THE POSSIBILITIES ARE INFINITE FU]ITSU

MB1ahiNGL aeries

Dual PLL Frequency Synthesizers
With On-Ghip Prescalers

The Fujitsu FxxSL series dual PLLS are serial input frequency
synthesizers operating up to 2.5 GHz. They have built-in
dual-modulus prescalers enabling pulse swallow operation.
The latest advanced BiCMOS technology is used resulting ina
super low supply current. A refined charge pump design
(Fujitsu’s Super Charger) provides fast tuning along with low
spurious noise and phase noise characteristics. The F-series is
ideally suited for digital mobile communications, including
GSM, DCS1800, PCS1900, 1S-136, 1S-95: and ISM applications.

16-pin plastic SSOP, 16-pin plastic BCC,
FPT-16P-M05 LCC-16P-M06

» MB15F02SL and MB15F03SL: RF and IF PLLs

» MB15F07SL and MB15F08SL: Dual RF PLLs * Reference counter:
— 14-bit programmable divider: 3 to 16383
« 18-bit programmable divider:
* Low operating voltage: 2.4 to 3.6 volts — Binary 7-bit swallow counter: 0 to 127
— Binary 11-bit programmable counter: 3 to 2047

Plastic 16-pin SSOP and 16-pin BCC packages

* \ery low spurious and phase noise characteristics

* Low operating current: 3.0 to 7.5 mA (typical)

. + =+
 Power-saving current: 0.1y1A (typical) Software selectable charge pump current (£1.5 or £6.0 mA)

Evaluation Kits available

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

Parameter MB15F02SL MB15F03SL MB15F07SL MB15F08SL
RF Frequency of Operation, max. 1.2 GHz 1.75GHz 1.1 GHz 2.5 GHz
IF/RF Frequency of Operation, max 500 MHz 600 MHz 1.1 GHz 1.1 GHz
Low Power Supply Voltage 2.7V 2.7V 2.7V 2.7V
Low Power Supply Current 3.0mA 5.0mA 50mA 70mA

RF = 64/65 or 128/129, RF = 64/65 or 128/129 Rx = 32/33 or 64/65

Prescaler Divide Ratios IF = 8/9 or 16/17 RF=64/650r 128120 Tx=16/17 or 32/33

Power-Saving Function 0.1pA typ.
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Pin Descriptions: MB15F02SL, MB15F03SL

Pin No.
SSOP BCC
1 16
2 1
3 2
4 3
5 4
6 5
7 6
8 7
9 8
10 9
1 10
12 11
13 12
14 13
15 14
16 15

2 Fujitsu Microelectronics, Inc.

Pin Name 1/0

Descriptions

GNDgr - Ground for RF-PLL section
0SCiy Programmable reference divider input. TCXO should be connected via an AC coupling capacitor.
GNDjg - Ground for IF-PLL section
fin Prescaler input pin for IF-PLL
IF Connection to an external VCO should be via AC coupling.
Ve - Power supply voltage input pin for IF-PLL section
Lock detect signal output (LD)/phase comparator monitoring output (foyr)
LD/fout 0 Output signal is selected by LDS bit in the serial data.
LDS bit = “H" outputs fout signal. LDS bit = “L" ;outputs LD signal.
Power-saving mode control for IF-PLL section. This pin must be set at “L” during Power-ON.
PSie (Open is prohibited.)
PSiF = "H” sets normal mode. PSjr = “L” sets power-saving mode.
Do 0 Charge pump output for IF-PLL section
IF Phase characteristics of phase detector can be selected via programming of the FC-bit.
Do 0 Charge pump output for RF-PLL section
R Phase characteristics of phase detector can be selected via programming of the FC-bit.
Power-saving mode control for RF-PLL section. This pin must be set at “L” during Power-ON.
PSgr (Open is prohibited.)
PSge = “H” sets normal mode. PSge = “L” sets power-saving mode.
Xfin Prescaler complementary input for RF-PLL section
RF Pin should be grounded via a capacitor.
Ve 3 Power supply voltage input pin for RF-PLL section, shift register and oscillator input buffer
RF When power is OFF, latched data of RF-PLL is lost.
fin Prescaler input pin for RF-PLL
RF Connection to an external VCO should be via AC coupling.
Load enable signal input (with a Schmitt trigger input buffer)
LE When the LE bit is set “H”, data in shift register is transferred to corresponding latch according to control bit in the
serial data.
Serial data input (with a Schmitt trigger input buffer)
Data Data is transferred to corresponding latch (IF-reference counter, IF-program counter, RF-reference counter, RF-program
counter) according to control bit in the serial data.
Clock Clock input for the 23-bit shift register (with a Schmitt trigger input buffer)
One bit of data is shifted into shift register on a rising edge of the clock.
aNDee [t 16]_] clock GNDsr Clock
osow [ |2 15[ ] pata 0SC | Data
GNDr |: 3 14 D LE anr |f '| LE
finie [ 4 TOP 13 D finre finie 37 i finrr
Vceir [ 5 VIEW 12 D Vcerr Vcer 37 o i Vccrr
Lorout [_|6 11 [] Xfinee LD/fout |15 | Xfinee
PSiF |: 7 10 [l PSrr PSi 3,,, ‘ PSre
Doir [ 8 9 D Dorr Dot Dore
FPT-16P-M05 LCC-16P-M04



