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1. Outline
l
— om 3" A B C
| SAMSUNG
- Cudtomer name |e, = ~yRoNICS Co.Ltd
L N Customer type
Hitachi type PFO8109B-TB
Application | RF Power Am plifier
Structure Thick Film Hybrid IC i
Paclkage RF-O |
Nete — |
2.Absolute Maximum Ratings ( Unless otherwise noted : Tc=25degC ) il
Gr. .
No. ltem Syn. A B C Unit
1 | Supply voitage Vdd g ™ Vv
Idd GSM 3
2 Supply current ldd DCS 2 A
3 APC voitage Vapc 4 2 \
4 | Vulo voitage Vixio 4 Vv
5 Input power Pin 10 dBm
6 |Operating case temp.| Tc (0p) | -30 to +100 degC
7 | storage temperawuref Tstg. -30to +100 degC
PROVI, o Pout GEM 5
SECT. P¥ *3
8 Qutput Power Pout DCS 3 W
*1: Thisvalue is specified at no operation (Vapc=0V, Pin=none)
*2: Thisvaiue is gacified at no operation (Vdd=0V, Pin=none)
*3: Thisvalue is specified at 50 ohm load operation
Gr.| Al B c! D
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oo, .o -TBC HltaChl,Ltd, Clreuets Divsion i 2
g nsp, . - Tokyo Japan | 949 v

1234567890 ABCDEFGHIJKLMNOPQRSTUVWXYZ,

£8:3944 4882858 :01 6596B82T1LER ONNSWES S04 NOW 9£:ET 22-T1



Efactnca Choraciers:s or 051800 moce
| Ted conditionsurless othemss noted:
: 121710 te 1765MHz, vac_D 28635, Pir_DCH=0dBm ,Vape GSM=0.1V, Vtxlo=0.1V, Rg=Ri=500hm , Te=25degC
Pulse operation with pulse width $77us and duty cycle 1:8 shall be used, :
. Item sy mbal Min. | Typ | Max. | Unit | Test Condition Note ‘
Froquency fange 1! gio| = | 785 [MHz |
Gonirol v eltedo spage | veoe 02 | — 122y !
| Totel efflcigngy (Hi L hT WD) 38 | 43 | —~ | % lpout_DCS=32.7dBm , 2 ;
12nd harmanic dlatoiierdzad H.OQ 1 — A5 1 -38 1 dfg IVepc DCS=control 1
| A, harmonic distenticnl 3rd. M D - 45 _1 40 |dbe :
Input VSWR vewR(n} |_— | 151 3 | — |
Total efficiency (La) | hT (Lo} 17 25 = | % |[Pout_DCS=28.7dBm *2 |
Vape DCS=control
Qutput power {1} Pout(1}) 3271332 ]| — |dBm]Vapc DCS=22V 2
Output power (2) Pout(2) 30,71 ¥.2 = |dBm|vdd_DCS8=3.0V, vapc_DCS8=2 2V *2
q Q‘q Te=+85degC
isclation — —_ -42 | -38 [dBm|Vape OCS=0.2V
lsclation at — — -10 0 |dgm|Pout.DCS=327dBm
2= GSM RF-output Measured at f=1710 to 1785MH2 GaeD
when DCS is active
Switching time tr, tf — 1 2 us |Pout_DOCS=0to 32.7dBm GBD
Stabllity — Np parasitic oscilation] — |vdd_DCS8=3.0to 5.1V
Pout_DCS<32.7dBm
Rg=50chm ‘4
Output VSWR=8:1 All phases GBD | |
Vape_DC5<2. 2V DCS pulaa ]
— No degradation — [Vdd_DCS=3.0t0 5.1V, t=20eac. .
Load VEWR tolerance or Pout_DCS<32.7dBm 4
Permanant degradation Vapc_DC8<2 2V DCS pulse ‘8
Output VEWR=10:1 All phases
PROVI. Eo H
SECT, P
Gr. | A B o} D |
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__| 6. Electrical Characteristics.

