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FUJITSU SEMICONDUCTOR

DATA SHEET DS06-70105-1E

Semicustom
Bi-CMOS

ASTRO-NT

(for RF front-end LSI-Based on PLL, Analog Macro)

MB15G000 Series

m DESCRIPTION

The ASTRO-NT* is a new technology to correspond to the demand of high performance RF LSI. The technology
stands on a macro concept and create a custom LSl ideal for use in high frequency front-end circuit such as VCO,
amplifier, mixer and 1/Q modulator devices.

The chip can be built by combining macros, in accordance with user’s demand function and characteristic.
FUJITSU prepares standard RF macros. They are well finished in design and layout to fulfil good performance
by function that a master slice method can not achive. It is possible to modify RF macro in response to user’s
demand.

This LSI series uses FUJITSU's latest BICMOS process technology for low current consumption. In addition,
many types of packages are available that makes it possible to find a proper size package for different circuit
integration levels.

ASTRO-NT is ideal for applications with RF or IF signal, particularly mobile communication devices operating
such as PDC, PHS, GSM, DCS, PCS and so on.

* Advanced Standard macro base Technology of PLL with RF system On LSI-New Technology

m FEATURES

 High operating frequency: to 3.0 GHz (max)
* Supply voltage: 2.5t0 5.5 V
» Standard RF macro
* Low power consumption
» Package line up — Many types of package are available.
SSOP-16, SSOP-20, SSOP-24P, SSOP-34, BCC-16, LQFP-48P, LQFP-64P,
» Operating temperature: —40 to +85°C
* Fujitsu’s latest BICMOS process technology



MB15G000 Series

m PACKAGES

16-pin Plastic SSOP 20-pin Plastic SSOP 24-pin Plastic SSOP

(FPT-16P-M05) (FPT-20P-M03) (FPT-24P-M03)

34-pin Plastic SSOP 16-pad Plastic BCC 16-pad Plastic BCC

(FPT-34P-M03) (LCC-16P-M02) (LCC-16P-M03)

48-pin Plastic LQFP 64-pin Plastic LQFP

(FPT-48P-M05) (FPT-64P-M03)
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® MACRO DESCRIPTIONS

1. Prescaler

Divides the reference frequency by any given value and outputs the resulting frequency. Choice of two -modulus
or fixed output mode.

2. PLL
» Phase comparator

The phase comparator has a phase detection range of —21tto +211, and is designed to eliminate blind spots in
phase comparison by output of a margin-of-error signal to the charge pump even when the phase difference is
zero. Phase comparator characteristics can also be tuned to the polarity of VCO.

» Counters
The divide ratios of the comparator-side counter and reference-side counter can be either programmable or fixed.
» Charge pump

The “H” level output voltage from the charge pump is determined by power supply voltage. Charge pump
characteristics for the sending and receiving systems can be optimized for each specific application.

For example, when FM modulation is applied directly to the VCO signal, charge pump characteristic can be
adjusted for lower speeds in order to reduce the sensitivity of the synthesizer loop so that output does not track
the modulation.

* High speed lock-up circuit
This circuit is specially designed for faster lock-up speeds.
* Intermittent operation control circuit

This on-chip power-saving function reduces circuit current flow in standby status, enabling devices to operate
with less power demand. A special circuit is built in to prevent excessive error signal from increasing lock-up
delay during the transition from power-saving mode to operating mode.

» List of standard macros (Preliminary)

Swallow Reference
; Prescaler Comparator
Type Vee lec f?gel:gtrlllgg divide ratio ~_counter di\(;i(()j%n:gtrio di\(;%lén:g{io
q y (M) divide ratio (N) (A) (R)

PLL1 1.0 mA* 0.5 GHz 8/9, 16/17
PLL2 2.0 mA* 1.2 GHz

3V 16 to 2047 0to 127 8t0 16383
PLL3 3.0 mA* 2.0 GHz 32/33, 64/65
PLL4 3.5 mA* 2.5 GHz

Crystal oscillator input frequency: Up to 32 MHz
Standby mode current demand: 10 pA(Max.)

* : Target spec.

