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GPS and GLONASS Front-End Module 2.5x2.5 mm

MODEL NO.: TNO081A REV. NO.:7.0

A. GENERAL DESCRIPTION:

1. The TNOO81A is a front-end module (FEM) designed for GPS and RoHS Compliant
GLONASS applications. Lead-free soldering

2. The TNOO81A offers high gain, low noise figure, high linearity
and very high out-band rejection characteristics brought by
included high performance pre- SAW filter, low noise amplifier
(LNA) and post- SAW filter.

3. The TNOO81A offers only two external components and very small
HFFP10-CD package that is 2.5x2.5 mm.

Electrostatic Sensitive Device (ESD)

B. ABSOLUTE MAXIMUM RATINGS:
1. Supply voltage: Vob=5 V
2. Control voltage: Veri=5 V
3. Input power:
e Pin(inband): +15 dBm(Vop=2.8 V, f=1575, 1597~1606 MHz)
e P (outband): +27 dBm(Vop=2.8 V, f=50~1460, 1710~4000 MHz)
4. Power dissipation: Po=580 mw(4-layer FR4 PCB with through-hole(101.5x114.5 mm), Tj=110 °C)
5. Terminating source impedance: Zs = 50 (Single-ended)
Terminating load impedance: ZL = 50 (Single-ended)
6. Operating temperature range: -40 °C to +105 °C
7. Storage temperature range: -40 °C to +110 °C

C. EEATURES:
1. Available for GPS and GLONASS
2. Low supply voltage: 1.8/ 2.8 V typ.
3. Low current consumption:
® 2.6/3.3mAtyp.(at Vop=1.8/2.8 V, Vcri=1.8 V)
® O0.1pAtyp.(at Vop=1.8/2.8V, Vcr=0 V (Stand-by mode))
4. High gain: 17.5/18.5 dB typ.(at Vbp=1.8/2.8 V,Vcti.=1.8 V, f=1575 MHz, 1597~1606 MHz)
5. Low noise figure:
® 1.65/1.60 dB typ.(at Vop=1.8/ 2.8 V, Vcr=1.8 V, f=1575 MHz)
® 1.75/1.70 dB typ.(at Voo=1.8/ 2.8 V, Vcr=1.8 V, f=1597~1606 MHz)

TAI-SAW TECHNOLOGY CO., LTD. 2


mailto:tstsales@mail.taisaw.com
http://www.taisaw.com/

6. High out band rejection(at Vop=1.8/ 2.8 V, Vcr.=1.8 V):

® 85 dBc typ.(f=704~915 MHz, relative to 1575 MHz)

® 75 dBc typ.(f=1710~1980 MHz, relative to 1575 MHz)
7. Small package size: HFFP10-CD: 2.5 mmx2.5 mm (typ.), t=0.63 mm (max.)
8. Moisture Sensitivity Level: Level 1

D. ELECTRICAL CHARACTERISTICS 1 (DC):

(General conditions: Ta=+25 °C)

Parameters Description Symbol Unit Min. Typ. | Max.
Supply Voltage Vop \Y, 15 - 3.3
Control Voltage (High) VeTLH) \% 15 1.8 3.3
Control Voltage (Low) Veriw \% 0 0 0.3
Supply Current 1 \R/).I;DSZFE V. Ver=1.8 V Iop1 mA - 3.3 6.4
Supply Current 2 SEDgng V, Ver=1.8 V Ipp2 mA - 2.6 5.9
Supply Current 3 \R/’.I;DSZFE V, Ver=0 V Ipp3 MA - 0.1 5.0
Supply Current 4 5;21':5 V. Ver=0 V Iopa MA - 0.1 5.0
Control Current Ver=1.8V leTL A - 5.0 15.0

E. ELECTRICAL CHARACTERISTICS 2 (RF):

(General conditions: Vop=2.8 V, Vc11=1.8 V, frRr=1575 MHz, 1597~1606 MHz, Ta=+25 °C, Zs=Z=50 ohm, with application

circuit)
Parameters Description Symbol Unit Min. Typ. | Max.
: . f=1575 MHz (GPS)

(S’Gmpas")f'g”a' Gain | Exclude PCB, Connector GainGPS1 | dB | 17.0 | 185 -
Losses(0.19 dB)

Small Signal Gain f=1597~1606 MHz(GLONASS) _

(GLONASS)1 Exclude PCB, Connector GainGLN1 dB 17.0 18.5 -
Losses(0.19 dB)