Block Diagram: MB15F02SL, MB15F03SL
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Pin Descriptions: MB15F07SL, MB15F08SL

Pin No.
SSOP BCC
1 16
2 1
3 2
4 3
5 4
6 5
7 6
8 7
9 8
10 9
1 10
12 11
13 12
14 13
15 14
16 15

Fujitsu Microelectronics, Inc.

Pin name 1/0 Descriptions
GND, - Ground for PLL2 section
0SCiy Programmable reference divider input. TCXO should be connected via an AC coupling capacitor.
GND1 - Ground for PLL1 section
fin Prescaler input pin for PLL1
1 Connection to an external VCO should be via AC coupling.
Veet - Power supply voltage input pin for PLL1 section
Lock detect signal output (LD)/phase comparator monitoring output (foyt)
LD/fout 0 QOutput signal is selected by LDS bit in the serial data.
LDS bit = “H" outputs fgyt signal. LDS bit = “L” outputs LD signal.
Power-saving mode control for PLL1 section. This pin must be set at “L” during Power-ON.
PS4 (Open is prohibited.)
PS1="H" sets normal mode. PSq = “L” sets power-saving mode.
Do 0 Charge pump output for PLL1 section
1 Phase characteristics of phase detector can be selected via programming of the FC-bit.
Do 0 Charge pump output for PLL2 section
2 Phase characteristics of phase detector can be selected via programming of the FC-bit.
Power-saving mode control for PLL2 section. This pin must be set at “L” during Power-ON.
PSy (Open is prohibited.)
PSy = “H” sets normal mode. PSy = “L” sets power-saving mode.
fin Prescaler complementary input for PLL2 section
2 Pin should be grounded via a capacitor.
v B Power supply voltage input pin for PLL 2 section, shift register and oscillator input buffer
oe When power is OFF, latched data of PLL2 is lost,
fin Prescaler input pin for PLL2
2 Connection to an external VCO should be via AC coupling.
lE Load enable signal input (with a Schmitt trigger input buffer)
When LE bit is set “H”, data in shift register is transferred to corresponding latch according to control bit in serial data.
Serial data input (with a Schmitt trigger input buffer)
Data Data is transferred to corresponding latch (PLL1-reference counter, PLL1-program counter, PLL2-reference counter,
PLL2-program counter) according to control bit in the serial data.
Clock Clock input for 23-bit shift register (with a Schmitt trigger input buffer)
One bit of data is shifted into shift register on a rising edge of the clock.
GND: [ 1 16| Clock GND: Clock
OSCin I: 2 15 :l Data OSCi Data
GND+ E 3 14 :‘ LE GND:x LE
i []4 1op 13[]fine finy | fine
Vcet I: 5 VIEW 12 :l Vcez Vcet Vcea
Losout [_|6 11 [ ] xfina LD/fout Xfinz
psi [ |7 10 ] Ps: PS: PS:
oo [8 o [ o Sr—
FPT-16P-M05 LCC-16P-M04