Electrical Characteristic for GSM900 mode
Test conditions unless otherwise noted.
=880 to 915MHz, Vdd_GSM=3.5V , Pin_GS8M=0dBm ,Vapc_DC5=0.1V, Rg=RI=50chm , T¢=25degC
Pulse operation with pulse width 577us and duty cycle 1:8 shall be used.
T |
Item Sy mbot Mn. | Typ | Mex. | Unit]Test Conditien Note
F ; —
Contrel v oltage range | Vepc N 22 | V
 Total efflciancy (M (L hT (HI) 43 — Pout_GSM=35 5dBm , .
 Znd harmaonic distorign 2nd,_H.Q. e A8 L.-38 | dBg fvixio=0.1V,
o g HD —_ |40} dBc | Vapc GSM=centrol
Input VEWR VEWR(In) — 1.5 3 —
Total efficiency (Lo) hT {Lo} 27 35 — | % |[Pout_(SM=30.8dBm , Vtxlo=2 4V *2
< Q Vapc_GSM=control
Output power (1) (Hi) {Pout{1)(HD| 355 | 36.0 | = |dBm|Vvapc GSM=2.2V, Vitxlo=0 1V 2
Output power {1) (Lo) [Pout(1) (Hl}] 30.8 | 31.3 | — |dBm|Vapc GSM=2.2V, Vixlp=2, 4V "2
Output power (2) (H) |pout(@) (Hi)f 33.5| 34.0 | — 1dBm|Vdd _GSM=3.0V, Vapc _GEM=2.2V 2
To=+85degC | Wixio=0.1V
Qutput power (2) (Lo} | Pout(2) (Lo)| 268 | 263 | — |dBm|Vdd_GSM=3.0V, Vapc_GSM=2.2V *2
I=+8000qC . Vixjo=2,4V
Isolation — — -42 -36 | dBm ;Vape_GSM=0.2V Vixio=0.1V
lsolation at —_ - | 23 | -17 | dgm]Pout_GSM=35.5d8m, Vixlo=0.1V
DCS RF-output Meaaured at 1=1760 to 1830MHz
when GSMie aclive
Switching time tr, tf -— 1 2 us |Paut GSM=01o +35.6dBm Vixlo=0.1V | GBD
Stability -— No parasitic oecillation} — | Vdd_GSM=3.0 to 5.1V
Pout_GSM=35.5dBm 4
Vapc_GSM<2. 2V GSM pulee GBD
Vixlo=0.1V, 2.4V, Rg=50chm
Qutput VBWR=8:1 All phases
d = = -
Load VSWR tolerance | — No degradation — | Vdd_GSM=3.0 10 5.1V, t=20aec. 4
or Pout_GSMs35.5dBm .
L Permanent degradation Vape_GSMg2.2V GSM pulse s
Vixlo=0.1V, 2.4V , Rg=80ohm
Output VSWR=10:1 All phases GBO
PROVI. Fo
¢t
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| ! ' 1

