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MBTOGHNX Series

Low Voltage Ineger Single
PLL Frequency Synthesizers

m DESCRIPTION Packages
The 0.35-micron CMOS MB15C100 IF series PLLs are
for usein cellular handsets and pagers. They have low
voltage & low current requirements while achieving a
high level of performance. The MC15C100 is Mask ,‘
Programmed to customer specified requirements. The 3

MB15C101 and MB15C103 are standard products,

factory set for popular | F frequencies. The MB15C101 _ _ _
isideal for PHS systems and the MB15C103 for PDC 8-pin, Plastic SSOP 16-pad, Plastic BCC
systems. They are availablein an 8-pin SSOP or 16-pin FPT-8P-MO3 LCC-16P-M06

BCC package.
The MB15C700 PLLsare IF PLLs with abuilt-in VCO.
The MB15C703 isfixed tuned to 129.55 MHz. They /

come in the space saving 20-pin BCC package (3.4mm

X 3.6mm). 20-pad, Plastic BCC
LCC-20P-M04
m FEATURES
* Low operating voltage  Wide operating temperature: —40 to +85°C
* Low operating current * Packages
* Lock Detector 8-pin SSOP, 16-pad BCC (MB15C1xx)
» Large choice of operating conditions 20-pin BCC (MB15C7xx)
» Custom frequency — no microprocessor required * MB15C7xx has abuilt-in VCO
Parameter M B15C1xx MB15C101 MB15C103 M B15C7xx MB15C703
Freguency - max. 500 MHz "H" = 233.15 MHz "H" =178.00 MHz 400 MHz 129.55 MHz
"L" = 259.20 MHz "L" =129.55 MHz Built-in VCO Built-in VCO
Power Supply Voltage 3.0v 3.0v 3.0v 2.5V 2.5V
Power Supply Current 1.2 mA 1.0 mA 0.9 mA 4.5 mA 2.5 mA
Divide Ratio 16/17 or 32/33 N/A N/A 8/9, 16/17, 32/33 N/A
Program Counter 5-4095 (mask) N/A N/A 5 to 4095 (mask) N/A
Swallow Counter 0to 31 (mask) N/A N/A 0 to 31 (mask)
Ref. Counter 5-4095 (mask) N/A N/A 0 to 4095 (mask)
Package 8 pin SSOP 8 pin SSOP 8 pin SSOP 20 pin BCC 20 pin BCC
16 pin BCC 16 pin BCC 16 pin BCC
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MB13G100 Series

DESCRIPTION (See data sheet at http://edevice.fujitsu.com/fj/DATASHEET/e-ds/e680105.pdf for complete info.)

The C-series PLL family represents Fujitsu’s IF PLL offering for low voltage and low current applications.
Low power operation is made possible by the use of a 0.35-micron low-threshold voltage CMOS process. The
prescaler is also constructed in CMOS.

The C-series PLL family includes the MB15C100 and MB15C700 series PLLs. These intermediate frequency
(IF) band PLLs are Mask Programmed to customer specific requirements. No external microprocessor is
required. The MB15C101 and MB15C103 feature two sets of fixed divide ratios for the program counter, the
swallow counter, and the reference counter. The MB15C101 isideal for PHS systems and the MB15C103 for
PDC systems. A single pin (DIV) will select one of the two fixed divider settings. Both devices operate over a
supply range of 2.4 to 3.6V. The MB15C101 and MB15C103 are available in either an 8-pin SSOP or 16-pin
BCC package.

The MB15C700 series PLLs consist of an IF PLL and a VCO on chip. These PLLs are housed in the new
Fujitsu 20-pin BCC package (3.4mm x 3.6mm). This offers a tremendous mounting area and volume savings.

FEATURES

* Frequency: 500MHz max.
* Custom customer specified frequencies
* Charge pump options:
- L type; Low sensitivity charge pump for direct modulation. (Do = 1.5 mA)
- H type; Super charger circuit for High speed tuning. (Do = 6.0 mA)
 Low power supply voltage & current: Vcc=2.4V min. lcc = 1.0 mA
* Wide operating temperature: Ta=—40 to +85°C
* Selectable A or B type
A: "Div" type - Two different frequencies can be selected by Div input “H” or “L”.
B: "PS' type - Power saving control
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MB1aG101

DESCRIPTION (See data sheet at http://edevice.fujitsu.com/f//DATASHEET/e-ds/e421215.pdf for complete info.)

The Fujitsu MB15C103 isafixed (233.15 or 259.20 MHz) Intermediate Frequency (IF) band Phase L ocked
Loop (PLL) synthesizer with pulse swallow operation. The reference divider and comparison divider have fixed

divideratios. Thereis no need for amicrocontroller.