Block Diagram: MB15F07SL, MB15F08SL
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Absolute Maximum Ratings

Parameter Symbol Rating Unit Remark
Power supply voltage Voe —0.51t0+4.0 v
Input voltage V| -0.5t0 Vg +0.5 V
Output voltage Vo -0.5t0 Vgg V
Output Current lo -10to+10 mA Except Do
Ing —2510 +25 mA Do output
Storage temperature Tste 5510 +125 °C

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.

Recommended Operating Conditions

Value
Parameter Symbol - Unit
Min. Typ. Max.
Power supply voltage Voo 2.7 3.0 3.6 v
Input voltage V) GND - Vee Vv
Operating temperature Ta —40 - +85 °C

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.

Handling Precautions
« This device should be transported and stored in anti-static containers.

* This is a static-sensitive device; take proper anti-ESD precautions. Ensure that personnel and equipment are properly grounded.
Cover workbenches with grounded conductive mats.

* Always turn the power supply off before inserting or removing the device from its socket.

* Protect leads with a conductive sheet when handling or transporting PC boards with devices.

6 Fujitsu Microelectronics, Inc.



Electrical Characteristics

Device Specifications
Parameter Symbol
locir™!
Power supply current .
locrr ™!
. lpsiF 2
Power-saving current .
lpsRF?
fin|p*3
Operating frequency finge
0SCin"3

General Specifications

Parameter

Input sensitivity

Input voltage

Input current

Output voltage

High impedance cutoff
current

QOutput current

Charge pump current
characteristics

fini, pLL1, Tx

fingr, pLL2, Rx

0SCiy

Data, Clock,
LE, PS, ZC

Data, Clock,
LE, PS

0SCiy

LD/fgur

Do

Do

LD/fout

Do

IooL/Ibon
vs Vpo

vs Ta

Note: See footnotes on the following page.

MB15F02SL
1.2mA
1.8mA
0.1pA
0.1pA

50 - 500 MHz

0.1-1.2GHz

3-40 MHz

Symbol

PfiniE, pLL1, Tx

Pfinge, pLL2, R

Vose
iy
ViL
iy
I
I
I
Vou
Vo
VpoH
Vool

lorr

lon™

Ipon™

oL

Ipomr™®

Ipgvp10

oA

MB15F03SL

1.2mA
2.3mA
0.1pA
0.1pA
50 - 600 MHz
0.1-1.75GHz
3-40 MHz

Condition

50€2 load system
(Refer to measurement circuit)

50€2 load system
(Refer to measurement circuit)

Vee=3.0V, lpy=—1mA
Vee=3.0V, g =1mA
Vpe=3.0V, lpy=—1mA
Voo =3.0V, g =1mA

Voo =3.0V
Vorr =.5V to Vee-0.5V

Vgo=3.0V
Veo=3.0V

Veo=30,
Vpon = Vee/2,
Ta=+25°C
Voo =3.0V,
VpoL=Veo/2,
Ta=+25°C
Vo = Vee/2
0.5V <Vpg <V — 0.5V

—40°C < Ta< +85°C,
Vo =Vce/2

CS bit="H"
CSbit="L"
CS bit="H"
CS bit="L"

Ve =2.4103.6V, Ta = —40 to +85°C

Symbol MB15F07SL MB15F08SL
locpLis™ 2.5mA 2.6 mA
loopiL”! 25mA 44mA
lpspLL1 ™2 0.1pA 0.1pA
lpspLLo ™2 0.1pA 0.1pA
finpyL1,"3 Tx 0.1-1.1GHz 0.1-1.1GHz
finpLL2, RX 0.1-1.1GHz 0.4-25 GHz
0SCin™3 3 - 40 MHz 3-40 MHz

Value
Min. Typ. Max. Unit
—15'5,6,°7,"8
(FO8-10) ) . e
—15%5."6,7."8 - +2 dBm
05 - VCC Vp-p
Veex 0.7 -
- - Vox 0.3
-10 - +10
-10 - +1.0 kA
0 - +100
100 - 0 b
Voo 0.4 -
- - 04 !
Vo —04 -
- - 04 !
- - 2.5 nA
-1.0 - - mA
- - 1.0 mA
- 6.0 - mA
- -1.5 - mA
- 6.0 - mA
- 15 - mA
- 3 - %
- 10 - %
- 10 - %

Fujitsu Microelectronics, Inc.