[—-_ﬁ_r_i 3. Package outline

1.8+4/.0.2
Top view : —
| G 7
10 5
i  PF08109B ;
. H. s
G G 8 3 P
2L @ o1 RN
1" 4
V¥ 11 JAPAN -
% 12 3 '
1 G 2
unitemm
Pin assignment
Bottom view : 1:NC
2:NC
" 13.75+/-03 3 : Pout_DCS
(33 (33 4 :Vdd_DCS
1 (4 1 14 5 :Vdd_GSM
= i 6 : Pout_GSM
i = = ' 7:NC
— 8 : Vixio
: it @ 8 :Pin_GSM
o JL @ N 10: Vapc_GSM
- 3|13 By o 11:Vapc_DCS
- ot g 12: Pin_DCS
PROVI, E* _? G:GND
—_SEC. 21
g }
— —a ] o 1.1 :
25) J (25 _
— Remark : Copianarity of bottom side of terminals are less than 0+/-0.1mm
Gr. A B G D .
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4. varking
| HITACHI TYPE
Nom PF08109B }
Number LOT No.(Example)
{ex 3.2cut)
| Indication for bonding
wire and substrate(ex) j
Substrate"B" with Al L
| Substrate"B" with Au: U t
| Substrate"R" with Au: R 1 Pin Production control code (Example)
< Z}\I 5. Internal Diagram and External Circuit
PINg PINg
Pout_GSM
A G, O
ins SW |
|clr=ult
21 . z4
[] PINTE PIN3 ]
C
L ST [Re o
22 ! 3
[] PINTO FPINTA PINBY FING PPING [T
Vapc_GS Vape_DCS Vixie | Vdd_DC Vdd_GS
C
c5] ce G i
it the I
Il ¥ ¢
1I ICZ
_ e es T F8 B
PROVI, a
= Plv !In \a'a;:u:+ *ﬂpc v + v v Y
n
_G8M  _DCS GSM _DCS vide vad  vad - Podt Fasm
C1=C2=4.7uF TANTALUM ELECTROLY TE
C3=C4s0.01uF  CERAMIC CHIP
C5-CE=CT7=1000pF CERAMIC CHIP
FB=FERRITE BEAD BLO1RN1-A82-001(MURATA) or equlv alent
Z1sZ2=23=24=500hm MICRC STRIP UNE
Gr. ! A B! c o
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Electrical Characlenstic for OC |
*1
ltem Symbol | Mo [ Tvo | Max.JUnit]Teef Copgdiion Note
Drain cutoff current ids - — 100 | uA |Vdd=8.0V , Vape=0V , Vixle=01V
" Vapc control current lape - — 3 mA | Vapc=2.2v
Vixlo contiol cyrrenl itxto —_ — 100 L us | Vixlo=2 4y
Q q q *1: Itemsindicated GBD on Note are guaranteed by design and not tested.
*2 : Output power Pout Is defined at the root point of the modute output pin Pout. The
coefficient of output power lossin the P.C.B output line js showed as follows :
) 1/(§21)%= 1/(0.988F = 1.02 . at GSM band
1/(821)%= 1/(0.980)%= 1.04 . at DCS band
*3 : charactenstics not Indicated as GBD are guaranteed under the following inspedion
level. AQL = 1.0, inspection level =il
AQL value referto ANSI/ASQC-Z21 4
*4 : Poutisdefined asthe transmisson power usihg the directional coupler which Is
connacted at load.
*5: GSM pulse is appiled to Vape
PG
Gr.  |Al B | c! Dl
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' | 7. Test Fixture Pattern
o 7.1 Standard Test fixture for testing:
b The test reference guarantes for all electorical characteristics is the Anritsu test fixture *_
RS MEO0104A. External circult Is specified in Item 5 (page 4).
|
! 7.2 standard PCB pattern and external parts for evaluation : ,
<l Jop view: Vixlo |
Pin_GSM Pout_GSM
Vape_GSM Vdd_GSM
q <] Q Vapc_DCS . vdd_DCS
_ Pin_DCS Pout_DCS8
CiwC2=4.7uf
C3uC4=0.01upF
C5eC8=C7=1{000pF
FB=Ferrite Bead
Bottom view:
Vdd_GSM
PREIL b Vdd_DCS
] L3e :
Grass Epoxy Double dded P.C.B (t=0.85mm, e, =48)
Gr.! Al B c D ;
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8. Note for Use

8-1. Operation:; I

1) This module shouid be operated under the GSM burst pulse. To avoid |
parmanent degradation, CW operation should not be applied. *

2) To avoid the oscillation at no input power, before the input is cut off, the
control voltage Vapc should be control to less than 0.5V,

3) To avoid the excess drain current, Vapc should be limited less than the
guaranteed control voltage.

4) When the external components (Isolator, Duplexer, etc.) of the module are
changed, the electrical characteristics of total system should be evaluated
enough.

5) To improve the thermal resistance, the through holes should be layouted as
many as possible on PCB under the module.

)

q Q Q8-2.Mounting:

1) To get good stability, all the GND terminals and the metal cap should be
soldered to ground plane of PCB.
2) Unevenness and distortion at the surface of PCB should be as smail as

possible.

3) Recommended footprint pattern is shown in Fig1. To get good thermal

diffusion, all the GND terminals must be soldered to PCB.

4) Recommended solder mask is shown in Fig 2, Recommended thickness is

125um. f thickness is different from 125um, the solder area should be

adjusted to be egual voiume of solder as recommended solder pattern for
every terminals.

PROVI.
SECT.

o

Thickness:125um

(Fig1) Recommended footprint pattern (Fig2) Recommended solder mask pattern

Gr. A B ‘ D!
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PR S

1) tshould rot be applied the mechanical stress on the module metal cap.
2) To protect devices from electro-static damage, soldering iron, measuring equipmaent

and human body, etc. should be grounded. ]
| 8-4.Soldering:

1) Soldering tem perature and time for |.R. Reflow and hot air Reflow must be i
within the foliowing reflow profile shown in Fig3. A\

2) Don't apply dipping solder method to soldering.

