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Low-Dropout Voltage Regulators

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

300mA Low Voltage Difference
CMOS Voltage Regulators

Features
+ Power Supply Rejection Ratio : 90dB@1kHz, 75dB@10kHz. SOT-23-5
» Output Noise Voltage : 30 x V,; WWRMS (10Hz ~ 100kHz).
* Inrush Current Protection.

* Input Voltage Range : 1.8V ~5.5V. EI}?EDZEEWD) T om0
« Fixed Output Voltage : 1.2V, 1.8V, 2.5V, 2.8V, 3.0V, 3.3V. 00TZ030) Sozunan
* Output Tolerance : +1%. E'

* Qutput Current : up to 300mA.

» Dropout Voltage : 135mV@300mA.
» Output active discharge.

* Enable Control.
* Complete protection : Current limiting protection Thermal Shutdown. 0.008(0.20 LCL

0.037(0.95)BSC. 0.004(0.10)
0.079(2.00)

* Lead-free parts meet RoHS requirements. ST
0.004(0.10)
* Halogen-free (IEC61249-2-21). . o0}

Applications \ﬂ: l —A,

» Battery-powered Equipments.
* Cellular and Smart Phones.
* Digital Still and Video Cameras.

Package outline

S ——

Dimensions in inches and (millimeters)

Mechanical data

* Epoxy:UL94-VO0 rated flame retardant.
* Case: SOT-23-5.

* Weight : Approximated 13mg.

Maximum ratings (T,=25°C, unless otherwise specified) (Note 1)

Parameter Symbol Ratings Unit
Input voltage (Note2) Vi -0.3~6.0 \Y
Enable input voltage range (Note2) Ven Vairs Ve-0.3~(V,,+0.3) <6 \%
Output voltage (Note2) Vour V4-0.3 ~ (V,,+0.3) \%
Reference Power dissipation (Note 5) P, 0.4 w
Electrostatic discharge Vesomem 2 KV
Thermal resistance, junction to ambient (Note5) Reja 249.5 °C/W
Thermal resistance, junction to case (Note5) Rg,c 64.8 °C/W
Operating junction temperature range T, -40to +125 °C
Storage temperature range Tere -40to +150 °C
Soldering temperature and time (10s) Tsorer +260 °C

Note:

(1)Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, which do not imply
functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating Conditions. Exposure to absolute maximum
rated conditions for extended periods may affect device reliability.

(2)All voltages are with respect to network ground terminal.

(3)Refer to Thermal Information for details.

(4)ESD testing is conducted in accordance with the relevant specifications formulated by the Joint Electronic Equipment Engineering Commission (JEDEC). The human
body model (HBM) electrostatic discharge test is based on the JS-001: 2017 test standard, using a 100pF capacitor and discharging to each pin of the device through a
resistance of 1.5kQ.

(5)Thermal metric is measured in still air with T,= 25°C and installed on a 1 in2 FR-4 board covered with 2 ounces of copper.
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Low-Dropout Voltage Regulators

Electrical characteristics

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

(Vin=Vour +1V, C, =1.0uF, Cyy; = 1.0pF, T,=25°C, unless otherwise specified )

Parameter Symbol Conditions Min | Typ | Max | Unit
Input voltage Vi T,=25°C 1.8 5.5 V
DC Output voltage tolerance Vourtor | lougr=1TMA -1 +1 %
Output Current (Note7) lour 300 mA
Output current limit leo Vour=Vourmom X 90%  (Note 8) 600 mA
Line regulation (Note 9) LNR lour =10mMA, V=V, +1V to 6V 0.01 0.3 %IV
Load regulation LDR 1mA < ly,; £300mA 25 50 mV
1.2V<sV,,,<1.8V 400 | 800
1.8VsV,,,<2.5V 220 | 330
Dropout voltage (Note 10) Voo our =300mA mV
2.5VsV,<3.3V 140 | 210
Vo,r23.3V 120 | 180
Quiescent current lq lour = 0mMA 15 45 90 PA
Shutdown current Ison Vi £0.4V 0.01 1 MA
Ve Turn on, stable output voltage 1.0 \%
EN logic low voltage
Ve Turn off, output voltage is low 0.4 V
EN Pull down current len V¢, =5.5V 0.05 1 pA
Output noise voltage Noise |f=10Hz ~100KHz, |,,,=300mA 30XVour [TAV.
f=1KHz 90
Ripple suppression ratio PSRR lor=10mA, V,,=3.8v, |1~ 10"z © dB
Vour=2.8V f= 100KHz 60
f=1MHz 62
Thermal shutdown Tso — 150 °C
Thermal shutdown hysteresis AT, — 20 °C
Cour auto-discharge resistance Rois Ve, <0.4 500 Q
Inrush Current laush V,.=5.5V,V,=0-5.5V 200 mA
Load Transient — loyr = 1MA to 300mA in 1us V,, = 2.8V -30
Short current — lour =300mA to TmA in 1us Vy,, = 2.8V +29 m
®) TeLisso-2-20000661 Page 3 o s s v
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Low-Dropout Voltage Regulators