Electrical Characteristics

*1 Conditions; fosc = 12 MHz, Ta = +25°C, in locking state. Vggir = Voorr = 2.7 V

*2 Vecir = Vocrr = 3.0 V, fosc = 12.8 MHz, Ta = +25°C, in power saving mode.

*3 AC coupling. 1000pF capacitor is connected under the condition of minimum operating frequency.
*4 The symbol “~" (minus) means direction of current flow.

*5 MB15F02SL IF Input Sensitivity:
Prescaler Divided Ratio

16/17

8/9

*6  MB15F03SL IF Input Sensitivity:
Prescaler Divided Ratio

16/17

8/9

*7  MB15F07SL RF Input Sensitivity:

Prescaler Divided Ratio

fing 64/65
128/129

fing 64/65
128/129

*8  MB15F08SL RF Input Sensitivity:

fin operating frequency

finTx  100MHz= fin= 1100MHz

finRx  400MHz= fin= 2200MHz
2200MHz= fin= 2500MHz

Charge Pump Current finj  Operating Frequency

1.5mA mode
6.0mA mode

1.5mA mode

6.0mA mode

Charge Pump Current finjg

1.5mA mode
6.0mA mode

1.5mA mode

6.0mA mode

Charge Pump Current

1.5mA mode
6.0mA mode
1.5mA mode
6.0mA mode

1.5mA mode
6.0mA mode

1.5mA mode
6.0mA mode

Pfin(min)

~10dBm

-15dBm
—10dBm

Charge Pump Characteristics (see diagram at right.)

9 Voo =30V, Ta=+25°C (Il3) = llg)/L(llgl + I141)/2] x 100(%)
10 Voo =30V, Ta=+25°C [(Ill = IIy)/2/1(11 + 1l)/2] x 100(%) (Applied to each Ipoy, Ingk)

11 Ve =3.0V, llpogsecy — Ipo(-40°c)/2)/lIpossec) + Ipo(-40°c)!/21 x 100(%) (Applied to each Ipor, Ipon)

8 Fujitsu Microelectronics, Inc.

50MHz = fin = 500MHz
50MHz = fin = 300MHz
300MHz < fin= 500MHz
50MHz = fin= 300MHz*
300MHz < fin= 500MHz
50MHz= fin= 300MHz*
300MHz < fin = 500MHz

* Voo = 2.7V 0 3.6V at 500MHz

Pfinjg(min)

~15dBm
~15dBm
—10dBm
—15dBm
-15dBm
~15dBm
~10dBm

Ve =2.4V 1o 3.6V, Ta=—-40°C to +85°C at fin < 500MHz

Operating Frequency

50MHz = fin= 600MHz
50MHz = fin= 300MHz
300MHz < fin = 600MHz
50MHz =fin = 300MHz
300MHz < fin= 600MHz*
50MHz = fin = 300MHz
300MHz < fin = 600MHz*

* Voo = 3.0V 0 3.6 at 600MHz

Ptin(min)

—10dBm
—-10dBm
—15dBm
—15dBm

-15dBm
-10dBm
-15dBm
-15dBm

Pfinjg(min)

—15dBm
—150Bm
—10dBm
—15dBm
—15dBm
—15dBm
—10dBm

'
IooL V ‘ bz

: :
, , ,
' ' '
: : :
' ' '
IpoH l2 | la_; i
: ; :
| : vl
' '

1
'

