Epoxy QA 280
SOT-89 180
SOT-23
TSOT-23 400
Internal Power Dissipation SOT-25 Po 400 mw
TSOT-25
SOT-89 550
Maximum Junction Temperature 150 °C
Solder Iron (10 Sec)*** 350 °Cc
* Measure q,. on backside center of tab.
** Measure g, on center of molding compound if IC has no tab.
** MIL-STD-202G 210F
Rev.H.09
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AMES8550

Voltage Detector

M Electrical Specifications
T,=25°C, V,(T)=1.6 t0 6.0V + 2%

Parameter Symbol Test Condition Min Typ Max Units
Detect Voltage Vor x\(;.DS;S Vor x\1/.DOFZ \4
Hysteresis Range Vivs! Vo 2 8 %
15 <Vp<20 0.9 2.7
20<=Vy<3.0 1.0 3.0
Supply Current Iss Vin=Vpet+0.5V 3.0<=Vy<4.0 11 3.2 mA
4.0<=V),<=5.0 1.2 3.6
50< V|y<=6.0 2 4.0
Operating Voltage Vin Vpr(T)=1.6V to 6.0V 1.2 6.5 \Y
Nch 1.0 <V<20 1.0 2.2
20<=V,y<3.0 3.0 7.7
Vn=Vp X 0.95 3.0<=Vy<4.0 5.0 10.1
Output Current lout Vos=0-5V 40<=Vn<=50 1 60 | 115 mA
50< V|y<=6.0 7.0 13.0
Pch Vps=2.1V
Vin=7V -10.0 | -2.0
(with CMOS output)
Temperature Characteristics DVor -40°C<=Tp <= +85°C +100 ppm/°C
DT a.Vpr
Von o iversion) LY 02 | mS

Note:

V,(T) : Established Detect Voltage Value
Release Voltage : V.=V +V,

Rev.H.09
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AMES8550

Voltage Detector

M Functional Description
(CMOS output without delay)

1. When input voltage (V) rises above detect voltage

(V,p), output voltage (V,,) will be equal to V.

( A condition of high impedance exists with Nch open
drain output configurations. )

2. When input voltage (V,) falls below detect voltage (V,
output voltage (V
(GND) level.

3. When input voltage (V) falls to a level below that of
the minimum operating voltage (V,,,), output will become
unstable. In this condition, V  will equal the pulled-up
output ( should output be pulled-up.)

DF)’

our) Will be equal to the ground voltage

4. When input voltage (V,) rises above the ground volt-
age (GND) level, output will be unstable at levels below
the minimum operating voltage (V,,, ). Betweenthe V,,
and detect release voltage (V) levels, theground voltage
(GND) level will be maintained.

5. When input voltage (V) rises above detect release

voltage (V,.), output voltage (V,,) will be equalto V.

( A condition of high impedance exists with Nch open
drain output configurations. )

6. The difference between V__ and V__represents the
hysteresis range.

B Timing Chart

— Input Voltage (V)
il iy Detect Release Voltage (Vpg)
-_— —— — — Detect Voltage (V)

Min. Operating Voltage (V,,)
Ground Voltage (GND)

N

Output Voltage (Vg,,;)

Ground Voltage (GND)

—142 3 44-5—

16

B Functional Description
(CMOS output with delay)

1. When input voltage (V,,) rises above detect voltage

(V,p), output voltage (V ;) will be equal to V.

( A condition of high impedance exists with Nch open
drain output configurations. )

2. When input voltage (V,,) falls below detect voltage (V,
output voltage (V
(GND) level.

3. When input voltage (V) falls to a level below that of
the minimum operating voltage (V,,,,), output will become
unstable. In this condition, V  will equal the pulled-up
output ( should output be pulled-up.)

DF)’

our) Will be equal to the ground voltage

4. When input voltage (V, ) rises above the ground volt-
age (GND) level, output will be unstable at levels below
the minimum operating voltage (V,,, ). Betweenthe V,
and detect release voltage (V) levels, theground volt-
age (GND) level will be maintained.

5. When input voltage (V,) rises above detect release
voltage (V,,), output voltage (V) will be equal to V,,
after T delay time.