3) The solder paste including 2% Ag (Sn/Pb/Ag=62/36/2) is strongly recommended.

4) Reflow-soldering is permitted maxiwo times, in order to keep the reliability of terminal
connection. ;

5) The condition for manual hot gas slodering should be keep as follows, 1
Max air temperature: 300 degC, Max air velocity: 8 m/sec, Maxexposurs time: 15sec.

6) Don't use the soldering iron for rework process, because the product has to J
be fully soldered its bottom side of tarminals for stable operation. ;

<] QQ doa) <Soldering> 2

ppq s AN Max. peak 230 degC
1to 4 degC/s

<Pre-heating>

<Natural-cooling>

-1 degC/s

N

et icmcriamnanaEy *
h

1

‘80 to 90 s 30 e max.
-

Example
profile

1 degC/s

-4 degCf/s

4 degCl/s
Room o9

Package surface temperature
»
o

temp.
Measuring Time (sec.)
Point “"“‘*.
[~
= A ——
8-5 Washing (Fig3) Recommended Reflow profile
PR%¢: 1| 1) After soldering, don't wash the module. Washing less solder paste is recommended.
86, Storage:
1) To get stable solderbility, it should bs avoid to put the suifide material close to the
module,

and awid to storage the moduie at high tem perature and humidity area.
2) Recommended shipping and strage condition: Relative humidity:15 to 70%,
Temperature: -5 to +40 degC.

ar.i A B:
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——r— 9. Warranty
| Hitachi obtigation shall be and is limited to replacing the products which

may be prove to be defective by Hitachi according to this specification.

10. Warranty period
Limited one year after the arrival of the products at the port of destination.

11. Packing
1.Bar code:

BExample for indication lavel with bar code

/ Bar code (CODE39)

Remarkl) ‘*PIN H

B 1Y R

Remarla)——b-Wﬁmiﬁ“”m””'"lh.ml:” 12345 -@—-1— Rpmans)

Remarkd) —9= : 99.04 20— Remaré
e Imlll‘ﬂﬂlll JAPAN HITACHI mane)

Ramarki )P/N.Customer part number (f it required)
Remar@)NT.C:HITACH product name

Remard)W/C:WeeHy code

Remarid)QTY:Quantity of products under the indicated weely code
Remarkb)LOT:Dellvery code

Remar6)DATE .date

indicated position of the taping products Remark 7) If plural weely
code products are contained
{n a packing box, label Is
P indicated in this area too.
SECT, P7 S Sum of thase label's
quantity indicates the total
quantity In a packng.
Remaerk 8)
Indlcation for bonding wire
and subsirate,
Barcode Remark7) Bercedelabel (Ex)Substate"B" with AlL
- label Substrate"B" with Au:U
Indication of reel Indication of packing box Substrate”R" with Au:R
Gr. | AL B c! ol
REMARKS A | PROJEGTION SCALE |REGO, tgniwpé:: 00; CLASS. 20| work T Mo
H9208010NS NTS b Mbe oo amne
| @ i -
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|0} £.)ape Qyiie '
1) Tape width : 24mm ﬂ

2) Tape sprozkat hole pitch : 4.0mm

3) Tape material : Embossed carrier tape ; Carbon coated APET (Amorphous PolyEthylene;

Terephthalate)
4) Cover tape material : PET/PE/PET/SEALNT

5) Leader and trailer length , and number empty cavities : 430 mm Min., and 24 cawvtias

meovwmmfii- User direction of feed

. pe 22 ol e
1.5 tgs 16.0+/-0.1 r._gaow-o 1 4.04/-0.1 g 03] pie
; Lt L1
— 86 O OPOLOTO OO O —— -
~ '=, ) | , ) \ Ll

. A I ; e

i - I 8 |4
<< g
| 3 T

B-B' cross section

A-A cross section
Unit: mm

3. Reel outline
Reel material . RIALREEL ; Ploystyrene

User direction of fead

= -1
PROVI. F
SECT. Fr
g T~ Bar code Indication
(330
Gr. ! A B! c D
REMARKS PROUECTICN SCALE [REGD. [sDNYPE D] CLASS. VO] WORK SR N
H9908010NS @-ES‘ NTS P 1Y) S
B.CHEKD. T'T i 1 : - ! E
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4

. Quter box

5, Pulling force

1) The peel angle for cover tape shall be: 165 to 180 deg.