0.5 Vee/2  Vec-0.5V Vee
Charge Pump Output Voltage (V)



Measurement Circuit (For Measuring Input Sensitivity of fj and OSCyy)

fout
O Oscilloscope

1000 pF
L

1000 pF

Signal Generator f

MBISFXXSL

Signal Generator [
1000 pF ‘
50Q Controller (sets
¢ the divide ratio)
s

1000 pF

Note: 16-PIN SSOP

ook

0.1uF

o=

Signal Generator
0Q
GND
©

Fujitsu Microelectronics, Inc.
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Typical Electrical Characteristics: MB15F02SL

Input Sensivity of fiy (RF) Versus Input Frequency

10

Input sensitivity Pfinrr (dBm)

RF-PLL input sensitivity — Input frequency

Input Sensivity of fiy (IF) Versus Input Frequency

Input sensitivity Pfinir (dBm)

10

-5

-10

-15

LY

]
i ]

LA
I\

/l/

Input frequency finir (MHz)

Input Sensivity of OSCyn (IF) versus Input Frequency

Input sensitivity Posc (dBm)
b
o

Input sensitivity — Input frequency

"4
/1:__//‘"/ ]
i —a— Vec=27V
—a— Vcc=3.0V |
—— Vcc=36V
100 200 300 400 500 600 700 800 900

1000

Ta=+25°C
10 T
SPEC
0 yava
-10 /
/ /

-30 ‘ —— Vcc=24V

\ —8— Vcc=27V
—40 4 —— Vcc=3.0V
_50 —»— Vcc=36V

0 20 40 60 80 100 120 140 160 180 200 220 240

Fujitsu Microelectronics, Inc.

Input frequency fosc (MHz)

Ta=+25°C
\b%
SPEC B
—— Vec=24V
v'é » —a— Vec=27V |
/ —— Vecc=3.0V 1
—— Vec=36V
500 1000 1500 2000
Input frequency finrr (MHz)
IF-PLL input sensitivity — Input frequency Ta = 425 °C



Typical Electrical Characteristics: MB15F02SL

Input Impedance finer input impedance

1: 351.03Q
-699.34 Q
100 MHz

: 33.18Q
—208.83 Q
400 MHz

3. 12.895Q
-94.023 Q
800 MHz

fill]F Pin

10.543 Q
—48.268 Q
1200 MHz

START  100.000 000 MHz STOP 1 200.000 000 MHz

finir input impedance

: 859.06 Q
1.0314 kQ
50 MHz

: 92,656 Q
-413.59 Q
200 MHz

. 28531 Q
-204.21Q
400 MHz

fiIlRF Pin

: 20.859 Q
-159.23 Q
500 MHz

START  50.000 000 MHz STOP  500.000 000 MHz

OSCn input impedance

1:9.0005 kQ
-3.281 kQ
3 MHz

2:3.9238 kQ
—4.8648 kQ
10 MHz

3:1.4543kQ
-3.45kQ
20 MHz

OSCIN Pin

4: 3955Q
—1.8983 kQ
40 MHz

START  3.000 000 MHz STOP  40.000 000 MHz

Fujitsu Microelectronics, Inc. 11



Typical Electrical Characteristics: MB15F02SL

Change pump output current loo (mA)

Change pump output current Ioo (mA)

Do ouput current: 1.5 mA mode

10.00

2.000
/div

-10.00

10.00

2.000
/div

-10.00

RF
Voo — Ibo
T
Ta=+25°C
—Vec=3.0V
IooL
looH
0 .6000/div 4.800
Change pump output voltage Voo (V)
Do output current: 6.0 mA mode
RF
Voo - lbo
T
Ta=+25°C
—Vecc=3.0V
IpoL
IboH /
——
4.800

12

Fujitsu Micro

Change pump output voltage Voo (V)

electronics, Inc.