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

Note :

(6)Typical numbers are at 25°Cand represent the most likely norm.

(7)Maximum output current is affected by the PCB layout, metal trace width, number of layers, ambient temperature and other environmental factors. Thermal limitations of
the system must be carefully considered.

(8)Test the difference of output voltage and input voltage when input voltage is decreased gradually till output voltage equals to 98% of Vo1 yemar-

(9)The line regulation is calculated by the following formula :
AVDUT

LNR =
Vour X AViy

where, AV, is the variation of the output voltage, AV,, is the variation of the input voltage.
(10)Test the difference of output voltage and input voltage when input voltage is decreased gradually till output voltage equals to 98% of V,,; Normal.

Typical characteristics (v =V, o+ 1V, C\ = 14F, Coyr = 1uF, T, = 25°C, unless otherwise specified)

Dropout Voltage Load Regulation
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Low-Dropout Voltage Regulators

Formosa MS
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Typical characteristics (continued)
(Vin= Vourmom * 1V, C\y = 1uF, C,r = 1uF, T, = 25°C, unless otherwise specified)

1.2V Output Ripple Rejection vs. Frequence

1.8V Output Ripple Rejection vs. Frequence

140 140
120 ~ 120
3 3
gmo i L £ 100 S
5 80 ol -T'"" "'""“‘“\ 5 80 -
— \ —
¢ 60 S £ 60
o il 2
g 40 V=25V lour=10mA g 407 Vin=2.8V, loyr=10mA
Y hd V|N=3.8V, |0UT=10mA
20 —V|N=2.8V |0UT=10mA 20 B ViN=5V, IOUT=10mA
V|N=3.8V OUT=10mA 0
010 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k ™ 10M
Frequency f (Hz) Frequency f (Hz)
2.8V Output Ripple Rejection vs. Frequence GND Pin Current
100 500
90 <
= 80 kel %2400 EEmE= | |
2 70 I—" Al 9 T '
5 ™ - £300 [
b 60 t?"—--“"" o
m —_
g %0 3200 |-
% 40 c
Q o
g 30 —— V=38V, lor=10mA 1 2 100 Vour=1.2V
x 20 V=38V, lor=10omA | &5 xOUT:;'gz
! ouT=<.
10 V=5V, lour=10mA 0 l
’ 10 100 1k 1.0k 1(.)0k 1lM 10M 0 50 100 10 200 250 300
Frequency f (Hz) Output Current l5yr (MA)
Output Voltage vs.Temperature Quiescent Current vs. Temperature
3O e, 2 70
2 250 2 60 gumn=!
3 = 50 = ]
> 2.00 £ , .
g = 40 e
& 150 3 30 .e
o - e
> 1.00 NERER S
3 Vour=1.2V S 20 Vour=1.2V
5 0.50 Vour=1.8V - g 10 Vour=1.8V
(o] 0.00 lour=0mA Vour=2.8V a 0 VOUTI=2.8V
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Ambient Temperature T, (°C) Ambient Temperature T, (°C)
) http://www.formosams.com
$ TEL:886-2-22696661 Page 5 T e e e W