Q =VxC=IxT,

OUT)

T=VXC  (v=v
I
For Example, T = Veer " 10F

75nA
( A condition of high impedance exists with Nch open

drain output configurations. )

REF )

6. The difference between V_, and V_ represents the
hysteresis range.

B Timing Chart

/— Input Voltage (V)
N\ Detect Release Voltage (Vpg)
—_— —— — — Detect Voltage (V)

Min. Operating Voltage (V)
Ground Voltage (GND)

—\ Output Voltage (V)

N

Ground Voltage (GND)

Rev.H.09
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AMES8550

Voltage Detector

B Notes on Use

1. When aresistor is connected between the V, pin and
the input with CMOS output configurations, oscillation
may occur as a result of voltage drops at R, if load cur-
rent (I,,,) exists. (referto 5 - (1) below )

2. When aresistor is connected between the V, pin and
the input with CMOS output configurations, irrespective
of Nch output configurations, oscillation may occur as a
result of through current at the time of voltage release
evenifload current (I, ) does not exist.(referto 5- (1)(2)
below)

OUT)

3. With a resistor connected between the V, pin and the
input, detect and release voltage will rise as a result of
the IC”s supply current flowing through the V  pin.

4. In order to stabilise the IC”s operations, please en-
sure that V, pin”s input frequency’s rise and fall times
are more than several msec/ V.

5. Oscillation

(1) Output current oscillation with the CMOS output
configuration

When the voltage applied at IN rises, release op-
erations commence and the detector’s output volt-
age increases. Load current (I will flow at R, .
Because a voltage drop (R, x I,;) is produced at
the R, resistor, located between the input (IN) and
the V,, pin, the load current will flow via the IC”s
V,, pin. The voltage drop will also lead to a fall in
the voltage level at the V, pin. When the V  pin
voltage level falls below the detect voltage level,
detect operations will commence. Following detect
operations, load current flow will cease and since
voltage drop at R, will disappear, the voltage level
at the V, pin will rise and release operations will
begin over again.

OUT)

Oscillation may occur with this “release - detect
- release” repetition.

Further, this condition will also appear via means
of a similar mechanism during detect operations.

Rev.H.09

(2) Oscillation as a result of through current

Since the AMEB550 series are CMOS IC’s,
through current will flow when the IC”s internal cir-
cuit switching operates(during release and detect
operations ).Consequently, oscillation is liable to
occur as aresult of drops in voltage at the through
current’s resistor (R ) during release voltage op-
erations. ( refer to diagram 2)

Since hysteresis exists during detect operations,
oscillation is unlikely to occur.

Input
v AMES8550
R'N |OUT
RINXIOUT
voltage drop Vin Vour @
GND
Diagram1
Input
v AMES8550
RIN
RINXISS*
voltage drop Vin Vour
GND
Iss*
(includes through
current)
Diagram?2

17
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AMES8550 Voltage Detector

B Characterization Curve

AMEB8550-1.9V AMES8550-1.9V
160 14
B |
~ 140 V,=0.8V <
< N —— €
— 120 A =
c ~ c 10
s | @
S 100 =
O / o 8 V4
o 80 = /
c —
kv / X 6
£ 60 £ /
) / n
4
8w 8 /’
= - =
Z 5 / V=07V zZ 2
0 0
0 01 02 03 04 05 06 07 08 09 1 000 025 050 075 100 125 150 175
VDS (V) VDS (V)
AMES8550-2.7V AMES550AEETA270
250 40 —
. Vj=2.5V
A i -
< 200 — g 20 //
= —T | T /; V2.0V
c = //
2 150 / 3% 7
jum}
(@] g) 20 //
o i~ / ~
= I Yy V=15V
< 100 =y Vi
c 0 //____._
£ %) A~
@ Q 10 ~
D 5 = 7
) Z
= 5 ¢ V=1.0V
z
— |
0 0 \
00 01 02 03 04 05 06 07 08 08 10 0.00 050 1.00 150 200 250  3.00
VDS (V) VDS (V)
AMES8550-4.6V AMES8550-4.6V
180 T T 50 T B
160 V,=0.8V 45 V=40V |
7 //___ —~
i:i 140 // E 40 ’%*
= / = 35 | V=30V
S 120 = w
= / 2 30 Yn=25Y
3 100 b LT
2 / 3 = T vy=2.0v
£ &0 > 7~
s T 2 w
& 60 / E s
n »n L—— V,=15V
40 - M
g / V,=0.7V g 10 5
Z 20 = s
=4
0 oLZ
00 01 02 03 04 05 06 07 08 09 10 00 05 10 15 20 25 30 35 40

VDS (V) VDS (V)
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Voltage Detector

B Characterization Curve

PMOS Sourcing Current (mA)