Noise Figure f=1575 MHz (GPS)

(GPS)1 Exclude PCB, Connector NFGPS1 dB - 1.6 2.1
Losses(0.09 dB)

Noise Figure f=1597~1606 MHz (GLONASS)

(GLONASS)1 Exclude PCB, Connector NFGLN1 dB - 1.7 2.2
Losses(0.09 dB)

Input Power at 1dB

Gain Compression | f=1575, 1597~1606 MHz P-1dB(IN)1 | dBm - -15.0 -

Point 1

Input 3rd Order f1=1575 MHz, f2=f1+/- 1 MHz, P31 4Bm ] 30 ]

Intercept Point 1 Pin=-30 dBm -

Out of Band f1=824.6 MHz at +15 dBm,

Input 2nd Order f2=2400 MHz at +15 dBm, IIP2_0OB1 dBm - +72 -

Intercept Point 1 fmeas=1575.4 MHz
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Out of Band

f1=1712.7 MHz at +15 dBm,

Input 3rd Order f2=1850 MHz at +15 dBm, IIP3_OB1 dBm - +50 -
Intercept Point 1 fmeas=1575.4 MHz
Input jammer tone; 787.76 MHz
700MHz Harmonicl | at +15 dBm Measure the 2fol dBm - -30 -
harmonic tone at 1575.52 MHz
ffam=900 MHz, fmeas=1575 MHz | P-1dB(IN) i i
Out-of-Band at Pin=-40 dBm _0B1-1 dBm *24
Input Power 1dB
Compression 1 flam=1710 MHz, fmeas=1575 P-1dB(IN) dBm i 104 i
MHz at Pin=-40 dBm _0B1-2
Iiow Band Rejection EZI(;4~915 MHz, relative to 1575 BR L1 dBc i 85 i
High Band f=1710~1980MHz, relative to
Rejection 1 1575MHz BR_H1 dBe ) S )
WLAN Band f=2400~2500 MHz, relative to
Rejection 1 1575 MHz BR_W1 dBe ) 2 )
RF IN Return _ .
Loss(GPS)1 f=1575 MHz (GPS) RLIGPS1 dB - 7.5 -
RF IN Return _ N , i i
Loss(GLONASS)1 f=1597~1606 MHz(GLONASS) RLIGLN1 dB 7.5
RF OUT Return _
Loss(GPS)1 f=1575 MHz(GPS) RLoGPS1 dB - 11 -
RF OUT Return _ _ i i
Loss(GLONASS)1 f=1597~1606 MHz(GLONASS) RLOGLN1 dB 15
Group Delay f=1597~1606 MHZ(GLONASS) GDT1 ns i 8.0 -

Time Deviation 1

F. ELECTRICAL CHARACTERISTICS 3 (RF):

(General conditions: Vpp=1.8 V, Vcr.=1.8 V, fre=1575 MHz, 1597~1606 MHz, T.=+25 °C, Zs=2=50 ohm, with

application circuit)

Parameters Description Symbol Unit Min. Typ. | Max.
Small Signal Gain f=1575 MHz (GPS) Exclude , )
(GPS)2 PCB, Connector Losses GainGPS2 dB 15.5 175
Small Signal Gain f=1597~1606 MHz (GLONASS) , )
(GLONASS)2 Exclude PCB, Connector Losses GainGLN2 dB 15.5 17.5
Noise Figure f=1575 MHz (GPS) Exclude i
(GPS)2 PCB, Connector Losses NFGPS2 dB 1.65 2.20
Noise Figure f=1597~1606 MHz (GLONASS) i
(GLONASS)2 Exclude PCB, Connector Losses NFGPS2 dB L75 235
Input Power at 1dB
Gain Compression | f=1575, 1597~1606 MHz P-1dB(IN)2 | dBm - -17.0 -
Point 2

f1=1575 MHz, f2=f1+/- 1 MHz,

Input 3rd Order P32 | dBm | - 60 | -
Intercept Point 2 Pin=-30 dBm -
Out of Band Input f1=824.6 MHz at +15 dBm,
2nd Order Intercept | f2=2400 MHz at +15 dBm, IIP2_0OB2 dBm - +72 -
Point 1 fmeas=1575.4 MHz
Out of Band Input f1=1712.7 MHz at +15 dBm,
3rd Order Intercept | f2=1850 MHz at +15 dBm, 1IP3_0B2 dBm - +50 -

