Chapter 4: Power Supply

DC-DC CONVERTER

ACY23 series Power System block diagram

[image: image15.png]ASSY IV 1 Y3LY¥IANT QD1 19888 - IJWVN ONIMVY(

ASSY YILYIANI 1p1 021 19888  IWYN LyVd
H 9 ) s V
N R
A3 ON ONIMYY0 h72 1S .
001 31VOS

T e o
e
;2;::;;_-:_-Sﬁ_%mw.IE II )

: EEEMEHH s )

L4
)
-
=
o
—
-’
~
L ¥
s
(=
[= 9
€
o
o
ad
—
-
o
)
[« 4
=
[
L -4
=z
o
(i
™
O
at
>
Qo
©
-
o
N

= uﬂ

v w\\\\\“\\\\\\ .
.\ %rts \\\ O%%
|
00 | ~o
<
{
£
F—N
w
()
— = —H \ﬁ\\\W\\\\\m -.- s
(&S] YA v
o N
| 00 11
018 A =
. - :
S o o
Q -
¢ 0y ¢ <

WWQQ St SJaYyo pup ww ¢ Si 2pIs jusuodwod jo yybiay xow ay)

(| JVO1280LQT-041YSNSYON|L 1 IXdIVIQSH YVLISNNYH “1V-VXIv1dT1 91

TIOOXIPIVYYD 1dD]) 4D LJL w1 k1 U1 posn 5q pynom Asso gdg 4ojdaaul ayj |

TSIjON

0680-L0¢ZG-X3110NW
-SSHE-820WS ™ 1ST
TVNYO 4SNVYL

10d 43LYIANI T 02119888
o] MO1HNOSI0 NI | aonn o i e o vt onss b gni o o 0 10t 0

JNYN-WILI
034 4O NOYSTAIQ IN3134WOD ML JO AGOISND IHL WOWS GI8W3ISNYAL 38 LON AVW LJIHS SIHL 'NOILYWNOINI [I1DIS 30VHI ONV
SNOISIA3Y WVIINI0EINOD SNIVINOD ONY “INI'SOINO¥LDIN] TVANOD 4O A183408d A¥VLIIINAOHd JHL S1 ONIAVEQ ONIN¥IINION]D 3O L133HS SiKY

g v

H 9 | 3 3 d J

v
€
C
!

X3AN|





Description

This specification defines the performance and characteristic of 60W AC adapter power supply. It supplies a constant voltage 19V output source for ACY23 series notebook computer.

Feature

· Accepts universal input from 90V AC to 264V AC 

· Offers constant Voltage 19V output source with 60W max output power capacity.

· High efficiency 83% min at 115Vac

· Compact Size

Electrical Specification

· Input Voltage range: universal input, 90VAC TO 264VAC
· Inrush current:
50A @115Vac, 100A @230Vac

· Input frequency range:
47~63Hz  

· Input Current:
1.8Amax at 90VAC

0.9Amax at 180 VAC
· Start-up time:
(2sec Max. @115Vac

· HOLD-UP time: 5ms min. @115VAC,  full load condition

· OVP: 
27V max. automatic shut down

· Short circuit protection: Output can be shorted without damage, and auto recovery

· OUTPUT Voltage Regulation: 18.8-20V including the effects of line Voltage
        variation, load current, ripple and noise

· OUTPUT Current: 0Amin, 3.16Amax continuous

· OUTPUT Voltage ripple: 300mv PK-PK for resistor load

· OUTPUT Voltage Dynamic regulation: Output voltage within 18.8V~20V, load 
        current 10%((100%, frequency 100Hz, 50% duty cycle, recover time ( 1msec.

· Surge Load: 4.6A during 4ms RISE/FAIL slew=0.1A/us, Vac=100V/50Hz

· DC OUTPUT PIN OUT:
       PIN1
Center Pin Adapter +output
       PIN2
Barrel (Ring) Adapter returns.

PWR CORD: SP021AX1.8MXIS033 H03 BLK

PWR CORD:SP12NX1.8MXIS033 SPT-2 BLK

PWR CORD:SP501X1.8MXISO33 2LDF BLK

PWR CORD:SP505X1.8MXIS033 RVV2C BLK

PWR CORD:SP021AX1.8MXIS033 VCTFK2 BLK

Temperature Range:

Operating temperature:  0 C
C TO 40 
Storage temperature:
-20 C
C TO 50 
Description

The DC-DC converter is designed to supply the power for ACY23 series notebook computer of Compal. It supply +5VALWP, +3VALWP, +12VALWP for logical system, CPU_COREP,+CPU-IOP, +2.5VSP for CPU and supplies +5VALWP for the built-in NS87570 microprocessor which handles the keyboard and PMU control functions of the system. The power ON/OFF is controlled by NS87570. There is also a built-in charger power source. It can charge battery pack whether the computer is ON or OFF.