Note: Refer to macro specification book.
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3. RF Analog Macro List (Preliminary)

P ; ~ Application
Circuit Function Voltage  Current example
900 MHz QMOD + AGC 29.5mA | PDC
1.9 GHz Doubler + MOD + UpCONYV (IF = 233 MHz)+AGC 28.5mA | PHS
QMOD/QDEM | 0.9, 1.9 GHz Doubler + MOD UpCONYV IF = 300 to 450 MHz 27.0 mA | GSM/DCS,PCS
130 MHz Shifter QMOD 8.0 mA CDMA
85 MHz Shifter + QDEM 8.2 mA CDMA
Lo = 250 MHz, IF = 10.8 MHz 2" Mixer 3.7 mA PHS
2 Mixer Lo = 130 MHz, IF = 450 kHz 2" Mixer 2.6 mA PDC
400 MHz IFAMP + 2"MIX 5.0 mA GSM/DCS,PCS
1.2 to 1.6 GHz Local Buffer AMP 30V | 5.0mA GSM/DCS,PCS
400 MHz VCO + VCO Buffer 5.0 mA GSM/DCS,PCS
BUf AMP/VCO |- - - - oo oo
260 MHz VCO (Tx) 3.5mA CDMA
170 MHz VCO (Rx) 3.5mA CDMA
. 450 kHz LimAMP/RSSI 2.3 mA PDC
Lim AMP/RSSI | - - - ---- - - oo I N B S
10.8 MHz LimAMP/RSSI 10.8 MHz LIimAMP/RSSI 2.3 mA PHS
1st Mixer Lo = 718 MHz, IF = 130 MHz 1s* Mixer 4.5 mA PDC
Offset Mixer Lo = 718 MHz, RF = 850 MHz Tx-Mixer 6.0 mA PDC
RF AMP 850 MHz RF-AMP 2.5 mA PDC
' Gp=40dB 19 mA
AGC AMP 130 MHz AGC P 36V - CDMA
. Gp=-55dB 4.9 mA

Note: Circuit format and other details can be adjusted to meet customer requirements.

Refer to macro specification book.
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m ABSOLUTE MAXIMUM RATINGS

Rating )
Parameter Symbol - Unit
Min. Max.
Power supply voltage * Vee -0.5 6.0 \%
Input voltage * Vin -0.5 Vee + 0.5 \%
Output current lout -10 10 mA
Storage temperature Tstg -55 +125 °C

* : Voltage values are based on GND =0 V

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.

m RECOMMENDED OPERATING CONDITIONS

Value ]
Parameter Symbol - Unit
Min. Typ. Max.
b | " o Ve *2 25 — 55 Y,
ower su voltage
PP d GND — 0 — Vv
Operating temperature Ta -40 — +85 °C

*1: Voltage values are based on GND =0V
*2: The range of operating voltage should be defined depends on circuit configuration.

WARNING: Recommended operating conditions are normal operating ranges for the semiconductor device. All
the device’s electrical characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. Operation outside
these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application outside the listed conditions are advised to contact their
FUJITSU representative beforehand.
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m PACKAGE DIMENSIONS

16-pin Plastic SSOP
(FPT-16P-M05)

*5.00+0.10(.197+.004) L 1.25%%
(.04975%)
[[7]0.10(.004)
1™
INDEX *4.40£0.10  6.40£0.20 5.40(.213)
(173£.004) (.252+.008) NOM
Al

| |
N +0.10 A : +005 D Smtmile mfupn o
_‘ L 0.65+0.12 0.22-0.05 0.15-002 Details of "A" part
(:0256+.0047) 0097662 ) 00651

Al

=1

0~10° | 0.500.20
4.55(.179)REF ; (620+.008)
© 1994 FUJITSU LIMITED F16013S-2C-4 Dimensions in mm (inches)
20-pin Plastic SSOP
(FPT-20P-MO03)
* 6.50£0.10(.256:£.004) L 1.25%%
(.04975%)
7]0.10(.004)]
A HHHHHHH N L
INDEX *4.40£0.10 6.40+0.20 5.40(.213)
(:173+.004) (.252+.008) NOM
‘ L