Point 2

fmeas=1575.4 MHz
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Input jammer tone:; 787.76 MHz

L%?rrl:ﬂotl]izcz at +15 dBm Measure the 2fo2 dBm -30
harmonic tone at 1575.52 MHz
flam=900 MHz, fmeas=1575 MHz | P-1dB(IN)_ dBm 124
Out-of-Band Input | at Pin=-40 dBm OB1-2
Power 1 Db
Compression 2 flam=1710 MHz, fmeas=1575 P-1dB(IN)_ dBm 124
MHz at Pin=-40 dBm 0OB2-2
Iéow Band Rejection 1"\7:'(;4~915 MHz, relative to 1575 BR L2 dBc 85
High Band f=1710~1980 MHz, relative to
Rejection 2 1575 MHz BR H2 | dBe 5
WLAN Band f=2400~2500 MHz, relative to
Rejection 2 1575 MHz BR_ W2 | dBec 72
RF IN Return Loss _ .
(GPS)2 f=1575 MHz (GPS) RLiIGPS2 dB 7.5
RF IN Return Loss | _ _ ,
(GLONASS)2 f=1597~1606 MHz (GLONASS) RLIGLN2 dB 7.5
RF OUT Return _
Loss(GPS)2 f=1575 MHz (GPS) RLoGPS2 dB 10
RF OUT Return _ _
Loss(GLONASS)2 f=1597~1606 MHz (GLONASS) RLoGLN2 dB 13
Group Delay f=1597~1606 MHz (GLONASS) GDT2 ns 8.0

Time Deviation 2
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G. EREQUENCY CHARACTERISTICS 1:

(Conditions: Vop=2.8 V, Vct.=1.8 V, Ta=25 °C, Zs=Z;=50 ohm, with application circuit.)

Transfer function:

S21 response (span: 250 MHz)

P 521 Log Mag 10.00des Ref 0.000dE [F2]
30.00
>l 1.5750000 GHz 18.132 de
2 1.5070000 GHz 17.621 dE
3 1.6060000 GHz 18.175 dR
20,00 -
7 3
10,00
0. 000 0]
—10.00
-20.00
~30.00
-40.00
~50.00
il
—50.00
-70.00 -
1 Start 1,45 GHz IFEWY 3 kHz Stop 1.7 GHz [&3d)1
PO S21 Log Mag 10.00dBs ref 0.000dE [F2]
30,00
1 704.00000 MHZ -63.068 dB
2 O15.00000 MHZ -63.308 dB
3 1.7100000 GHz -57.684 dB
4 1.9800000 GHz -54.000 dB 7
20,00 15 3.4000000 GHz -51.870 dB
£ 2.5000000 GHz -51.105 dB
»7 1.5750000 GHz 18.135 dB
10,00
0.000 4
—10.00
-20.00
—30.00
—401. 00
-50.00
iy
H
4
—60. 00 3
—70. 00 'S 4
2 Start 704 MHz TFEWY 3 kHz Stop 2.5 GHz [T
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Group Delay

1.0000

800, 0n

000.0n

400.0n

200.0n

0. 000

-200.0n

-400.0n

-600. 01

—B00. 0n

~1. 000

PIE S21 Delay 200.0ns/ ref 0.000s [F2]

=1 L1.5750000 GHz
2 1.3970000 GHz
3 1.8080000 GHz

mean:  30.632 ns
s.dev:  3.0451 ns
p-p: 10.345 ns

28.625 ns
25.434 ns
35.039 ns

I

1 Start 1,45 GHz

F Y
IFBW 3 kHz

Stop 1.7 GHz [
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Reflection functions:
S11 VSWR

e
11.00

10.00

9. 000

SwR 1.000/ Ref 1.000 [F2]

»1 1.3750000 GHz 3.4917
2 1.5G70000 GHz 3.1335
3 1.68060000 GgHz 2.9702

d

[N
1,000

1 Start 1,45

GHz

Fs
IFEW 3 kHz

4
Stop 1.7 GHz [E0

S22 VSWR

P S22
11.00

10.00

swR 1.000/ ref 1.000 [F2]

»1 1.3750000 GHz 1.6349
2 1.5G70000 GHz 1.48%6
3 1.68060000 gHz 1.1260

d

[
1.000p

1 Start 1,45

GHe

o S
IFBW 3 kHz

A\
Stop 1.7 GHz [El)
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S11 Smith Chart

PR S11 smith (R+3%) Scale 1.000U [F2]

1 1.5750000 GHz 17.533 0 -22.573 0
2 1.5970000 GHz 35,363 0 48,711
3 1.6060000 GHz 61.217 0 -02.

