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HS8298H Front-end Module

Product Features Applications

High Output Power * WBATT Operating range 3.0V to 4.5V
* 34.0dBm at GSMBS0/EGSME00 « Complete power control solution

+ 31.0d8m at DCS1800/FCS 1800 + Advanced CMOS process

High Power Added Efficiency * LGA 5.25mm x5.30mm.x 0.82mm

* GSME50 41% PAE .

Quad-band cellular handseats

« EGSMA00 41% PAE * Multimode Mobile Handset Applications
+ DCS1800 35% PAE = GPRS Class 12 Compliant
« PCS1900 35% PAE .

Portable Elallaermvé red Equipment
Integrated Control and Protection

Product Description

The H58298H is a complete EMOS high-power. high-efficiency transmit module for low
cost quad-band TX (GSMBS0/EGSMIDOIDCS 1800/PCS 1900)/dual-band RX GSMIGPRS
miobile handaﬂm-Pﬁvm- amplifier, Power controller circuit and switch circuit have been
integrated in a single CMOS chip. Internal TX/RX 500 matching, DC blocking on TX/Ant
and harmenic filtering cir::u_‘[_:l; are integrated, and this eliminates the exira need of external
l:;blhpﬁnﬂnla. simplifies layout and reduces board space as well. The advanced front-end
module architecture has been designed specifically to use standard CMOS technology to
implement high output power al high efficiency over all the operaling conditions. No
external mmpéné-atinn for temperature, frequency or battery is another advaniage to mest

RF performance over various conditions. The module is packaged in a small LGA formal
(5.25mm x5.3mm x0.82mm).
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Absolute Maximum Ratings

| Parameter

Rating

Supply Vaoltage

0.51055

Ramp Vollage (VRAMP)

0.5 to 3.0

Input RF Power

10

Operaling Case Temperalure

-20 1o 85

Storage Temperature

-55 to 150

Max Duty Cyole

50

JS-001-2010

ESD All Fins, Human Body Model
ANSIJEDEC/EDSA, standard

2,000

ESD Antenna port
(IEC 61000-4-2)

Electrical Specifications — Overall

Paramelar

Typ.

Supply Vollage

3.5

—r

4.5

Fower Control Vollage
(VRAMP)

0.2

1.7

TX Enable “ON"
(TXEN pin)

1.5

TX Enable “OFF"

0.5

Logic control “High®
| (BS. VLOGIC pin).

1.5

| Legic control “Low’

Input RF Power

dBm

Operating Temperature

+25

‘C
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HS8298H FEM Preliminary Datasheet

0 0
LE TX On 1 0 Power control
HB TX On 1 1 Power control
LB RX ON{RXLB}' 0 o = |
HB RX ON{RXHB}? 0 1 -

Mote 1, 2 LB RX and HB RX pors don't support interchangeable funclion,

*
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H58298H FEM Preliminary Datasheet

Electrical Specifications — Transmit GSM850 Band

Parameter on_| Unit | Condition
Min | Typ | Max

Owverall - Mominal Conditions {unless otherwise

G3MAS0 Band shaled)
Temperature = 25°C, VBATT = 3.5V, PIN =
3dBm Frequency = B24 MHz to 849 MMz,
12.5% Duly Cycle, Pulse Width = 577us,
TXEN = ‘High', CTRLi=- High'; CTRLO
='Low’

Dperating B2d B49 | MHz

frequency

Output Power 3 \

Maximum 34.2 Temp=25°C, VBAT=3 5V, VRAMP=

Power VRAMP max. :

Power-Added Efficiency And Supply Gurrent

Maximum PAE 40 % | At Polir=33.06Bm typ.

Supply Current 149 A Pgﬂhﬂnerﬂ?l Poyr=33.0dBm typ.

at Rated Power

Output Noise 83 | -800 | dBm | RBW=100kHz: 20MHz offset:

Power |"Pout=33.5dBm

Forward 55 | 48| dBm | TXEN="Low, VRAMP <0.1V

Isodation. 1 : i

Forward 48 | 40 | dBm | TXEN=High', VRAMP =0.1V

Isalation 2

2nd harmonic 40 | -33 | dBm | Pour=5dBm to 33.0dBm

3rd harmionic 40 | -33 | dBm | Pour=5dBm to 33.0dBm

All other 30 | dBm | Pour=5dBm to 33.0dBm

harmonics up

to 12.75 GHz

All Other 36 | dBm | Pour=5dBm to 33.00Bm

Mon-Hamonic

SpuUrious
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HS58298H FEM Preliminary Datasheet

Electrical Specifications — Transmit GSM850 Band (cont.)