Fujitsu’s CMOS technology supplies high performance with low voltage and current operation.
The MB15C101 isidedly suitable for PHS systems.

FEATURES

* Low power supply current: lcc = 1.0 mA typ. @ Vcc =3V

* Pulse swallow function; Prescaler: 16/17

» Setting frequency (Selectable by Div input.)
fosc = 19.2 MHz, fIF = 233.15 MHz (Div = “H")
fosc = 19.2 MHz, fIF = 259.20 MHz (Div =*“L")

* Lock detector

 Low power supply voltage: Vcc=2.4t03.6 V

* Wide operating temperature: Ta=—-40t0 85°C

REFERENCE INFORMATION - typical, from MB15C100

Vcc: 3.0V Phase noise (f = 1 kHz): —88.0 dBc/Hz
Do: 6 mA (f =10 kHz): -111.0 dBc/Hz
Lock frequency = 274.0 MHz (fr = 58 kHz) (f =100 kHz): —118.0 dBc/Hz
Lock up time: (f =1MHz): -134.0 dBc/Hz
Unlock to Lock (x 1 kHz): 2.3 ms Reference leakage (f = 58 kHz): —88.5 dBc

Power onto Lock (+ 1 kHz): 3.4 ms

Un-Lock to Lock: DIV = “L” — “H” Voo “OFF” to Vee “ON”
Af=1kHz Af=10kHz
ATTEN 10dB SPAN 2.0kHz ~ AMKR-73.83dB ATTEN 10dB SPAN 20kHz ~ AMKR-9183dB
RL-1.5 dBm 10 dB/ 1.000 kHz RL -1.5dBm 10dB/ 10.00 kHz
H A MK - 230 ms AMKr 340 ms
D 0 30.00300 T 3000300 T
MHz MHz
VARV A | 1000 S 1 O L T O

AV r o e A A WA AT WA v wpem ¥ ¥ 1.00 r=k-q7-t--F--1--t--r--F-1® i .

kHz/div o kHz/div I 1 S g g g
A TRAL T T
W e Mooy

29.99800 ! 29.99800

CENTER 273.999827 MHz SPAN 2.000 kHz CENTER 272 999827 MHz SPAN 2000 kHz MHz } MHz | |

RBW 30 Hz VBW 3.0 Hz SWP 3.00 sec RBW 100 Hz ~ VBW 30 Hz SWP 30. 0 sec * o ) [=]

Os 20.0000000 ms Os 10.0000000 ms
Af=100 kHz Af=1MHz
ATTEN 10 dB SPAN 200 kHz ~ AMKR -88.50 dB ATTEN 10dB  SPAN 2 MHz AMKR-105.5dB
RL—1.5 dB 10 dB/f 580kHz RL -30.0 dBm 10dB/ 275.000 MH;
D I\\ D
IR I
JARY > Pkt Ay
| M,
CENTER 274.0002 MHz SPAN 200.0 kHz START 274.000 MHz STOP 276.000 MHz
RBW 1.0 kHz VBW 30 Hz SWP 30.0 sec RBW 1.0 Hz VBW 100 Hz SWP 100
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MB13G103

DESCRIPTION (See data sheet at http://edevice.fujitsu.com/f/DATASHEET/e-ds/e421216.pdf for complete info.)

The Fujitsu MB15C103 isafixed (178.00 or 129.55 MHZz) Intermediate Frequency (IF) band Phase
Locked Loop (PLL) synthesizer with pulse swallow operation. The reference divider and comparison divider
have fixed divide ratios. Thereisno need for amicrocontroller. Fujitsu’s CMOS technology supplies high
performance with low voltage and current operation. The MB15C103 isideally suitable for PHS systems.

FEATURES

* Low power supply current: Icc = 0.9 mA typ.

* Selectable frequencies: 178.00 MHz or 129.55 MHz
* Lock detector

* Low power supply voltage: Vcc: 2.4t03.6 V

* Wide operating temperature: Ta: —40 to +85°C

REFERENCE INFORMATION

Vce: 30v
Do: 6 mA
Lock frequency: 178 MHz (fr = 400 kHz)
Lock up time:
Unlock to Lock (= 1 kHz): 350 ps
Power onto Lock (+ 1 kHz): 2.15ms