1 Start 1,45 GHz IFBW 3 kHz Stop 1.7 GHz [

S22 Smith Chart

P S22 smith (R+x) scale 10000 [F2]

1 1.5750000 GHz 81.345 0 5.0240
2 1.5970000 gHz 37.049 0 11.475
3 1.6060000 GHz 44.547 0 1.1

1 Start 1.45 GHz IFEWY 3 kHz Stop 1.7 GHz [

TAI-SAW TECHNOLOGY CO., LTD.



S11 Return Loss

P! 11 Log mag 10.00des ref 0.000de [F2]
50,00

»1 1.5750000 GHz -5.1151 dE
2 1.5970000 GHz -5.7399 dE
3 1.6060000 GHz -6.0818 dE

40. 00
30,00
20. 00
10. 00
0. 000 T ﬂ

-10.00 23

-20.00

~30. 00

-40.00

S22 Return Loss

P 522 Log Mag 10.00dB/ ref 0.000dE [F2]
50,00

>l 1.5750000 GHz -12.345 di
2 1.5970000 GHz -14.108 dE
3 1.6060000 GHz -24.616 dE

40.00
30,00
20,00
10.00
0. 000 f
-10.00
-20.00
~30.00

-40.00

=-50.00 N

i Cor
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H. FREQUENCY CHARACTERISTICS 2:

(Conditions: Vpp=1.8 V, Vcri=1.8 V, Ta=25 °C, Zs=Z)=50 ohm, with application circuit.)

Transfer function:

S21 response (span: 250 MHz)

P S21 Log mag 10.00des ref 0.000de [F2]
30,00
1 1.5750000 GHz 17.016 dB
2 1.5970000 GHz 16.376 dB
>3 L.60AR0000 GHZ 17.008 dE
20,00
10,00
0. 000 ]
—1o.00
-20.00
-30.00
—40.00
-50.00
il
—60. 00
-70.00
1 Start 1.45 GHz IFEW 3 kHz Stop 1.7 GHz [Ed)
P! =21 Log Mmag 10, 00des ref -30.00de [F2]
20,00
1 704.00000 MHz -7L.334 dB
? O15.00000 MHZ -§2.033 dB
3 1.7100000 GHz -55.048 de
4 1.59800000 GHz -51.434 dB .
2000 |5 2.4000000 GHZ -51.852 OE
6 2.3000000 GHZ -49.750 dB
»7 1.5750000 GHz 17.013% d&
10.00
0. 000
—10. 00
-20. 00
-30. 00 4
-40, 00
-50. 00 -
H
-G0, 00
i
-70. 00 gt S .
2 Start 704 MHz TFEAW 3 kHz Stop 2.5 Gz [
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Group Delay

b 21
1. 000u

800, 0n

00, 0n

400.0n

200.0n

Q. 000

-200.0n

—400.0n

-600.0n

-800.0n

-1. 000y

oelay 200.0ns/ Ref

0.0005 [F2]

1 1.5750000 GHZ
2 1.5970000 GHz
>3 1.6060000 GHz

mear: 30,280 ns
s.dev: 3.5077 ns
p-p: 12,937 ns

28.511 ns
25,808 ns
35.326 ns

1 Start 145 GHz
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Reflection functions:
S11 VSWR

P =11
11,00

10.00

1.000

SWR 1.000/ ref 1.000 [F2]

1 1.5750000 GHz 3.0866
2 1.5970000 GHZ (3.2443
*3 1.6060000 GHz 2.9377

1 Start 1.45

GHz

S22 VSWR

IFEVY 3 kHz

stop 1.7 GHz [

i =22
11,00

10.00

Swh 1,000/ Ref 1.000 [F2]

1 1.5750000 GHz 1.7556
2 1.5970000 GHz 1.5384
>3 1.6060000 GHz 1.2604

d

[
1.000p

1 Start 145

GHz

TAI-SAW TECHNOLOGY CO., LTD.
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4
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S11 Smith Chart

PIE s11 smith (R+3x) scale 1.000u [F2]

1 1.5750000 GHz 15.409 0 -20.484 0
2 1.5970000 GHz 37.256 0 52,252
>3 1.6060000 GHz 63.009 Q -6L.9