Features

· High efficiency, up to 85% (using battery)

· Accept wide range DC input voltage from 8V to 20V

· Built-in charger power source

· The power ON/OFF is controlled by software

Electrical specification

· Input Voltage/Current

· 8V to 20V at the summing point of AC-DC and battery

· INPUT Current 4A max from battery

· INPUT Current 3.16A max from AC-DC Adapter.

Temperature Range:

· Operating temperature : 0 C
 C to 40
· storage temperature range : -20 C
 C to 65
DC/DC OUTPUT

Fixed output voltage/Current

Item
+5VALWP
+2.5VSP
+CPU_COREP

nominal voltage
+5V
+2.5V
+1.65V/+1.7V/+1.75V/+1.475

min. current
0A
0A
0A

max. current
3.5A
1A
17A

peak current
4.5A
3A
22A

total regulation 
5V±5%
2.5V±5%
(+1.65V/+1.7V±0.1V/+1.75V/+1.475)

ripple voltage
100mVp-p max.
100mVp-p max.
50mVp-p max

Item
+12VALWP
+3VALWP
+CPU-IOP

nominal voltage
+12V
+3.3V
+1.5V/+1.25V

min. current
0A
0A
0A

max. current
100mA
3.0A
0.3A

peak current
100mA
4A
2.7A

total regulation
12V±5%
3.3V±5%
1.25V/1.5V±3%

ripple voltage
200mVp-p max.
100mVp-p max.
100mVp-p max.

Charger Controlled by NS87570 microprocessor from motherboard

Temperature sense capability for the battery (charge active between 0C)
C~ 40
Fast charge current 2.3Amps(max.) for Li-Ion Battery at  system off, approach 25W fast charge at  system ON. (depend on system load)

Trickle charge: Typical 300mA precharge current for Li-Ion Battery . All trickle charge are controlled by NS87570. 
Charge termination: When Fully-Charge bit is set,charger is ferminated by NS87570.
When system is turned off, the charge time is 2.5 hrs typically  from empty to full for Li-Ion battery(And Li-ion Battery charge time approaches 3.0~3.5hrs).
Other battery services are presented by NS87570 microprocessor includes maximum charging timer, charging temperature range etc.
Charger power:

· Constant current mode: 2.2A±8%

· Constant adapter current mode: 2.87A±6%

· BATT+ Constant Voltange mode:16.8V±5% for Li-Ion Battery.

OVER Current protection:

+5VALWP:
5.3~8A
+3VALWP:
5.3~8A

+CPU_COREP:
24~32A

OVER Voltage protection:

+5VALWP:
5V +(4% ~ 10%)

+3VALWP:
3.3V +(4% ~ 10%)

+CPU_COREP
2.21V ~2.29V

Under voltage protection

+5VALWP:
5V *(60% ~ 80%)

+3VALWP:
3.3V *(60% ~ 80%)

+CPU_COREP
0.76V ~0.84V

Short circuit protection:

Latch mode for +5VALWP, +3VALWP, +CPU_COREP

I/O

P1:AC adapter input Jack socket

Pin 1: Center pin Adapter power + input

Pin 2: Barrel (Ring) Adapter power return

DC/DC interface

	Item
	Description
	I/O

	SUSP#
	active low input, enable skip mode of MAX1632 and MAX1711
	I

	51ON#
	active low input, this pin controls VS output when system is using battery power, it is controlled by NS87570.
	I

	FSTCHG
	active high input, when NS87570 judges the battery shall be charged, then this pin will be pulled high.
	I

	TRICKLE
	active high input, when battery shall be trickle charged, then this pin will be pulled high. 
	I

	ACIN
	active high output, when adapter present, this pin shall be pulled high, output for NS87570.
	O

	VR_POK
	power good output signal, active high, from +CPU_COREP turn on edge and goes low before of +CPU_corep falling -5%
	O

	VR_ON
	Active high input, +CPU_COREP and CPU_IOP on/off pin.
	I

	BATT_TEMP
	An analog signal, it offers the status of battery temperature for NS87570.
	O

	VBATT
	An analog signal, offer the status of battery voltage for NS87570.
	O

	B+
	power output for inverter (8~20V).
	O

	BNI/ILI #
	High: Ni-MH battery ,Low:Li-ion battery
	O

	BATT_CHGI
	Analog signals for NS87570 calculate battery’s charging or discharging current.
	O

	VID [0..4]
	CPU VID Pin. It determinate the +CPU_COREP output voltage.
	I

	OCP
	Active high (+3v) output, when VIN over current, system power planes shall be shut down.
	O


BATTERY

Li-Ion smart

· 18650 size, 2P4S,14.8V/3900mAH Li-ion Battery. 