Phase noise (f = 1 kHz): —97.1 dBc/Hz

(f =10 kHz): —-99.8 dBc/Hz

(f =100 kHz): —119.0 dBc/Hz

(f =1MHz): -130.1 dBc/Hz
Reference leakage (Af = 400 kHz): —89.2 dBc

Un-Lock to Lock: DIV = “L” — “H” Vce “OFF” to Vec “ON™
Af=1KkHz SPAN 2 0kHz Af=10kHz SPAN 20 kHz
ATTEN 10dB AMKR 82 33 dB ATTEN 10dB AMKR -79.83 dB
RL-4.2 dBy 10 dBY 1.000 kHz, RL 4.2 B 108/ 10,00 kHz AMK - 350 ps AMKr 215 ms
(I ‘ ==
178 0030 i 178.0030 T
D ll 0 MHz ! MHz :i
| [
|
ARl | ‘
F A A 1.00 [N G R S Y M s e Y 100 | 1 N
- I it
B i V \_/‘A‘V‘ L o KHzidiy  pesl— N‘f o
e kar e i | i
177 9980 i 177.9980 ”;
| MHz t MHz i
CENTER 178.000024 MHz SPAN 2,000 kHz CENTER 17800002 MHz SPAN 20.00 KHz s * ?
RBW30Hz  VBW3.0Hz SWP 300 REW100 Hz  WBW30 Hz SWR30.0s 0s 10.0000000 ms 0s 10.0000000 ms
Af=100kHz ~ SPAN200 kHz Af=1MHz SPAN 2 MHz
ATTEN 10 B AMKR -89.00 0B ATTEN 1008 AMKR ~89.16 0B
RL-42dBm  10dBf 100.0 kHz RL-4.2dBm 1008/ 400 kHz
b) \ b)
TN [N
l ] TN
CENTER 178 0000 MHz SPAN 200 0 kHz CENTER 178000 MHz SPAN 2.000 MHZ
RBW10KkHz  VBW 30 H SWP300s REW 10kHz ~ VBW 20 Hz SWPE00 s
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MB13G700

DESCRIPTION (See data sheet at http://edevice.fujitsu.com/fi/DATASHEET/e-ds/e680106.pdf for complete info.)

The MB15C700 series are Phase Locked Loop (PLL) frequency synthesizers with a built-in VCO. They are
suitable for Intermediate Frequency band PLLs in mobile phones.

An external inductor and capacitor set the VCO frequency. The fixed reference divider and comparison divider
ratios are specified by the customer. No external microcontroller isrequired. With a supply voltage of 2.5V
the current draw isonly 4.5 mA typ. The small BCC-20 plastic package saves space.

FEATURES

PLL BUILT-IN VCO

* Pulse swallow function * Integrated vari-cap

* 400 MHz High-speed Prescaler: 8/9, 16/17, 32/33  External TANK circuit

* MASK ROM of the dividers.
Main counter: 5 to 4095 COMMON
Swallow counter: 0 to 31 * Low power supply voltage: 2.3V t0 2.7V
Reference counter: 5 to 4095 (to 26 MHZ)  Low power supply current: 4.5 mA typ.

* Lock detector circuit. * Operating temperature: -20 °C to +85 °C

* Charge pump options:
Htype: 45mA at 2.5V)
L type: 1.125mA at 2.5V)

REFERENCE INFORMATION - typical, from MB15C703

Vce: 250v

Do: 45mA Phase noise (f = 1 kHz): —71.3 dBc/Hz

Lock frequency: 129.55 MHz (fr = 50 kHz) (f =50 kHz): —-1088 dBc/Hz

Lock up time: (f =100 kHz): —113.0 dBc/Hz
PS mode to Lock (= 300 Hz): 622 us Reference leakage (Af = 50 kHz): —67.3 dBc
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MB13G703

DESCRIPTION (See data sheet at http://edevice.fujitsu.com/f/DATASHEET/e-ds/e421366.pdf for complete info.)

The MB15C703 is afixed frequency (129.55 MHz) Phase Locked Loop (PLL) frequency synthesizer with a
built-in VCO. Itssmall size and component integration make it an ideal part for mobile phones. The VCO
requires only an external inductance and capacitor. The divider ratios are fixed so no external microcontroller is
needed. The small BCC-20 plastic package saves board space. With asupply voltage of 2.5V it draws 2.5mA

typ.

FEATURES

* Factory programmed to 129.55 MHz with a
reference frequency of 12.8 MHz

* Lock detector circuit

* Low power supply voltage: 2.3V to 2.7V

REFERENCE INFORMATION

Vce: 250v
Do: 45mA
Lock frequency: 129.55 MHz (fr = 50 kHz)
Lock up time:
PS mode to Lock (= 300 Hz): 622 us

See next page for Graphs.

 Low power supply current: 2.5 mA typ.