Parameter Unit | Condition
Min | Typ | Max

GSME50 Band Mominal Condiions (unless otherwise
stated)
Temperature = 25°C, VBATT = 3.5V, PIN =
3dBm Frequency = 824 MHz to 849 MHz,
12.5% Duly Cycle, Pulse Width = 577ps,
TXEN = 'High’, CTRL1.=.'High';, CTRLO
="Low’

Output Load 10:1 Spurious < -36dBm, with' Poyr setta. =

VSWR Stability 33.0dBm into 500 load, all phases,
REBW=3MHz :

OutputLoad | 20:1 Pour setto = 38.0dBminto 500 load

WEWR Mo.damage or permanent degradation. Al

Ruggedness : phases '

Output Load 50 Q | Loadimpedance presented at Antenna pad

Impedance

Input Port Characteristics:

Input Power 0 1] ‘dBm | Max output guaranteed at Min input level

Range

Inpuit 50 0

Impedance

Inpul VSWR 2.0 Pour = 5dBm lo 33.5dBm, Py =6dBm

?E';'-'ar C':ru.ntml .

Power Control | 400 | 50 dBé | VRAMP = VRAMP min to VRAMP max

Range

HumierSam Condidentiall Informaton. Prodists and Prosdust Information aet Sebgoct g Change 'Withoud Moficoo
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HS8298H FEM Preliminary Datasheet

Electrical Specifications — Transmit EGSM200 Band

Parameler Specification | Unit | Condition
Min | Typ | Max

EGSMODD Mominal Conditions (unless otherwise

Band stated)
Temperature = 25°C, VBATT. = 3.5V, PIN =
3dBm Frequency = 880 MHz t9.915 MHz,
12.5% Duty Cycle, Pulse Width =:577ps,
TXEN = 'High', CTRL1 = ‘High!, CTRLO
="Low’ .

Operating 880 915 | MHz

frequency

Output Powaer i "

Maximum 34.1 Temp=25°C,VBAT=35V, VRAMP=

Power VRAMP max

FPower-Added Efficiency And Supply Curment.

Maximum PAE 40" % | AtPour=33.0dBm typ.

Supply Cument 1.9 A Peak current at Pour=33.0dBm typ.

al Rated Power . '

Spurious h_ % W

Output Noise .83 | -80 | dBm | RBW=100kHz; 20MHz offset;

Power | Pout=33.5dBm

Farward <55 |48 | dBm | TXEN="Low’, VRAMP =0.1V

Isolation 1 |

F;'ﬁiﬁ'ard 48 |-40 | dBm | TXEN="High', VRAMP =0.1V

Isolation 2

2nd harmonic 40 | -33 | d8m | Pour=5dBm to 33.0dBm

3rd harmonic 40 | -33 | dBm | Pour=5dBm to 33.0dBm

All other =30 | dBm | Pour=5dBm to 33.0dBm

harmonics up to

12.75 GHz

All Other -36 | dBm | Pour=5dBrm to 33.0dBm

Mon-Hamonic

SpUrious
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Electrical Specifications — Transmit EGSM300 Band (cont.)

Parameter on | Unit | Condition
Min | Typ | Max

EGSMO00 Mominal Condiions (unless otherwise

Band stated)
Temperature = 25°C, VBATT = 3.5V, PIN =
3dBm Frequency = 880 MHz to 915 MHz,
12.5% Duly Cycle, Pulse Width = 577ps,
TXEN = ‘High', CTRL{ = 'High", CTRLO
='Low'

OutputLoad | 10:1 Spurious < -36dBm, with Pogrsetto =

VSWR Stability 33.0dBm into 50Qload, all phases,
REW=3MHz

OutputLoad | 20:1 Pour setto = 33.0dBminte 500 load

VSWR No damage or permanent degradation. Al

Ruggedness phases

Output Load 50 A1 | Load impedance presented at Antenna pad

Impedance

Input Port Characteristics \ -

Input Power 0 B | dBm | Max output guaranteed at Min input level

Range :