.6000/div

Change pump output current loo (mA)

Change pump output current loo (mA)

10.00

2.000
/div

-10.00

10.00

2.000
/div

-10.00

Conditions: Ta = +25°C

VCC= 3.0V
IF
Voo - Ioo
I
Ta=+25°C
—Vee=3.0V
IooL
looH
0 6000/div 4.800
Change pump output voltage Voo (V)
IF
Voo - loo
I
Ta=+25°C
—Vec=3.0V
IooL
looH /
——
0 4.800

Change pump output voltage Voo (V)

.6000/div



Reference Information: MB15F02SL

Test Circuit fvco=903MHz \Vcc= VP = 3.0V
Kv=61MHz/V  Wco= 2.3V
S.G OSCIN fr = 200kHz Ta = +25°C
D LPE fosc= 1O0MHz CP: 6mA mode
fin © LPF
1.6kQ
l N l
300Q2
Spectrum co .015uF 4700pF
Analyzer - Vi I I 0.22uF

Typical plots measured with the test circuit are shown below. The plots show lock up time, phase noise and reference leakage.

RF PLL Phase Noise
(@ max within loop band = -78.8 dBc/Hz

-823.2495 dBc

RF PLL Reference Leakage
@ 200 kHz offset =-92.8 dBc
Jpectrum 1A df/ REF @ dBm -52. 806 dB
; — 200 ki
SELECT
ExR LMk LETTER
Avg SPACE
BACK
SPACE
Hid
i
.292.8dBc...
DONE
STOR DEW
[DI35K]
ATH_ @ dB REL .3EIB HZ. VEM 308 Hz SHP_ 2.@36 sec CRRCEL
CEWTER 833 MHz L0 876.8 MHz SPAN 1 MHz

RF PLL Lock Up Time =437us
890.000 MHz — 916.000 MHz, within + 1kHz)

915.999 MHz

: : : : 436.5 use|
Exk : : : : : : LETTER

RF Tronsient 1 kHz/ REF 316 NMHz

Rvg : : : : : : SPACE

Hid

DOKE

STOR DEV
[DISK]

8
|
N
n
/s

AT GdE WK 37Tz LIBELE ERHCEL
L0 914 MHz

REF BHz
STRRT @ sec SPAN 2 msec

JFPhuse Noise

13 dB/ REF -E@ dBc

Hid |-

785,184 Hz

ATH @ dE MEH 1
START 188 Hz Lo

H

z
G739 MHz

SHP_ 7.372 sec

STOP 18 MHz
H SWE PARAM VAL
u] 785.104 Hz —B3.245 dBc
1 7.465449 kHz —78.859 dBEc
2 10 kHz —79.806 dBc
3 100 kHz —118.49 dBc
4 1 MHz —141.39 dBc

RF PLL Lock Up Time = 456y.s
(916.000 MHz — 890.000 MHz, within + 1kHz)

RF Transient 1 kHz/ REF &3@ IHz £39.999 MHz
H 455, 5 usec|
SELECT

ExR H H : LETTER

Rvg : : : SPACE
15 : : : .

BACK
SPACE

Hid '
ERASE

[

DOHE

|
|

¥

STOR DEW
[DISK]

CAMCEL

ATH BdB 1RK 891MHz MIN 383NMHz
L0 883 MHz

START @ sec

REF BHz
SPAN 2 msec

Fujitsu Microelectronics, Inc.
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Typical Electrical Characteristics: MB15F03SL

Input Sensivity of fiy (RF) Versus Input Frequency

RF PLL input sensitivity — Input frequency

10 ‘ ».
5 TaC +25°C y‘
. AN/
2 -5
Y o SPEC )V
§ -15 X g —
E -20 '\ — //
5 o %\/F—‘ L — —— Vec=24V |
g 20 \ — e —8— Vcc=27V i
= ‘\/,_’»/ —— Vec=3.0V
3% —— Vec=36V |
-40 ‘ ‘

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Input frequency finrr (MHz)

Input Sensivity of fjy (IF) Versus Input Frequency

IF PLL input sensitivity — Input frequency

Ta=+25°C

‘ SPEC

o \ ‘ 1

/
% —*— Voec=24V |

—8— Vcec=27V
-30 =
—+— Vee=3.0V

—w— Voc=36V |

Input sensitivity Pfinir (dBm)
| |
N
o w

0 200 400 600 800 1000
Input frequency finir (MHz)

Input Sensivity of OSCyy Versus Input Frequency

Input sensitivity — Input frequency

SPEC Ta=+25°C

. Iyavav
]

-30 —
—8— Vcc=27V

40 —+— Vcc=3.0V
—»— Vcc=3.6V
! !