* Wide operating temperature: -20 °C to +85 °C
* High-speed 4.5 mA charge pump

* Built-in VCO

Phase noise (f = 1 kHz): —71.3 dBc/Hz

(f =50 kHz): -108.0 dBc/Hz

(f = 100 kHz): —=113.0 dBc/Hz
Reference leakage (Af = 50 kHz): —67.3 dBc
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ATTEN 10 dB AMKR =71.33 dB

RL-10.0¢Bm 10dB/ 1.000kHz
JRLILSYA

e T v YRS

CENTER 129 550037 IMHz ~ SPAN 2.000 kHz

#RBW 30 Hz

ATTEN 10 dB
RL-10.0dBm

#VBW30Hz +3WP3.00s

Spurious

AMKR -87.33 dB
10 dB/ 50.0kHz

it
I\
JIV] ]
LW
I T
CENTER 129 £500 MHz SPAN 2500 kHz
#*REW 1.0 kHz *VEW 100 Hz #3WP 630 s

Phase Noise

ATTEN 10 dB AMKR —108.0 dB/Hz
RL-100dPm 10dB/ 500kHz
D
3
fl
iR
JAR
¥ N
M""J s |

CENTER 129.5504 MHz SPAN 2500 kHz
*RBW 10 kHz «VBW30Hz *3WP21.05s

Harmonics

ATTEN 10 dB AMKR 417 dB
RL-10.0dBm 10dB/ 131 MHz

START 120 MHz STOP 1800 GHz
#RBW 1.0 MHz +VBW 1.0 kHz +3WP 5.00s

PS OFF to ON mode - Lock-up time

129.554000 MHz

122550000 MH

129 546000 MHz

000 ms

T1667 us

F1129.549710 MHz

4000 ms
1.000 ms/div
Tz1.289ms

9.000 ms

AB22 ps

Fz2 129550200 MHz A 5B0 Hz
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PACKAGE DIMENSIONS

MB15C10xPFV - 8 pin, Plastic SSOP (FPT-8P-M03)

8-pin, Plastic SSOP
(FPT-8P-M03)

* 3.50£0.10
[ 1382004

444

INDEX

4.20£0.10
{1652, 004)

9]

0.B0(0315)

TP

T

2.40{ 084 REF

19%4 FUUITSU LIMITED FOMOBS-C-2

0354010
(.01d£.004) 510100000 &

*. This dimension does not include resin protrusion.

1.25 57

] (Mounting height)

(0. 10(004)]

[ERA

£.20(205)  £.20:020
MNOM (2442 .008)

a—10 | 0502020
[020.008)

|
| I
} QA0 100004+ 00d) |
| (STAND OFF) |
| - :
‘ - I
|

|
|

|
|

|
|

|

Dimensions in mm (inches)

MB15C10xPV 1 — 16 pad, Plastic BCC (L CC-16P-M06)

16-pad, Plastic BCC
(LCG-16P-M0G)
4.55+0.10 0.60( 03 NMAX
(179004 Mounting heigh
INDEX AREA
S.40£0.10
[ 134+.004)
Gg 0.0F5+0. 025
(003£.001) ©
(Stand off}
[=]0.05(.002)]
© 1999 FLIITSU LIMITED 80175161

3400134 TYP

0.65(.026] 0.326:0.10
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(0T 004) 14
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= | I
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]

2.45(.006) -
TYP i
-

7
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Details of "B" part
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Details of "A" part
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Dimensions in mm {inches)
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MB15C70xPV - 20 pad, Plastic BCC (LCC-20P-M04)

20 pin, plastic BCC
(LCC-20P-M04)
3.00( MBTYP
600 10( 142 004) - 0 B0( 03 A
[Mounting height) 0.25+0.10
156 11 11 (010t004 16
| o OO L s
0.26£0.10 TVP
INDEX AREA, ] (0102004 - =
2402010 I 2.70(.106) HE] =
134 004 TYP [ -
(134 004 I o CJ
| Bes O
| L0 Oy
: - ®/ 0.50(.020) :
L i
‘ ‘ (tgtan-d oﬁj) 2.80{ 110REF
[E1005002]  Tpealsofarpart || Details of '8 part _; |Detall of C'pat || Detals of "D part _:
| 0505010 | } 0.504£0.10 |1 0502040 I } 0304010 |
! [020x.004) || [Fozo= 004y | [foz0= 004y | [rores.00) |
| I
! i | ! T R feozocoon | ! i i
[ I
T | - | T
: 060:040 | | 0230+010_| ! 060010 | | 040:010 |
| (024 004) || T012=004) | | (024 004) || T.016=.0047
L—- - 4 b S
@ 1999 FUITSU LIMITED CA0555-C-1
Dimensions in mm {inches
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