1 Start 145 GHz TFEWY 3 kHz

S22 Smith Chart

Stop 1.7 GHe RS

PR =22 smith (R+]x0 scale 1.0000 [F2]

1 1.5730000 GHz 84.480 0 13.417 0
2 1.3970000 GHz 34.167 0 B8.7330
=3 1.6060000 GHz 41.618 0 6.63

1 Start 1,45 GHz IFBWY 3 kHz

Stop 1.7 GHz [@1)1

TAI-SAW TECHNOLOGY CO., LTD.
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S11 Return Loss

P =11 Log Mag 10.00dEs Ref 0.000dE [F2]

50.00
1 1.5750000 GHz -5.7136 dB
2 1.5%70000 GHz -5.5632 dB
»3  1.6060000 GHz -49.1009 dB

40,00

30.00

20,00

10,00

0,000 f

=10.00

—20.00

=30.00

—40.00

—=50.00 e

i |:EIT' l‘

—

S22 Return Loss

P S22 Log Mag 10.00dB/ Ref 0.000dE [F2]

30,00
1 1.5750000 cGHz -11.302 dB
2 1.5970000 GHz -13.450 dB
»3  1.6060000 GHz -18.731 d&

40,00

30.00

20,00

10,00

0,000 'ﬂ

=10, 00
ik
S 3
=20, 00
-30. 00
-40.00
=50, 00 Y
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MEASUREMENT CIRCUIT:

Top View
Past /OUT RE OUT
X X 11) 5
}‘ ‘{ Pust—Filﬂ | ﬂ
e [
WCTL —{ e ||
Yert s
O 9
1 III
. o 4@ | 5
g [
10000F L Iye(GhD) Pre,/QUT
| 7
" Pre-Filer ‘ L1 3.7nH
Pre /Ib P CHO
RF N Y,
3 |||— 6 ~|||
Parts list
Parts ID Manufacture
L1 LQW15A Series
(MURATA)
c1 GRMO03 Series
(MURATA)

TAI-SAW TECHNOLOGY CO., LTD.

16



J. PACKAGE OUTLINE:

20101
1
TOP VIEW | 1.N:Manufacture year & month
O 2. []:Lot NO.
- = < S onpin index
! . E - Unit: mm
(]|
I
T
SIDE VIEW , {2.4) . 5
- g 3
: =l g
3| | T
i
BOTTOM VIEW G015
j B YHE
J =)
[ f
1 Ef L[] h g
Sles| o e o T Fxposed PAD
I S i ™ il © S
2 g Ground connection is
H H required.
1 : ‘? T :
L3 B
s
10-0.175 .
ot Py
+
Manufacture year & month marking rule
Year Tanuary | February | March Apri May June luly August | September| October | November | Decerber
2014 i P Q R 5 T U V W X ¥ Z
2015 3 b C d 8 f i h j k | m
2016 n p q r g t u v W X ¥ 1
2017 A B C D E F G H ] K L M

(NOTE) Repetition evry four years
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K. PIN CONFIGURATION:

GHD Post /OUT
1 Hrn _ 10
Fosgt—Filter
Sl
YOTL —A NC TF\"‘U;I'H TABLE‘ )
H’=VcrL(H), “L"=VcerL(L)
Z Y VCTL Mode
H Active mode
YOO — LMAIN L Stand-by mode
3 w*—”@ | 8
NC{GND) Pre /OUT
4 7
Pre—Filter
Pre/IN % CND
5 IH 6
Top View
No. SYMBOL DESCRIPTION
Ground terminal. This terminal should be connected to the ground plane
1 GND .
as close as possible for excellent RF performance.
2 VCTL Control voltage terminal.
3 VDD Supply voltage terminal. Please connect bypass capacitor C1 with ground
as close as possible.
Ground terminal. Please connect this terminal with ground plane as close as
4 NC(GND) )
possible for excellent RF performance.
5 PrelN RF input terminal. This terminal connects to input of pre-SAW filter.
6 GND Ground terminal. This terminal should be connected to the ground plane as
close as possible for excellent RF performance.
7 PreOUT | Pre-SAW filter output terminal. This terminal connects to LNAIN with L1.
RF input terminal. This terminal requires only a matching inductor L1, and
8 LNAIN . : : . )
does not require DC blocking capacitor because of integrated capacitor.
Ground terminal. This terminal should be connected to the ground plane as
9 NC(GND) \
close as possible for excellent RF performance.
RF output terminal. This terminal requires no DC blocking capacitor since
10 PostOUT | this terminal has integrated SAW that also works as DC blocking
capacitor in nature.
Exposed GND Ground terminal.
Pad