‘ ; .
L A
Il Mir "A" \‘\__»_, : 0,05 r—— - - - - - - - - - -
0.65+0.12 0.22-0.05 0.15-002 Details of "A" part
(.0256+.0047) 1009°5%) 006756

0~10° ‘ 0.50+0.20

‘ 5.85(.230)REF ‘

' (.020+.008)
© 1994 FUJITSU LIMITED F20012S-2C-4 Dimensions in mm (inches)
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24-pin Plastic SSOP
(FPT-24P-M03)

+0.20

*7.75£0.10(.305+.004) . 1.25%%
(.04975%)
[[7]0.10(.004)
AHAHAHAHAHA W
*5.6040.10  7.60+0.20 6.60(.260)
INDEX (:220£.004)  (.299+.008) NOM
= e
R RLRE: | Fa
w010 AT e P T T T T
| 0.65£0.12(.0256+.0047) 0.22 508 . 01556 Details of "A" part

(.0098%)

| |
|
|
| 0.100.10(.004+.004) '
[ | (STAND OFF) |
Ty S |
| = |
| L |
|
|
| |
|
|

7.15(.281)REF ‘

0~10° | 0.50£0.20
(.020£.008)
© 1994 FUJITSU LIMITED F24018S-2C-2 Dimensions in mm (inches)
34-pin Plastic SSOP
(FPT-34P-M03)
* 11.000.10(.433+.004) N 1.2525%
(049205
ﬂ 1£7]0.10(.004)]
AHHHHHHHHHHA A HH A Waams'
6.10£0.10  8.10+0.20 7.10(.280)
INDEX (.240£.004)  (.319+.008) NOM
7 \ /

AL f
*M 0.221%2) $L%

(.00926%

Details of "A" part

[. ! I
Fnininin|in|nin|ninainiainiig ‘ |
| 0.10+0.10(.004+.004) !
| (STAND OFF) |
| \ |
I I
I I
‘ [
I I
‘ [

10.40(.409)REF ‘

0~10° | 0.50£0.20
(.020+.008)

© 1994 FUJITSU LIMITED F340035-1C-2 Dimensions in mm (inches)
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16-pad Plastic BCC
(LCC-16P-M02)
4.55+0.10 0.80(.032)MAX. ‘ 3.40(.134)TYP
(179:.004) g@ (Mounting height) ‘ 3 0.65(.026)TYP
} I AU U R R e 55
I E+] =
( l%ggz%égg) 2.45(.096)
1339%, TYP
45 J O //}— 8[1 1.15(.045)TYP
N | L F—
/ 0.80(.032) )_‘ LT D! {
TYP X N =
d E-MARK / E@ 0.40(.016) (‘9/ 0.3250.10 | 1.725(.068) b
0,08540.04 (.013+.004) TYP
(:003+.002)
(STAND OFF)
F—— R rammseeaa ‘
| Details of "A" part | } Details of "B" part |
! 0.75:0.10 | 0.60:0.10 |
00002 L posny || (026:008) |
| . | : |
I | I 1l
L | |
i |
I [ I
! 0.40%0.10 [ } 0.60£0.10 [
| (.016+.004) L (.024+.004) [
© 1996 FUJITSU LIMITED C16013SC-1-1 Dimensions in mm (inches)
16-pad Plastic BCC
(LCC-16P-M03)
4.550.10 0.80(.032)MAX, ‘ 3.40(.134)TYP
(179+.004) g@ (Mounting height) ‘ Q 0.65(.026)TYP
} IR
0.400.10
(.016+£.004)
I —— ——
(4.201%30) 3.25(.128)
165+.004) TYP
—— [ ]
45 W . 1.55(.061)TYP
< } 101 W\W([ﬂ‘;
/ N 2> I I N S S
TYP -
Cg E-MARK / b 0.40(.016) @/ 0.3250.10 1.725(.068) b
0.0850.040 (.013+.004) TYP
(:003£.002)
(STANDOFF)
rDetaiIs of "A" part } \FDetaiIs of "B" part }
[ \ } | — 075%0.10 | } 0.60:0.10 |
as TT_T T T T T T T_LT T T ‘ i (0301004) ‘ } (0241_004) ‘
| ' | —— |
| | | I
1=[0.05(.002)] ‘ D | ‘
| ' | |
[ 0.40+0.10 I 0.60+0.10 !
| (.016+.004) | | (.024+.004) }
© 1996 FUJITSU LIMITED C16014S-1C-1 Dimensions in mm (inches)
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48-pin Plastic LQFP
(FPT-48P-M05)