Input a0 o

Impedance r k

Input VSWR 2.0:1 T Pour = SdBm 1o 33.5dBm, Py <6dBm

Pawer Control {140 150 dB | VRAMP = VRAMP min to VRAMP max

ThirderSum Comfidentiad Information. Prodiscts and Prodiuct Informaiion aee Sabacct §e Change Without Mogioo,

b T H

For sabox o tochnical Support, conled 1hmiaien al ~X010-E] 83000 of losin hemborsun oom.on o Soppoits hunborsom comem

e famsoraumn ooanen




HH

¥l L S

AT

HS8298H FEM Preliminary Datasheet

Electrical Specifications — Transmit DCS1800 Band

Parameter Specification Linit | Condition
Min | Typ | Max

DCS1800 Band Maminal Conditions (unless othervise
stated)
Temperature = 25°C, VBATT = 3.5V, PIN
= 3dBm Frequency = 1710 MHz to 1785
MHz, 12.5%. Duty Cycle, Pulse Width =
577us, TXEN = 'High!, CTRLY.= High',
CTRLO ='High’

Cperating 1710 1785 | MHz

frequency

Output Power

Maximum Power N5 Temp= 25'C, VBAT=3.5V, VRAMP=

VRAMP max

Power-Added Efficiency And.Supply gm

Maximum PAE 30 % | Al Pour=30.0dBm typ.

Supply Current 083} A Paak current al Poyr=30.0dBm typ.
at Rated Power ' h

Spurious

Output Noise -83 | =80 | dBm | RBW=100kHz; 20MHz offset;
Power ¥ Pout=31dBm

Forward 52" dBm | TXEN="Low', VRAMP <0.1V
Isolation 1

Farward |'48 | 40 | dBm | TXEN="High', VRAMP =0.1V
Isolation 2

2nd harmofiie. | 40 | -33 | dBm | Pour=5dBm to 30dBm

3rd harmonic -40 | -33 | dBm | Pour=5dBm to 30dBm

All ather -30 | dBm | Pour=5dBm to 30dBm
harmonics up to

12.75 GHz

All Other -36 | dBm | Pour=5dBm to 30dBm
Mon-Harmanic

Spurious
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Electrical Specifications — Transmit DCS1800 Band (cont.)

Parameter Specification | Unit | Condition
Min | Typ | Max
DC31800 Band Mominal Condiions {unless othervize
stated)
Temperature = 25°C, VBATT. = 3.5V, PIN
= 3dBm Frequency = 1710 MHz lo 1785
MHz, 12.5%"Buty Cycle, Pulse W'i!:ll:h =
577us, TREN = ¢High', CTRL1 = ‘High',
CTRLO =High' ~ |
Stability
Output Load 10:1 Epunp,!.lﬂ < -aﬂhﬁm with F"m:rf setto =
VESWR Stability 31dBm into 500 Tuud all phases,
RBW=3MHz
Output Load 20:1 ‘Poursettos= 31dBminto 500 load
VSWR | Mo mag_ﬂ'.__ﬂl' permanent degradation. All
Ruggedness _ 8 phna&a
Cutput Load Eﬂ . I'.'.! Lﬂaﬂ impedance presented al Antenna
Impedance ? pzn':!
Input Port Characteristics
Input Power |0 e "B | dBm | Max output guaranteed at Min input level
Range: L
input Impedance. 50 Q
_l-lyl.lt YEWR 2.0:1 Pour = 5dBm to 31dBm, Py =6dBm
Power Control
Pﬂwei‘-"ﬁgﬂ_lml ﬁ-ﬂﬂ 50 dB | VRAMP = VRAMP min to VRAMP max
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HS8298H FEM Preliminary Datasheet

Electrical Specifications — Transmit PCS1900 Band

Parameter Specification Unit | Condition
Min | Typ | Max

PC31900 Band Maminal Conditions (unless otherwise
stated)
Temperalure = 25°C, VBATT = 3.5V, PIN =
3dBm Frequency = 1850 MHz to 1910
MHz, 12.5% Duty Cycle. Pulse Width =
577us, TXEN = ‘High', CTRLA:= High'
CTRLO =High'

Operating 1850 1910 | MHz

frequency

Cutput Powar

Maximum 31.0 Temp=25°C, VBAT=3.5V, VRAMP=

Power VRAMP max

Power-Added Efficiency And Supply Guirrent

Maximum PAE ao %% | ALPour=30.0dBm typ.