FormosaMS FAX:886-2-22696141




Low-Dropout Voltage Regulators

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

Typical characteristics (continued)
(Vin=Vourmom * 1V, C\y = 1uF, C,; = 1uF, T, = 25°C, unless otherwise specified)
EN Response (Vo,; =2.8V,V,,=3.8V,V, =0~ 3.8V, I5;; =0mA)
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Inrush Current Response Time (V,,;=2.8V,V,, =V, = 3.8V, l,,; =0mA)
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Low-Dropout Voltage Regulators

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

Typical characteristics (continued)
(Vin= Vourmom * 1V, C\y = 1uF, C,r = 1uF, T, = 25°C, unless otherwise specified)

Shutdown Current vs. Temperature
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Low-Dropout Voltage Regulators

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

Typical characteristics curve (v,=V,om* 1V, C\= 14F, Cour = 1uF, T, = 25°C, unless otherwise specified)
Inrush Current Response Time (V,,,=1.2V, V,, = V¢, =2.2V, |,,;=300mA)
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Low-Dropout Voltage Regulators

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

Typical characteristics curve

(Viw=Vourmom * 1V, Cy = 1uF, Cqr = 1uF, T, = 25°C, unless otherwise specified)
Short-Circuit Response (V,,; = 2.8V, V¢, =V,)

TELEDYNE LECROY: TELEDYNE LECROY
Fuirwheeyoucck’ " eyt
VauT Vou-1
e o e i F—t oot = b
Iy \ ‘ T
. R A 1 e 4 1 R i
e | ‘ IS ) ]
| Foiiin)
: ‘ I} [
Hoasure ikl Fimach C PhdC P P BT _ FlphoCy F2maqCl gl PhandCll P PG e
3 JHij 1‘7mi 52.01953 JAMmj‘ WMV 595 16707 H 3957]5_‘.
Vi=3.8V Vin=5. 0V
Thermal Shutdown (Vyy; = 1.2V, lo,; = 300mA) Thermal Shutdown (V,y; = 1.8V, lo,; = 300mA)
14| W |
L } 1y FEDVAELGORRL ! e
| r‘ ( !‘ "‘ W F H H H H }-‘ ’> H '-| H H W | | | | :<”>“ ‘JTI \/(“1 *
£ Lt | I
Hiliisi idiaia HHE HHW RUAR ‘p
M P {fili}
]n.— H‘l i . : L R Ll - T
2 Ams A5ms s S ﬂts Sms 0ms B Nms Bms Zf'r: 20ms 15 ms ome Sms Jts 5ms oms Bws Anms Bms
[ IN
L]

V=5 .V

Thermal Shutdown (Vy; = 2.8V, l,,; = 300mA)
o

Vour

TELEDYNELECROY
s = == f—r=r Eerynayouter|

Vesre  PloC)  nelCh  PliehCl  PAAnCE P PR Pl e
281V prr.a% 132545420 =2 AU %
[ v ¢ 4
Vin=5. v

=\ http://www.formosams.com
@ TEL:886-2-22696661
FormosaMS FAX:886-2-22696141

[ DocumentID | Issued Date | Revised Date | Revision [ Page |

Pageg | s-2s11003-HF | 2025111725 | — [~ | 16 |




Low-Dropout Voltage Regulators

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

Detailed Description
1. Description

The FMLDCO05503A series is a High speed LDO regulator that features high accuracy, low noise, high ripple rejection, low
dropout and low power consumption. The series consists of a voltage reference, an error amplifier, a driver transistor, a current
limiter, a phase compensation circuit. The inrush current protection limits the inrush current from input pin (V,,) to output pin
(Vour) to charge C,; capacitor. The output can be turned off by controlling the EN pin on the chip, and the power consumption
after turning off is only below 0.1 pA.

2. Functional block diagram

EN L Enable ! o
Control
— ) Current Limit

{1 OUT

IN

N | E R
Voltage r
Reference T GND

Dropout Voltage

Dropout voltage (V,,) refers to the minimum voltage difference between input and output (V,, - V,,;) to make the device output
voltage reach the rated range at rated current. When the dropout voltage condition required by the device is reached, the internal
MOSFET will be fully turned on, at this time, the MOSFET is equivalent to a switch for regulation. The V,, increases with the
increase of load current. Since V,, - Vo,; must be no less than the V,,, the V,, indirectly specifies the minimum input voltage of
devices under different load current conditions. If the V,, - V,; is less than the V,,, the performance of the device may deteriorate
(see Operation in Dropout Mode for details).