9.00+0.20(.354+.008)SQ

7.0020.10(.276+.004)SQ

TAARRGRARERTT |
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 —— o —
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10006000
Mﬂw 01823§
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© 1995 FUJITSU LIMITED F480135-2C-5
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(.059%%%)

< 0105010
™ (G04z.004) (STAND OFF)
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\
]
“ 1012776

(.00525)

\ 0.50+0.20

) (.020+.008)
*L“ 0 ~10°

Dimensions in mm (inches)

64-pin Plastic LQFP
(FPT-64P-M03)

12.00£0.20(.472+.008)SQ
10.00£0.10(.394:.004)SQ
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[ £
= )
= )
[ £
[ £
= )
= )
[ £
[ £

= INDEX =

o / =
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(7] 0.10(.004)]

© 1995 FUJITSU LIMITED F64009S-2C-5

1.50 %50

— (Mounting height)
(.059%5%:)
7.50 11.00
(.295)  (.433)
REF NOM
Details of "A" part

0.10£0.10
(.004+.004)

0.127i8:8§

(.005 %)

(STAND OFF)

\\ 0.50£0.20
(:020+.008)

Dimensions in mm (inches)
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FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Corporate Global Business Support Division
Electronic Devices

KAWASAKI PLANT, 4-1-1, Kamikodanaka
Nakahara-ku, Kawasaki-shi

Kanagawa 211-8588, Japan

Tel: (044) 754-3763

Fax: (044) 754-3329

http://www.fujitsu.co.jp/

North and South America

FUJITSU MICROELECTRONICS, INC.
Semiconductor Division

3545 North First Street

San Jose, CA 95134-1804, USA

Tel: (408) 922-9000

Fax: (408) 922-9179

Customer Response Center
Mon. - Fri.: 7am - 5 pm (PST)
Tel: (800) 866-8608

Fax: (408) 922-9179

http://www.fujitsumicro.com/

Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10

D-63303 Dreieich-Buchschlag
Germany

Tel: (06103) 690-0

Fax: (06103) 690-122

http://www.fujitsu-ede.com/

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE LTD
#05-08, 151 Lorong Chuan

New Tech Park

Singapore 556741

Tel: (65) 281-0770

Fax: (65) 281-0220

http://www.fmap.com.sg/

F9803
0 FUJITSU LIMITED Printed in Japan

All Rights Reserved.

The contents of this document are subject to change without
notice. Customers are advised to consult with FUJITSU sales
representatives before ordering.

The information and circuit diagrams in this document presented
as examples of semiconductor device applications, and are not
intended to be incorporated in devices for actual use. Also,
FUJITSU is unable to assume responsibility for infringement of
any patent rights or other rights of third parties arising from the
use of this information or circuit diagrams.

FUJITSU semiconductor devices are intended for use in
standard applications (computers, office automation and other
office equipment, industrial, communications, and measurement
equipment, personal or household devices, etc.).

CAUTION:

Customers considering the use of our products in special
applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage,
or where extremely high levels of reliability are demanded (such
as aerospace systems, atomic energy controls, sea floor
repeaters, vehicle operating controls, medical devices for life
support, etc.) are requested to consult with FUJITSU sales
representatives before such use. The company will not be
responsible for damages arising from such use without prior
approval.

Any semiconductor devices have inherently a certain rate of
failure. You must protect against injury, damage or loss from
such failures by incorporating safety design measures into your
facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating
conditions.

If any products described in this document represent goods or
technologies subject to certain restrictions on export under the
Foreign Exchange and Foreign Trade Control Law of Japan, the
prior authorization by Japanese government should be required
for export of those products from Japan.
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