Supply Current 0.93 A Peak current at Poyr=30.0dBm typ.

at Rated Power

Spurious

Output Moise -83 | -B0 | dBm | RBW=100kHz; 20MHz offset;

Power Pout=31dBm

Forward ‘Nz dBm | TXEN="Low’, VRAMP <0.1V

lsolation 1

Farward 48 | -40 | dBm | TXEN="High', VRAMP =0.1V

Isolation 2

2nd harmofiic. | 40 | -33 | dBm | Pour=5dBm to 30dBm

3rd harmonic -40 | -33 | dBm | Pourr=5dBm to 30dBm

All other -30 | dBm | Pour=5dBm to 30dBm

harmonics up

to 12.75 GHz

All Other -36 | dBm | Pour=5dBm to 30dBm

Mon-Harmonic

Spurious

FentgrSun Conldeaiz) Bformmatbes Prodoits dad Prodadl Infomaien arc Subpect to Change Wnheis Nalwe
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HS8298H FEM Preliminary Datasheet

Electrical Specifications — Transmit PCS1900 Band (cont.)

Parametar Specification | Unit | Condition
Min | Typ | Max

PCS1900 Band Mominal Conditions (unless otherwise
stated)
Temperature = 25°C, VBATT = 3.5V, PIN =
3dBm Frequency = 1850 MHz.to 1910
MHz, 12.5%" Duty E:._Ijﬂ'iir. Pulse Width =
577ps. TXEN = High', CTRL1 =, ‘High',
CTRLO=High :

Stability h

Output Load 10:1 Spurigus < -36dBm, with Pour'set to =

VSWR Stability 31dBm intp 5001 load, all phases,
RBW=3MHz

Output Load 20:1 Pourset tog= 31dBm into 500 load

VSWR ‘Mo damage or permanent degradation. All

Ruggedness _ 3 b phases

Output Load 51:! 01 L::rad impedance presented al Antenna pad

Impedance

Input Port Characteristics

Inpul Power o | .'E dBm | Max output guaranteed at Min inpul level

(Range. O] Wb

Input U 50 0

Input VEWR 201 Paour = 5dBm to 31dBm, P =6dBm

Power Control

Power E;::Hhiil Srap | s0 dé | VRAMP = VRAMP min to VRAMP max

Range

HurderSun Confidenial Information. Prodeces and Product Information s Sobsoct be Change Witkool Mogioe
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Electrical Specifications -RX GSM850/EGSM900 and

DCS1800/PCS1900
Parameter Specification | Unit | Condition
Min | Typ | Max

Mominal Conditions (unless otherwise

slated)

Temperature:= 25°C, VBA T = 3.5V
Insertion Loss 1.8 dB | Frequency=863MH:z to O60MH2
ANT-RXLE see Mode Control Logic Truth Table
Insertion Loss 1.8 dB quuuncyﬂ EDE-]H: to 199!:&!4!-!:
ANT-RXHB see Made Control L@m TmH] Table
Input VSWR 1.51 | &1 Fraquanl:aﬁ&E‘-QMHz mﬂmm:m&;
ANT-RXLB and i iﬂ:tmu-iz to'1990MHz{RXHE)
ANT-RXHE Parls -aea.Mﬂda Control Logic Truth Table
Leakage Pour at 2 5 |l'dBm| Pouwr=33.0dBm, TXEN=High',
RXLE Port GTRLO=Low'

seé Mode Control Logic Truth Table
Leakage Pour at 2 1s |'@Bm "Por=30.0dBm, TXEN=High',
RXHB Port CTRLO=High'