· More than 300 charging/discharging cycles for Li-ion battery.

· Modularized battery pack, easy to be replaced.

On board RTC battery: Maxell ML1220T13 3.3V/14mAH Lithium

ACY23 13.3” INVERTER SPECIFICATION

General Description

  This inverter is designed for the CCFL of ACY23 13.3” LCD which are using on the ACY23 notebook. We use two signals to control the LCD brightness. One is the Enable, which turn on and turn off the brightness of LCD. The other is the PWM, which tune the brightness by modulating the duty cycle. This inverter use open loop control circuit and meet with safety requirement.

Panel List:  

	No.
	LCD

Type
	Vendor
	Model No.
	Frequency

range

Min./Typ./Max
	Lamp current

(mArms)

\Min/Typ/Max

	1.
	13.3”

XGA TFT
	UNIPAC
	UB133X01-03
	40/60/80

KHz
	3.0/6.0/6.5mA

	2.
	13.3”

XGA TFT
	SANYO
	TM133XG-02L06
	40K/60K/65KHz
	3.0/6.0/7.0mA


Features

· +5V Fixed input voltage 

· Brightness adjustment by PWM duty cycle.

· Current limited function, meet with safety requirement

Inverter Characteristics

 Environment: Temperature: Operating temperature: 0℃ ~ 55℃
                        Storage temperature : -20℃ ~ 80℃
Humidity:  0 ~ 90% without condensation

 MTBF:  50000 hours.

Electrical Characteristic 

NO.1: 13.3" XGA TFT LCD PANEL
	No
	Parameter
	Symbol
	Min.
	Typ.
	Max.
	Unit
	Conditions

	1
	Input voltage
	+5V
	4.75
	4.85
	4.95
	V
	 

	2
	Input current
	Iin
	--
	---
	0.9A
	A
	 

	3
	Lamp Current
	IL
	5.50
	5.75
	6.00
	mArms
	Enable= H, 

PWM Duty = 100%

	
	
	
	
	3
	
	mArms
	Enable = H, 

PWM Duty = 30%

	4
	Lamp voltage
	
	
	620
	
	Vrms
	 At IL = 6.0 mArms

	5
	Frequency
	F
	45
	55
	65
	kHz
	 *2

	6
	Output power
	Pout
	--
	--
	4.2
	W
	 

	7
	Efficiency
	(
	80
	85
	--
	%
	 

	8
	Starting voltage
	Vs
	1550
	1050
	1100
	Vrms
	 0 degree C

	12
	Enable 
	VIH
	2.4
	
	
	V
	Compal Output H : 3.3V

Compal Output L : 0V

	
	
	VIL
	--
	--
	0.8
	V
	

	13
	PWM signal

*3
	
	--
	150
	--
	Hz
	 PWM signal frequency

	
	
	VIH
	2.4
	
	
	V
	Compal Output H : 5.0V

Compal Output L : 0V

	
	
	VIL
	
	
	0.8
	V
	

	
	
	
	30
	--
	100
	%
	

	14
	Current Waveform factor
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*1. Please make sure open lamp output voltage should be within starting voltage specification.

*2. Inverter should pass human body safety test. 

*3. PWM signal is an 150Hz square wave. The back-light brightness is maximum when PWM at 100% duty cycle and back-light brightness is minimum when PWM at 30% duty cycle.

ps1. Duty cycle=T(on)/T(period) 

*4. The Inverter output should be 100% duty cycle when lamp current is less than 70% lamp current setting. ( no matter of PWM signal)

*5. Transformer voltage stress should not be over 85%.

*6. Transformer temperature rising should be less than 30 degree C. 