2) The force and pulling speed on the cover tape shall be: 0.10 to 1.3N
for 300 mm/min.

3) The tape break force and Top cover tape strength: 10N min.

F Carton Box

£45)
’
&

L (337) \\

Bar code Indication

Top cov er tape

Odeg e

185

e

\
=i | g or ditection of feed Blister tape

8. Quantity

1) 1500 pcs. of moduies are putinto a anti-static cover tape par reel.
2) One reel is packed into & carton box

Gr. | A B c D
REMARKS PROJECTICN SCALE |REGD. [sDYYP D.Dj CLASS. 3.0 WORK FHC No.
H9908010NS NTS I B Y| S
0= R M
' DA, THTLE . . ‘Semiconductor & integrated | SH._ |
P PFO8109B-TB CAS H|tach|’ Ltd. Circults Division I" 'K)
. - Tokyo Japan 345 I"E

t1:i300d
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The product ID explanation of the material combination of the PFO8109B

The PF081098 will be produced with Aluminum or Gold boning wire with the substrate from two sourcesto
increase the sacunty of the production of this product.

The bending material and substrate type combinations are three, The aluminum or goid bonding wire with the

substrate (type B) and the gold bonding wire with the substrate {ype R).

The electrical performance of those three typeswill be the same and we will guarantee the same speclfication

for all types of the products.

The product |dentification and packng identifications are as bolow.

cuT T
PFOBMOB B
Number

{1)_The product Identification o 3 00ut) “m © oL
The letter "L" after the cut number indlcate the substrate "B" with 11 JAPAN

aluminum wire bonding product. e e
The letter "U" after the cut number indicate the substmate "B" with é 1 PIn

gold wire bonding product.
The letter "R" after the cut number Indicate the substrate “R" with D for ";’;ﬂ’ga‘:‘;m‘; :h“:‘(Et:
id bondin . '

goid wire bo ¢ produat Subatrate "B" with Ay ; U
Please refer the mardng example shown |n Fig.4. Substrate "R" with Au: R

Fig. 4 Maning

(2) The packing identification

The letter “L" ar "U" or "R" ls marked on inner box as shown in Fig.5.
Asshown in Fig.6, it |s posdbla that the either type of the product exists In the same outer box.

Sybsirate "B" with Al
Substrate "B" with Au

Substrate "R" with Au

@ . Subatrate “B" with Al
@ : Subsatrate “B" with Au

(R) : suvstrate "R* with Au
Bar code label

Material ID

ST :390d L882u=a 0L 6S96B821EEA SNNSWES iW08d  NOW 2Pk :ET
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi's or any
third partys patent, copyright, trademark, or other intellectual property rights for
information contained in this document. Hitachi bears no responsibilityfor
problems that may arise with third party's rights, including intellectual property
rights, in connection with use of the information contained in this document.

2. Hitachi makes every attempt to ensure that its products are of high quality and
reliablility. However, contact Hitachi's sales office before using the product in an
application that demands especially high quality and rellability or where its
failure or malfunction may directly threaten human life or cause risk of bodily

_injury, such as aerospace, aeronautics, nuglear power, combustion control,
fransportation, traffic, safety equipment or medical equipment for life support.

3. Design your application so that the product is used within the ranges
gUerantaad by Hitachi particularly for maximum rating, operating supply vltage
range, heat radiation characteristics, installation conditions and other
characteristics. Hitachi bears no respons ibillty for failure or damage when
used beyond the guaranteed ranges. Even within the guaranteed ranges,
consider normally foreseeable failure rates or failure modes in semiconductor
devicas and employ systemic measures such as fail-safes, so that the
equipment incorporating Mitachi product does not cause bodily injury, fire or
other consequential damage due to operation of the Hitachi product.

4. This product is not designed to be radiation resistant.

5. No one is permitted to reproduce or duplicata, in any form, the whole or part of
this document without written approval from Hitachi,

6. Contact Hitachi's sales office for any questions regarding this document or
Hitachi semiconductor products.
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