see Mode Contrel Logic Truth Table

HumerBun Confidenizd Informabon. Prodects and Product Informatson sre Subgect B Change Withoul Mogioe
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Pin-Out Diagram
RN E
i (=1
g i § ¢ & g8 § 2
(5] [»] [=] [=] [7] [=] [=] (=] [=]
] | 15 GHD GND
- El E! GHD
GND
HETH | 2 i | GHD
w|[ s ] |=n i
a5 19 || anT
GMND i 1
s [ [ ® || gnp
VBATTZ 7
GMND 2
GMND !" | | T 7 =
: o] [1] [s2] [] [se] [ss] [se] [2]
=] [=] (=]
s § 8§ 3 ¢ & & §
T |
Figure 1 Top View of HS298H
Pin-Out Information
Pin Name Description
1 GND Ground.
GHND Ground.
HE_TX HE RF input for DCS1800/PCS51200 bands. This is a 500
input.
LB TX LB RF input for GSMBS0/EGSMS00 bands. This is a 500 input.
] END Ground.
GHD Ground.
HusierSun Coslideniea] Informaiion, Prodects and Product [nfsrmaton e Subgect b Thange Witksouwl Motige 1422
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ETF

7 VBATTZ An external 10nF capacitor to GND should be connected to this

pin . External connection to VBAT1 is nol required.
GMD Ground.
GMD Ground.

10 GND Ground.

i1 GND Sround,

12 GND Ground.

13 GND Ground, s

14 NC Ground. :

15 HE RX HE RX port of antenna switch, m:.DCEiﬂHITMFCEI&Dﬂ RX.
Matching network is intagrat&djntﬁ?nq_ll‘y. A Pl-type networkis
highly recommended for the hests&naﬂﬂuuy Iﬁpﬂﬁiza!ﬁﬂséé
Figure 2

16 LB RX LB RX port of antenna switch, 'fEi'EEI'u'FHEﬂ and EGSM900 RX.
Matching network is mtegr@ﬁ II'ItEI"l"Iﬂﬂ}’ A Pl-type network is
highly recommended for the best s&nskﬂuly oplimization. (see
Figure2)

17 GND Ground.

18 GND Ground.

19 ANT 'ﬁr_@_al_ma'.finm

02t Ground. Ground,

2324125 ’

26 vaﬂ‘rﬂ ﬁ'ﬂg_fer Supply for PA. The width of route trace for this pin
should be larger than Zmm,

27 NC Ground,

28 | GND Ground.

29 |sWi Band select logic pin. see Mode Control Logic Truth Table

30 VRAMP VRAMP contral pin.

3 TXEM TX Enable logic pin. see Mode Control Logic Truth Table

Ground Grid | Module underside

HurderSun Confidentsd Informabon, Proskects and Prochact Informatan sic Subsect B Change Witk Mogioe 15/11
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HS8298H Application Circuit
g i
Fain _!;r_:-n 1L &
e o
by ey
rZ e - T =~ m—-—l—m\} i ;
g Maiching it ¥
mre—i m%“!ipa_: —|-D:[> kn!ln.rl. 1 -
Al o ':tﬂ;’."l i

it

Value
4TpF
22pF
100pF
22uF
220pF

c4 "__ pF C13.C14,C15.C16,C17.C18.C19,C20 | NF

s OnF Ri 10k

cé 27pF R2 a3k

Mota:

1. C8 should be placed as close as possible to the chip.

2. The width for VBATT1 shouid be farger than 2mm.

3. C10, C11, are optional decoupling capacitors which may not be needed in the

application.

HumtcrSun Confideniial Infeemation, Prodects and Preduct Tnformatnon o Subsedt ko Change Witkoul Motice 16 /22
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4. L1,L2,C1, C2 are matching/filtering network{double L-type), should be placed as
close as possible to the chip.
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Package Drawing

The HSB298H is encapsulated in a 5.25%5.30=0.82mm Land Grid Array (LGA) package
on a laminate substrate. The HS8298H is RoHS compliant.

LELELE

Top Wiew

L L e e R
L W B . W TR codh 8 ] NI
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Figure 6 HSA298 View)
3 &
MNotes:

1.  Alldimensions are in millimeter
2. Shaded area represents Pin
3. Alldimensions are typi
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Ordering Information

Product Mame Order Number

Quad-Band GSMBSWEGSMI00/DCS1800/PCS1900 FEM HS8298H

QO
8
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