PMOS Sourcing Current (mA)

AME8550-1.9V

16 T T T
vDsS=2.1v |4
14 >
//
/]
12 LA
LA | vDS=1.5V
L
. yadil
vy zaiil
8 / // VDS=1.0V |
/ —T |
1/// T ]
6 7’ A |
VDS=0.5V
4 4’ o E——
2 ,///—”—
0

00 05 1.0 15 20 25 30 35 40 45 50 55 6.0
Input Voltage (V)

AMES550AEETA270

16 TT T 1]
VDS=2.1V
7

14

12 7

10 v P

DS=0.5V —

fmnf?

|t

NN

7| vDs=1.0v
-
v

SENSINIINER TS SRS IR IR R

Input Voltage (V)

AMES8550-4.6V
10
< ° —
E s
5 s
5 [
2 s /
/
£ 4
n
7 |
S
2
z
) /
0 J
0 1 2 3 4 5
Input Voltage (V)
Rev.H.09

NMOS Sinking Current (mA) NMOS Sinking Current (mA)

PMOS Sourcing Current (mA)

AMES8550-1.9V

1 /

0 /

0.0 0.5 1.0 15 2.0

Input Voltage (V)

AMES8550-2.7V

1 /
. /

0.0 0.5 1.0 15 2.0 25 3.0
Input Voltage (V)

AME8550-4.6V

16 T
VDS=2.1V_
14

L
p

VDS=1.5V

\
0 11T

VDS=1.0V

12

=t

fet

2

0
¥ @AY A8 D ¥ 4R ok 0© O X\ (0 O

Input Voltage (V)
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Voltage Detector

B Characterization Curve

20

Supply Current (UA)

Output Voltage (V)

Supply Current vs. Input Voltage (2.7V)

3.0

25 e
2.0 //
15 /
d/
05
0.0
0 1 2 3 4 5

Input voltage (V)

Output Voltage vs. Input Voltage (2.7V)

35

3.0
25
V,y down —
2.0 :
Vi up

15
1.0

e |
05 | \
0.0 \

0 0.5 1 15 2 25 3

Input Voltage (V)

Output Voltage (V)

Output Voltage vs. Input Voltage (2.2V)

35

3.0

2.5

2.0

15

1.0

0.5

0.0

down

Vi up

0

0.5

1

15 2
Input Voltage (V)

25 3
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AMES8550 Voltage Detector
B Date Code Rule

Marking Date Code Year
A A A w w XXx0
A A A w w Xxx1
A A A w w XXX2
A A A w w XXX3
A A A w w XXx4
A A A w w XXX5
A A A w w XXX6
A A A w w XXX7
A A A w w XXX8
A A A w w XXX9

For SC-70 Package Only

Marking Date Code Year w: Work Week Code
A A A W xXxx0 A: 01&02 | K: 21&22 | U: 41842
A A A w Xxx1 B: 03&04 | L: 23&24 |V: 43&44
A A A W XXX2 C: 05&06 | M: 25&26 |W: 45&46
A A A w XXX3 D: 07&08 | N: 27&28 | X 47&48
A A A W XXX4 E: 09&10 | O: 29&30 | Y: 49&50
A A A w XXX5 F: 11&12 | P: 31&32 | Z2 51&52
A A A W XXX6 G: 13&14 | Q: 33&34
A A A W XXX7 H: 15&16 | R: 35&36
A A A W XXX8 Il 17&18 | S: 37&38
A A A w XXX9 J: 19&20 | T: 39&40

Rev.H.09 21
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AMES8550

Voltage Detector

B Tape and Reel Dimension

SOT-23
P
-
| |
w
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
SOT-23 8.0+0.1 mm 4.0+£0.1 mm 3000pcs 180+1 mm
TSOT-23
P
-
| |
w
PIN1 —1>
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
TSOT-23 8.0£0.1 mm 4.0£0.1 mm 3000pcs 180+1 mm
22 Rev.H.09
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AMES8550

Voltage Detector

B Tape and Reel Dimension

SOT-25
P
-
| |
w
PIN 1 ——
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
SOT-25 8.0+0.1 mm 4.0£0.1 mm 3000pcs 180+1 mm
TSOT-25
P
-
| |
w
PIN 1 ——
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
TSOT-25 8.0£0.1 mm 4.0£0.1 mm 3000pcs 180+1 mm
Rev.H.09
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AMES8550 Voltage Detector