Enable Operation
The enable pin will turn the regulator on or off. The threshold limits are covered in the Electrical characteristics table in this data
sheet. If the enable function is not to be used then the pin should be connected to V,,.

Current Limitation
The internal Current Limitation circuitry allows the device to supply the full nominal current and surges but protects the device
against Current Overload or Short.

Thermal Protection

Internal thermal shutdown (TSD) circuitry is provided to protect the integrated circuit in the event that the maximum junction
temperature is exceeded. When TSD activated, the regulator output turns off. When cooling down under the low temperature
threshold, device output is activated again. This TSD feature is provided to prevent failures from accidental overheating.
Activation of the thermal protection circuit indicates excessive power dissipation or inadequate heat sinking. For reliable
operation, junction temperature should be limited to +150°C maximum .

Inrush Current Protection
The inrush current protection circuit is built in the FMLDC05503A. When the IC starts to operate, the protection circuit limits the
inrush current from input pin (V,,) to output pin (V,,,) to charge C,,,; capacitor.
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Application and Implementation
1. Typical Application Circuits

Vi IN ouT Vour VIN IN OouT Vour
No Enable I With Enable
Cv1uF Functbn Cowr InF CiluF Funct ion Cour 1uF
or more or more  or more or more
- O — e EN e

N _1_GND N L ow -

2. Application Information
Selection of Bypass Capacitances

Forthe FMLDCO05503A series, itis recommended to use 1pF input C,, and output C,,; ceramic capacitors.

Type of Capacitors:

Since any leakage of the capacitor will increase the quiescent power consumption of the whole circuit, attention should be paid to
selecting capacitors with low leakage. When designing the circuit of portable equipment including FMLDCO05503A series, due to
the hostage of tantalum capacitors, it is a good choice to use small size, low equivalent series resistance (ESR) and high RMS
current capacity multilayer ceramic capacitors (MLCC) in the DC to DC voltage conversion. The designer must choose the
appropriate capacitor type for circuit design: X7R- Ceramic capacitors of X5R- and COG- rated dielectric materials can provide
relatively good capacitance stability within the temperature range, Y5V- type capacitors are not recommended because of large
changes in capacitance values. However, no matter which type of ceramic capacitor is selected, the effective capacitance may
vary with the operating voltage and temperature. The designer must consider the influence of the change of the effective value of
capacitance according to the circuit design and application conditions.

Input Capacitors CIN:

Itis recommended to use a 1yF capacitor at the input pin of the device, and the position of the input capacitor should be as close
to the device input pin as possible. For the FMLDCO05503A series, the input capacitor is not necessary to maintain the output
stability, but it can offset the reactive input source and improve the transientresponse, input ripple and PSRR performance of the
device. It should be noted that although many types of capacitors can be used for input bypass, using ceramic capacitors for
input filtering may cause problems. Due to the self-resonance and high Q characteristics of some types of ceramic capacitors,
under certain starting conditions, applying voltage steps to ceramic capacitors may lead to large current surges (such as directly
connecting the input pin of LDO to the power supply), which may cause some energy stored in the parasitic inductance of the
power lead. When the stored energy is transferred from these inductors to ceramic capacitors, large voltage spikes may occur in
the circuit. These voltage spikes are easily twice the step amplitude of the input voltage, and are likely to bring potential risks to
the normal operation and reliability of the device. Therefore, the selection of ceramic capacitors as input capacitors must be
careful. Adding 3Q resistors and X5R- type ceramic capacitors will minimize voltage transients during startup. A higher value
capacitor may be necessary if large, fast rise time load or line transients are anticipated or if the device is located several inches
from the input power source.