TAI-SAW TECHNOLOGY CO., LTD.
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L. EVALUATION BOARD:

-

¢ Yoo @ ﬂ Ven

i
O
ul
oo [

AT PCB
REIN_~ | -l ggeig RE_OUT

N 21, \I Substrate: FR-4
X e e i Thickness: 0.2 mm
oo n 0 D g Microstrip line width: 0.4 mm(Zo=50 Q)
” - . © " . ° Size: 14.0 mm x 14.0 mm

TOP VIEW
<PCB LAYOUT GUIDELINE>

B rcs

PKG Terminal

PCB Outline

GND Via Hole

PRECAUTIONS

* Please layout ground pattern under this FEM in order not to couple with RFIN and RFOUT terminal.

« All external parts should be placed as close as possible to the FEM.

* For good RF performance, all GND terminals must be connected to PCB ground plane of substrate, and
via-holes for GND should be placed near the FEM.

TAI-SAW TECHNOLOGY CO., LTD.



M. RECOMMENDED FOOTPRINT PATTERN:

31

25(PHG Ling)
o} 17 s
N N
S 3 = TR
=z ) PN XK <P 3
L W St 0 N Ko =
SN \\\\\\ R
R, XX N |
g 7
G I I e I S e =
S N NSO RS PSg 3 2
—— B e o B PKG 2.5mmx2 5mm
T X > K < Land
\ S S i [}
NN <
R \\x N ) I h
: Mask(Open area)
PR XN 9% T Metal mask thickness: 100 gm
INPX B W SO \\\ " #
o e D Resist(Open area)
05 |02 15 02| 0&
Metal MASK
. 3.0 .
145

2

0.35

5| 0.3

f#
0.25

0.35
0.3

?ﬁ
0.2

) 4

§J_ 0.55

EI
M
A
r Wi

05
05 0278|065 065 [0.275) 05

0,35
025 0.3 Jo

JUUUL

0.3
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N. PACKING SPECIFICATION:

[ TAPING DIMENSION] = Drawing Direction

P2 PQ

-
616 30 ﬁ
5 =

/

Insert direction

(TE1)

[REEL DIMENSION] Wi

B
A

[TAPING STATE]

UNIT : mm
SYMBOL | DIMENSION REMAREKS

A 2 R+01 BOATTOM DIMENMSICN
B 28401 FETTOM DIMENSION
Do [ 153"

1 1.0

E 1.75=0.1

F 354005

Piy 4,001

Pl 404001

P2 20201

T 0301

12 LR AETN|

W 8.0 2
Wl 353402 THICKNESS | 00ymbd AN

*Carrier tape material: PS (Anti-static)
Cover tape maternial: PET {Anti-static)

SYMBOL | DIMENSION

A E e

B T == ]

C g 13402

D f 21408

E 2405
W g
Wl 1.2

MATERIAL : PS carbon {Ant-stalic)

scaled with cover tape

H{E[E[N

L0

i

0Ba00

[0

‘ cmply tape ‘_.

device attached tape

‘ cmply tape

Drawing dircction mare than 240mm

TAI-SAW TECHNOLOGY CO., LTD.

3000pes f reel

more than 400mm
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O. RECOMMENDED REFLOW PROFILE:

* Recommended reflow soldering procedure

260°C
230°C
220°C
180°C

150°C

Room Temp,

a:Temperature ramping rate  © 1 to 4°C/s
b Pre-heating temperaturs D150 to 180°C

time GO D 120
o Temperature ramp rate 1t 4°Cs
d: 2207 or igher time S Shorter than GOs
e 20070 or higher time : Shorter than 40s
[:Peak temperature : Lower than 260°C

g:Temperature ramping rate  © 1 to 6°Cls

The temperature indicates at the surface of mold package.

Cautions on using this product

This product contains Gallium-Arsenide (GaAs) which is a harmful material.
e Do NOT eat or put into mouth.

e Do NOT dispose in fire or break up this product.

e Do NOT chemically make gas or powder with this product.

» To waste this product, please obey the relating law of your country.

This product may be damaged with electric static discharge (ESD) or spike voltage. Please handle
with care to avoid these damadges.
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