B Tape and Reel Dimension

SC-70-3
P
>
w
PIN 1 ——
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
SC-70-3 8.0£0.1 mm 4.0+0.1 mm 3000pcs 180+1 mm
SC-70-4 b
|~
W
PIN1 ——>» v
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size

SC-70-4 8.0£0.1 mm 4.0+£0.1 mm 3000pcs 1801 mm
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AMES8550 Voltage Detector

B Tape and Reel Dimension

SC-70-5
P
<+
w
PIN1 —»
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
SC-70-5 8.0£0.1 mm 4.0£0.1 mm 3000pcs 180£1 mm
SOT-89
P
S
| |
w
PIN1 —»
Carrier Tape, Number of Components Per Reel and Reel Size
Package Carrier Width (W) Pitch (P) Part Per Full Reel Reel Size
SOT-89 12.0£0.1 mm 4.0£0.1 mm 1000pcs 180+1 mm

Rev.H.09 25
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Voltage Detector

B Package Dimension

SOT-23

26

Top View
D

.

L

b—re

Front View

:[

i

TSOT-23

Top View
D

Al

Al

Side View

6 14

Side View

0 1

SYMBOLS MILLIMETERS INCHES
MIN MAX MIN MAX
A 1.00 1.40 0.0394 | 0.0551
A 0.00 0.15 0.0000 | 0.0059
b 0.35 0.50 0.0138 | 0.0197
D 2.70 3.10 0.1063 | 0.1220
E 1.40 1.80 0.0551 | 0.0709
e 1.90BSC 0.0748 BSC
H 2.40 3.00 ]0.09449]0.11811
L 0.35BSC 0.0138BSC
ql 0° 10° 0° 10°
SYMBOLS MILLIMETERS INCHES
MIN MAX MIN MAX
A+A; 0.80 1.30 0.0315 | 0.0512
b 0.35 0.50 0.0138 | 0.0197
D 2.70 3.10 0.1063 | 0.1220
E 1.20 1.80 0.0472 | 0.0709
e 1.90 BSC 0.0748 BSC
H 2.40 3.00 0.09449]0.11811
L 0.35BSC 0.0138BSC
ql 0° 10° 0° 10°
Rev.H.09
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AMES8550

Voltage Detector

B Package Dimension

SOT-25

Top View Side View

D

1 Ol T

| W
T S1 1"_
e
Front View
WRERAT!
- E
TSOT-25
Top View Side View
¢ D
10
| w

LU -
| |

e

Front View
K 2
b

Rev.H.09

MILLIMETERS INCHES
SYMBOLS
MIN | MAX | mIN | MAX
A 1.20REF 0.0472REF
A, 0.00 0.15 | 0.0000 [ 0.0059
b 0.30 055 | 0.0118 | 0.0217
D 2.70 3.10 | 0.1063 | 0.1220
E 1.40 1.80 | 0.0551 | 0.0709
e 1.90 BSC 0.07480 BSC
H 2.60 | 3.00 |0.10236 | 0.11811
L 0.37BSC 0.0146BSC
ql o | 10 o | 10
s, 0.95BSC 0.0374BSC
symsoLs | MIELIMETERS INCHES
MIN | MAX | MIN | MAX
A+A, 0.90 1.25 | 0.0354 | 0.0492
b 0.30 0.50 | 0.0118 | 0.0197
D 2.70 3.10 | 0.1063 | 0.1220
E 1.40 1.80 | 0.0551 | 0.0709
e 1.90 BSC 0.07480 BSC
H 240 | 300 [0.09449]0.11811
L 0.35BSC 0.0138BSC
ql o | 10° o | 10
s, 0.95BSC 0.0374BSC
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AMES8550 Voltage Detector

B Package Dimension

SOT-89

Top View

D Side View
D1 l MILLIMETERS INCHES
— SYMBOLS
[ ] MIN MAX MIN MAX

T
A 1.39 1.60 |0.05472 |0.06299
m A, 0.8 REF 0.03150 REF
dy j C 0.35 0.44 |0.01378 |0.01732
u u u > P W D 4.39 460 |0.17283 |0.18110
e

c Dy 1.35 1.83 |0.05315 |0.07205
E 2.28 2.60 |0.08976 |0.10236
Bottom View | 0.36 0.56 |0.01417 |0.02204
22 Front View e 3.00 REF 0.11811 REF

— ——  MAUEFINISH H 0.70 REF 0.02756 REF

2 /|—| — |_|\ < Ss1 1.50 REF 0.05906 REF
1 NpoLISH E2 2.05 2.60 |0.08071 [0.10236
uu u D2 1.50 1.85 |0.05905 |0.07283