Selection of Bypass Capacitances (continued)
Output Capacitors C; :

Recommended 1uF output ceramic capacitor to keep the device output stable, and the capacitor position should be as close to
the device pin as possible. For FMLDCO05503A series, the device needs an output capacitor to achieve loop stability. As with any
regulator, a larger output capacitance reduces the peaks during a load transient but slows down the response time of the device.
The proper capacitor can help to obtain better dynamic performance.
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Application and Implementation (continued)
Transientresponse:
Transient response refers to the change of system output from initial state to stable state under the action of typical signal input.
For LDO, the designer should pay attention to the possible impact of linear transient response and load transient response on the
system: linear transient response refers to the transient response of output to change when the input voltage changes, while load
transient response refers to the transient response of output to change when the output current changes. The specific
phenomenon is that the output voltage of the device will have a short spike, especially when the input voltage or output current
changes greatly in a short time. This change is not only related to the performance of the chip itself, but also related to the
change of output current, change rate and output capacitance:

1. When the output current increases, the output voltage of the device will decrease to a certain extent, and the larger output
current will provide a higher current discharge path for the output capacitor, which will affect the peak value generated by the
transient spike and reduce the peak value;

2. The output current or input voltage changes relatively slowly, and the output change of the device is relatively small, affecting
the spike caused by the change;

3. The use of large input and output capacitors can reduce the spike caused by transient response to a certain extent to improve
the transient performance, but large output capacitors can also affect the response time of devices.

Operation in Dropout Mode

The FMLDCO05503A series is internally integrated with a P-MOSFET to achieve low dropout voltage. The voltage difference

between the input and the output V,, - V,,; of the device must not be lower than the corresponding dropout voltage V,, to ensure

that the output voltage tolerance is within the rated range of the data sheet. The dropout voltage will increase with the increase of
load current. When the VIN -V, is less than the V., the P-MOSFET inside the device is in a linear state, the resistance from the

input pin to the output pin is equal to the resistance from the drain to the source of the P-MOSFET, and the device functions like a

resistor. When operating in this state, the response time of the error amplifier inside the device will be limited, which will

seriously degrade the transient performance of the device, when the external circuit has a transient change, the deviation of the
output voltage will become larger than the normal operating state. In addition, the PSRR and noise performance of the device will
be worse than that under normal operating conditions.

Recommended Continuous Operating Areas

As an LDO, the working area of FMLDCO0G605A series is limited by dropout voltage, output current, junction temperature and

input voltage under continuous working condition. The recommended areas for continuous operation are shown in Figure 8-1:

A. The LDO input and output voltage difference V,, - V,,; must meet the dropout voltage V,, conditions. See Dropout Voltage for

more details.

B. Rated output current range | ..

C. The actual junction temperature T, of LDO shall not exceed the rated junction temperature. The product of voltage difference

and current at both ends of LDO is power consumption, which determines the actual working junction temperature of LDO, so the

curve is not linear.

In addition, the working area of FMLDC05503A series is limited by the rated V,,,y @and V, yax.

~
Queput Currait;LImited Rated Output Current Output Current Limited by Thermals
G by Dropout
@
=
=32
O
=
3
{= N
=
=
] A B C
H
: >
>
Limited bY Vi an Vin— Vour Limited by Vin uax

Region Description for Continuous Operation

Power Supply Recommendation

The FMLDCO05503A series is designed to operate within the input power supply voltage range of 1.8V to 5.5V. The input power
supply should be well adjusted and have low noise. If the input power supply has high noise, it is recommended to use an
additional bypass capacitor at the input to improve the output noise performance of the device. It is recommended to use an input
capacitor of 1yF or higher to reduce the impedance of the input power supply, especially during transients.
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Low-Dropout Voltage Regulators

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

Application and Implementation
Application Information (continued)

Layout Guide lines :

When designing the circuit including CJ6214 series, the following matters should be noted:

1.Place the input and output capacitors as close to the pins of the device as possible;

2.The device is connected by copper plane and the heat sink (or back pad) of the device is fully welded with PCB to obtain better
heat dissipation performance and lower on resistance;

3.Heat sink holes are placed around the device to help the circuit dissipate more heat energy. However, attention should be paid
to the position of the heat sink holes to prevent the solder (or solder paste) on the IC pad from being absorbed by the heat sink
holes and being damaged during welding.