*7. Wave from requirement: 1.27<=Iop/Irms <=1.56

*8. Audio noise should be less than 36dB at 10 cm distance.
*9. I-p implies zero to negative peak value of lamp current

Input Connector assignments: 

CN1 : Molex 52207-0890

	Pin No.
	Symbol
	Description

	1
	+5V
	 Input Voltage

	2
	+5V
	 Input Voltage

	3
	(NC)
	 (NC)

	4
	PWM
	 Adjust brightness

	5
	DISPOFF#
	 Back-light on/off control , L: OFF, H: ON

	6
	(NC)
	 (NC)

	7
	GND
	 Power system return

	8
	GND
	 Power system return


Output connector assignments:

CN2: JST SM02B-BHSS-1

Please mark “ CAUTION HIGH VOLTAGE “ around CN2

	Pin No.
	Symbol
	Description

	1
	HV
	Connected to high voltage of LCD lamp

	2
	LV
	Connected to low voltage of LCD lamp


Safety Protection

Open lamp protection:

  When inverter is on open lamp status, Any component on inverter should be O.K and inverter is no damaged, no fire and no arcing.

Human body safety test: 

   A resistor of 2K ohm connected between the inverter output and GNDt. The output current should meet the following requirements. 

Output current  I ≦ 0.7mA , if frequency  f ≦ 1KHz

Output current  I ≦ 0.7mA * f (KHz) , if  f ≧ 1KHz. 

The current I is the current that flow through the 2Kohm resistor. 

However, output current should be less than 70mA, even frequency is more than 100KHz.

Transformer high voltage output pin connect to GND with 2K ohm resistor , the 2K resistor current should meet with limited current circuit requirement or inverter fuse is broken.Abnormal test: 

  Any one component is short or open; inverter should be no fire, no arcing. And result must meet output current limitation requirement.

PCB M/E drawing

    Please check attached file: ACY23_13 _INVERTER
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ACY23 14.1” INVERTER SPECIFICATION

General Description

This inverter is designed for the CCFL of ACY23 14.1” LCD which are using on the ACY23 notebook. We use two signals to control the LCD brightness. One is the Enable, which turn on and turn off the brightness of LCD. The other is the PWM, which tune the brightness by modulating the duty cycle. This inverter uses open loop control circuit and meets with safety requirement.

Panel List

	No.
	LCD

Type
	Vendor
	Model No.
	Frequency

range

Min./Typ./Max
	Lamp current

(mArms)

\Min/Typ/Max

	1.
	14.1”

SVGA TFT
	HANSTAR
	HSD141PX11-A REV1
	40/50/60

KHz
	2.0 – 6.5 mA

	2.
	14.1”

SVGA TFT
	IBM
	ITXG77X
	40K/60K/65KHz
	2.5 - 6.4 mA


Features

+5V Fixed input voltage 

Brightness adjustment by PWM duty cycle.

Current limited function, meet with safety requirement

Inverter Characteristics

 Environment: Temperature: Operating temperature: 0℃ ~ 55℃
Storage temperature: -20℃ ~ 80℃
Humidity:  0 ~ 90% without condensation

MTBF:  50000 hours.

Electrical Characteristic

NO.1:14.1" XGA TFT ,Hannstar, HSD141PX11-A 
	No
	Parameter
	Symbol
	Min.
	Typ.
	Max.
	Unit
	Conditions

	1
	Input voltage
	+5V
	4.75
	4.85
	4.95
	V
	 

	2
	Input current
	Iin
	--
	---
	1A
	A
	 

	3
	Lamp Current
	IL
	5.50
	5.75
	6.00
	mArms
	Enable= H, 

PWM Duty = 100%

	
	
	
	
	3.0
	
	mArms
	Enable = H, 

PWM Duty = 30%

	4
	Lamp voltage
	
	
	625
	
	Vrms
	 At IL = 6.0 mArms

	5
	Frequency
	F
	45
	55
	65
	kHz
	 *2

	6
	Output power
	Pout
	--
	--
	4.5
	W
	 

	7
	Efficiency
	(
	80
	85
	--
	%
	 

	8
	Starting voltage
	Vs
	1550
	---
	---
	Vrms
	 At odegree C

	9
	Enable 
	VIH
	2.4
	
	
	V
	Compal Output H : 3.3V

Compal Output L : 0V

	
	
	VIL
	--
	--
	0.8
	V
	

	10
	PWM signal

*3
	
	--
	150
	--
	Hz
	 PWM signal frequency

	
	
	VIH
	2.4
	
	
	V
	Compal Output H : 5.0V

Compal Output L : 0V

	
	
	VIL
	
	
	0.8
	V
	

	
	
	
	30
	--
	100
	%
	 H: inverter output ON,

 L: inverter output OFF

	11
	Current Waveform factor
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	1.56
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	Unbalance 

Rate
	
[image: image10.wmf]rms

p

p

I

I

I

-

-


	-10%
	0
	+10%
	Multiple
	


Notes:

*1. Please make sure open lamp output voltage should be within starting voltage specification.