S1
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AMES8550 Voltage Detector

B Package Dimension

SC-70-3
oo Vi o
op View Side View MILLIMETERS INCHES
SYMBOLS
D —[B[escos]d] MIN MAX | MIN | MAX
—el — i N A 0.80 1.10 | 0.031 | 0.043
m 7 Al 0.00 010 | 0.000 | 0.004
T e | Ef [ l A2 0.80 1.00 | 0.031 | 0.039
_— —_ ___E
il T }_ Ny b 0.15 0.40 | 0.006 | 0.016
[ 0.15(0.006) |C H ! H bl 0.15 0.25 0.006 0.010
‘ \ c 0.08 025 | 0.003 | 0.010
e
- See Detail A cl 0.08 020 | 0.003 | 0.008
00, b
(BlumoccsBICAB— D 1.90 220 | 0.075 | 0.087
E 2.00 2.45 | 0.079 | 0.096
_ El 1.15 135 | 0.045 | 0.053
Front View
e 0.65BSC 0.0255BSC
iﬂ:ﬂ:ﬂ: AIZ /1 el 1.20 1.40 | 0.047 | 0.055
i —*jl SEATING PLANE L 0.26 0.46 | 0.010 | 0.018
Aooon]d) Al ql 0° 8° 0° 8°
q2 4° 10° 4° 10°
Detail A Section A-A
07

/*“\

_L'—v (b)
bl fry |
|~
I_—/_I clc
I GAGE
PLANE \ BASE METAL
—J )

! L —¢ :ﬁe

bl
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AMES8550 Voltage Detector
SC-70-4
Top View Side View
D
el . »?4 MILLIMETERS INCHES
\ SYMBOLS
T TT g MIN | MAX | MIN | MAX
e
A 0.900 | 1.100 | 0.035 | 0.043
Al 0.000 | 0.100 | 0.000 | 0.004
El A2 0.900 | 1.000 | 0.035 | 0.039
b 0.250 | 0.400 | 0.010 | 0.016
— bl 0.350 | 0.500 | 0.014 | 0.020
PIN 1

4 Lli 0.20 c 0.080 | 0.150 | 0.003 | 0.006

b bl c 17 0.050 TYP 0.002 TYP
2.000 | 2.200 | 0.079 | 0.087
Eront View E 1.150 | 1.350 | 0.045 | 0.053
= 2.150 | 2.450 | 0.085 | 0.096

S N e 0.650 TYP 0.026TYP
< el 1.200 | 1.400 | 0.047 | 0.055

L 0.525 REF 0.021 REF
2 L1 0.260 | 0.460 | 0.010 | 0.018

q 0° 8° 0° 8°

Rev.H.09
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AMES8550 Voltage Detector

B Package Dimension

SC-70-5
Top View Side View MILLIMETERS INCHES
SYMBOLS
5 [ ETeeE MIN | MAX | MIN | MAX
el — A A A 0.80 1.10 | 0.031 | 0.043
| Al 000 | 010 | 0.000 | 0.004
T L | : ET,z [ | A2 0.80 100 | 0.031 | 0.040
£ E_llz_____!___ I g b 015 | 030 | 0.006 | 0.012
l | b1l 0.15 0.25 | 0.006 | 0.010
Slesowe[C] H K H c 008 | 025 | 0.003 | 0.010
E‘J L_ 5 o Dot A cl 0.08 | 020 | 0.003 | 0.008
. .b D 190 | 215 | 0074 | 0.084
-.10(0.004) clal
E 2.00 | 220 | 0.078 | 0.086
E1l 1.15 135 | 0.045 | 0.055
e 0.65BSC 0.0255BSC
Front View el 1.30BSC 0.0512BSC
T T L 026 | 046 | o0.010 | 0.018
A2 A o o (o] 0
i _¢_l SEATING PLANE gl 0 8 0 8
j ‘ 92 4° 10° 4° 10°
| £2)].10(0.004) Al
Detail A Section A-A
elﬁ‘\
*W(b)
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=
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Life Support Policy:
These products of AME, Inc. are not authorized for use as critical components in life-support
devices or systems, without the express written approval of the president
of AME, Inc.
AME, Inc. reserves the right to make changes in the circuitry and specifications of its devices and
advises its customers to obtain the latest version of relevant information.
a AME, Inc. , November 2008
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