Pinning information

Pin Simplified outline Symbol
Pin 1 IN Vin N out Vour
Pin2 GND Ci Cour
P|n 3 EN Cera’::lif:I Iéifamic
P?n 4 NC El fND
Pin5 ouT IN GND EN L

1. GND : Regulator ground.
2. OUT : Output of the regulator. An output capacitor is required for stability and help device obtain the best transient response. Use the capacitor with the recommended
value and place it as close as possible to the output.
3. IN: Input to the device. Use the recommended value of the input capacitor and place it as close to the input of the device as possible to reduce the impedance of the input
supply.
4. EN : Enable pin. Driving this pin to logic high enables the device; driving this pin to logic low disables the device. Don't float this pin. If enable functionality is not required,
this pin must be connected to IN.
5. Thermal Pad: Connect the thermal pad to a large-area ground plane. The thermal pad is internally connected to GND.

Order able information

Part No. Output voltage (V)
FMLDC05503A1V2AMH 1.2
FMLDC05503A1V8AMH 1.8
FMLDC05503A2V5AMH 2.5
FMLDC05503A2V8AMH 2.8
FMLDC05503A3VO0AMH 3.0
FMLDC05503A3V3AMH 3.3
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Low-Dropout Voltage Regulators

Formosa MS
FMLDCO05503A1V2AMH Thru FMLDC05503A3V3AMH

Marking
I Serial code for CJ6214 series.
Representative output voltage.
e @ @ @ @ B: Fixed output 1.2V F: Fixed output 2.8V
D: Fixed output 1.8V G: Fixed output 3.0V
| I I E: Fixed output 2.5V H: Fixed output 3.3V

(Other products are customized)

Code, indicates weekly record information
of production.

Code, special pin arrangement sequence.
(blank): Normal

Suggested solder pad layout

SOT-25
| 1 i e
i i -
< 0.6
N
Note :
[ + + JF 1. Controlling dimension : In millimeters.
‘ ‘ 2. General tolerance : +0.05mm.
3. The pad layout s for reference purposes only.
0.95
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Low-Dropout Voltage Regulators

Formosa MS
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Packing information

P P1 PO T
o T[T |

7518 0o

BIEEIEIE |

A

Feed direction

O 00O OO0
L0 [l ol ol ]

pin1 J W1
-~ ) —— — | |—-————
Unit : mm
Item Symbol Tolerance SOT-23-5

Carrier width A +0.1 3.17
Carrier length B +0.1 3.23
Carrier depth C +0.1 1.37
Sprocket hole d +0.1 1.55
7" Reel outside diameter D +1.0 180.0
7" Reel inner diameter D1 +0.5 60.0
Feed hole diameter D2 +0.3 13.0
Sprocket hole position E +0.1 1.75
Punch hole position F +0.1 3.50
Punch hole pitch P +0.1 4.00
Sprocket hole pitch PO +0.1 4.00
Embossment center P1 0.1 2.00
Over all tape thinkness T +0.1 0.20
Tape width W +0.2 8.00
Reel width W1 +0.2 9.50

Note : Devices are packed in accordance with EIA standard RS-481-A and specifications listed above.
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FMLDC05503A1V2AMH Thru FMLDC05503A3V3AMH

Reel packing

Units (pcs) Dimension (Unit : mm®)
Package
Reel Inner Box Outer Box Reel DIA, Inner Box Outer Box
SOT-23-5 3,000 30,000 120,000 178 () 210x205x 205 | 445x230x435

Suggested thermal profiles for soldering processes

1. Storage environment : Temperature = 5°C ~ 40°C, Humidity = 55%, +25%.
2. Reflow soldering of surface - Mount devices.

To fmmmmmmm i m -

Temperature ——»
—

25°C

t,
Preheat

Critical Zone

T 'l I' T toT,

€

|‘

3.Reflow soldering

t,sc to Peak

Profile feature

Soldering condition

Average ramp-up rate (T to T,) <3 °C/sec
Preheat

- Temperature Min (T_,...) 150°C

- Temperature Max (T,,.,) 200°C

- Time (Min to Max) (t,) 60 ~120sec
T 0 Ty

- Ramp-up rate <3°C/sec
Time maintained above :

- Temperature (T,) 217°C

- Time (T,) 60 ~ 260 sec

Peak temperature (T,)

255°C -0/+5°C

Time with 5°C of actual peak

temperature (T,) 10 ~ 30 sec
Ramp-down rate <6°C/sec
Time 25°C to peak temperature < 6 minutes
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