*2. Inverter should pass human body safety test. 

*3. PWM signal is a 150HZ square wave. The backlight brightness is maximum when PWM at 100% duty cycle and backlight brightness is minimum when PWM at 30% duty cycle.

Ps1. Duty cycle=T (on)/T (period) 

*4. The Inverter output should be 100% duty cycle when lamp current is less than 70% lamp current setting. (No matter of PWM signal)

*5. Transformer voltage stress should not be over 85%.

*6. Transformer temperature rising should be less than 30 degree C. 

*7. Audio noise: less than 36db @ 10cm distance

*8. Wave from requirement: 1.27<= Ip/Irms <=1.8

Input Connector assignments: 

   CN1: MOLEX-52207-0890

	Pin No.
	Symbol
	Description

	1
	+5VS
	 Input Voltage

	2
	+5VS
	 Input Voltage

	3
	NC
	 NC

	4
	PWM
	 Adjust brightness

	5
	ENABLE
	 Back-light on/off control , L: OFF, H: ON

	6
	NC
	 NC

	7
	GND
	 Power system return

	8
	GND
	 Power system return


utput connector assignments:

CN2: JST SM02B-BHSS-1

Please mark “ CAUTION HIGH VOLTAGE “ around CN2

	Pin No.
	Symbol
	Description

	1
	HV
	Connected to high voltage of LCD lamp

	2
	LV
	Connected to low voltage of LCD lamp


Safety Protection

Open lamp protection:

  When inverter is on open lamp status, Any component on inverter should be O.K and inverter is no damaged, no fire and no arcing.

Human body safety test: 

   A resistor of 2K ohm connected between the inverter output and GND. The output current should meet the following requirements. 

Output current  I ≦ 0.7mA , if frequency  f ≦ 1KHz

Output current I ≦ 0.7mA * f (kHz), if f ≧ 1KHz. 

The current I is the current that flow through the 2Kohm resistor. 

However, output current should be less than 70mA, even frequency is more than 100KHz.

Transformer high voltage output pin connect to GND with 2K ohm resistor, the 2K resistor current should meet with limited current circuit requirement or inverter fuse is broken.

Abnormal test: 

M/E Drawing:

Inverter board dimensions:

  Any one component is short or open; inverter should be no fire, no arcing. And result must meet output current limitation requirement.
[image: image1.wmf]
ACY23 15.1” INVERTER SPECIFICATION

General Description

  This inverter is designed for the CCFL of ACY23 15.1” LCD which are using on the ACY23 notebook. We use PWM duty cycle to control the LCD brightness. 

Panel List:

	No.
	LCD

Type
	Vendor
	Model No.
	Frequency

range

Min./Typ./Max
	Lamp current

(mArms)

\Min/Typ/Max

	1.
	15.0”

XGA TFT
	LG
	LP150X1-G2CP(XGA TFT)
	40/60/80KHz
	3.0/6.0/8.0mA

	2.
	15.0”

SXGA+TFT
	IBM
	ITSX95C
	40/…/60KHz
	3.0/6.5/7.0mA


Features

+5V fixed input voltage 

Brightness adjustment by PWM duty cycle.

Build with Current limited function and open lamp protection function, meet with safety requirement

Inverter Characteristics

Environment: Temperature: Operating temperature: 0℃ ~ 55℃
Storage temperature : -20℃ ~ 80℃
Humidity:  0 ~ 90% without condensation

MTBF:  50000 hours.

Electrical Characteristic

ACY23 15” inverter spec.
	No
	Parameter
	Symbol
	Min.
	Typ.
	Max.
	Unit
	Conditions

	1
	Input voltage
	Vin
	4.7
	4.8
	4.9
	V
	 

	2
	Input current
	Iin
	--
	--
	1.2
	A
	 

	3
	Lamp Current
	ILmax
	5.5
	5.75
	6.0
	mArms
	Enable = H, 

PWM Duty = 100%

	
	
	ILmin
	 3.0
	3.5
	 4.0
	mArms
	Enable = H,  

PWM Duty = 30%

	4
	Lamp voltage
	VL
	--


	690
	--
	Vrms
	 At IL = 5.5 mArms 

  

	5
	Frequency
	F
	45
	55
	65
	KHz
	 *2

	6
	Output power
	Pout
	--
	--
	4.6
	W
	  

	7
	Efficiency
	(
	80
	85
	--
	%
	  

	8
	Starting voltage
	Vs
	1550
	
	
	Vrms
	  At 0 degree C

	9
	Enable
	VIH
	2.4
	--
	--
	V
	 Compal Output H : 3.3V

 Compal Output L : 0V

	
	
	VIL
	--
	--
	0.8
	V
	

	10
	PWM signal

*3
	
	--
	150
	--
	Hz
	 PWM signal frequency

	
	
	VIH
	2.4
	
	
	V
	Compal Output H : 5.0V

Compal Output L : 0V

	
	
	VIL
	
	
	0.8
	V
	

	
	
	
	30
	--
	100
	%
	

	11
	Current Waveform factor
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Notes:

*1. Please make sure open lamp output voltage should be within starting voltage specification.

*2. Inverter should pass human body safety test. 

*3. Inverter should no smoking by any component open/ short test

*5. Transformer voltage stress should not be over 85% under any condition ( turn on overshoot transient and line transient).

*6. Transformer temperature rising should be less than 30 degree C. 

*7. Wave from requirement:  1.27 ≦ Ip/Irms ≦1.56
*8. Audio noise should be less than 36dB at 10 cm distance.

*9. Ip implies zero to positive peak value of lamp current

*10. I-p implies zero to negative peak value of lamp current

Input Connector assignments: 

CN1 : Molex 53261-0890

	Pin No.
	Symbol
	Description

	1
	+5V
	 Input Voltage

	2
	+5V
	 Input Voltage

	3
	(NC)
	 (NC)

	4
	PWM
	 Adjust brightness

	5
	DISPOFF#
	 Back-light on/off control , L: OFF, H: ON

	6
	(NC)
	 (NC)

	7
	GND
	 Power system return

	8
	GND
	 Power system return


Output connector assignments:

CN2: JST SM02B-BHSS-1

Please mark “ CAUTION HIGH VOLTAGE “ around CN2

	Pin No.
	Symbol
	Description

	1
	HV
	Connected to high voltage of LCD lamp

	2
	LV
	Connected to low voltage of LCD lamp


Open lamp protection:

  When inverter is on open lamp status, Any component on inverter should be O.K and inverter is no damaged, no fire and no arcing. Latch mode protection.

Human body safety test: 

   A resistor of 2K ohm connected between the inverter output and GNDt. The output current should meet the following requirements. 

Output current  I ≦ 0.7mA , if frequency  f ≦ 1KHz

Output current  I ≦ 0.7mA * f (KHz) , if  f ≧ 1KHz. 

The current I is the current that flow through the 2Kohm resistor. 

However, output current should be less than 70mA, even frequency is more than 100KHz.

Transformer high voltage output pin connect to GND with 2K ohm resistor , the 2K resistor current should meet with limited current circuit requirement or inverter fuse is broken.

Abnormal test: 

  Any one component is short or open; inverter should be no fire, no arcing. And result must meet output current limitation requirement.

PCB M/E drawing

    Please check attached file: ACY23_15_inverter

Mechanical Specification

ACY23

· 322mm(W)x277mm(D)x43.5 back/37.5mm front

· 6.864lb(for TFT 14.1”)

· 6.66lb(for TFT 13.3”)

· 330mm(W)x277mm(D)x42 back/37.5mm front 7.10 lb

·  for TFT 15”

OPTION PACK:

· 4.14"x5.07"x0.74"[105.1mmx128.8mmx24.0mm]

· AC adapter:
300g

· BATT (1st):(Li-ion)
410g

MECHANICAL FUNCTION

· REMOVEABLE MEMORY CD-ROM,HDD,THERMAL

· (for 1GB) MODULE.

· SCISSOR TYPE KEY BOARD STANDARD PITCH 3.0 m/m TRAVEL LENGTH.

· 2 PCMCIA SOCKETS SUPPORTED WITH ONE TYPE 3 OR 2 TYPE 2 CARDS.


MECHANCIAL MATERIAL

· RECYCLE PLASTIC PC+ABS 94V0


Environment Specification


Operating

· Temperature
+5(C to +35(C

· Relative Humidity
10% to 90% without condensation

· Altitude
sea level to 10000FL


Storage or Shipment

Temperature
-20(C to +50(C

Relative Humidity
10% to 90% without condensation

Altitude
sea level to 40,000ft
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