Input sensitivity Posc (dBm)
®
o

0 20 40 60 80 100 120 140 160 180 200 220 240
Input frequency fosc (MHz)

14 Fujitsu Microelectronics, Inc.



Typical Electrical Characteristics: MB15F03SL

Input Impedance

finrr input impedance

1:23281Q
T -162.47Q
500 MHz

2:11.291Q
T -59.674 Q
1GHz

.16.957Q
-13.534 Q
1.5 GHz

lw

fill]F Pin

4:22478Q
-3.9443 Q
1.8 GHz

START 100.000 000 MHz STOP 1 800.000 000 MHz

finie input impedance

1:897.31Q
7-1.0259 kQ
50 MHz

2:98.781 Q
4293 Q
200 MHz

12975 Q
~216.69 Q
400 MHz

loo

fiIlRF Pin

4:16.781 Q
-139.35 Q
600 MHz

START 50.000 000 MHz STOP 600.000 000 MHz

OSC input impedance

1: 9451kQ
-3.1875 kQ
3 MHz

2:4.7255kQ
—5.1685 kQ
10 MHz

:1.6918 kQ
-3.8045 kQ
20 MHz

lw

OSCIN Pin

4:463.75Q
—2.1069 kQ
40 MHz

START 3.000 000 MHz STOP 40.000 000 MHz

Fujitsu Microelectronics, Inc.
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Typical Electrical Characteristics: MB15F03SL

Do output current: 1.5 mA mode

10.00
<
E
Q
2 2.000
§ /div
5
o
=] 0
Qo
=]
o
o
€
=]
o
(o)
=
©
e
(&)
-10.00

10.00
<
£
8
£ 2.000
5 /div
5
o
El 0
5
o
o
£
=3
o
Q
o
©
<
(&)
-10.00

RF
loo — Voo
I
Ta=+25°C
[ Vec=3.0V
looL
looH
0 .6000/div 4.800
Charge pump output voltage Voo (V)
Do output current: 6.0 mA mode
RF
loo — Voo
I
Ta=+25°C
[ Vec=3.0V
looL
IooH /
——
4.800

Fujitsu Microelecf

Charge pump output voltage Voo (V)

tronics, Inc.

.6000/div

Change pump output current loo (mA)

Change pump output current loo (mA)

Conditions: Ta = +25°C

VCC= 3.0V
IF
Voo - Ipo
T
Ta=+25°C
10.00 —Vcc=3.0V
2.000
/div IooL
0 #
IboH
-10.00
6000/div 4.800
Change pump output voltage Voo (V)
IF
Voo - oo
T
Ta=+25°C
10.00 —Vcc=3.0V
looL
2.000
/div /
0
looH /
——
-10.00
0 4.800

Change pump output voltage Voo (V)

.6000/div



Reference Information: MB15F03SL

Test Circuit
S.G | OsSCin
fin Do
Spectrum
Analyzer - veco

LPF

fvco=1775MHz Vcc= Vp = 3.0V

Kv=21MHz/V  Wco= 2.3V

fr = 200kHz Ta = +25°C
fosc= 1OMHz CP: 6mA mode
LPF

10kQ2

[

2700pF
.

A
2kQ l

1000pF
0.033uF

Typical plots measured with test circuit are shown below. The plots show lock up time, phase noise and reference leakage.

RF PLL Reference Leakage
@ 200 kHz offset = -85 dBc

—-85.865 dE
200 kHz|

JSpectrum 18 dE/ REF & dEm

EBLl 366 Hz

ATH_ A dB
CEMTER 1.775 GHz Lo

WEL - 3EE Hz SHP
1.7488 GHz 5

RF PLL Lock Up Time = 718us
1750.000 MHz — 1800.000 MHz, within + 1kHz)

36 seC
1 MHz

RF Trunsient 1 kHz/ REF 1.8 GHz 1.80@081 GHz
H H H 718 used
SELECT
E=R LETTER
Rwva SPRCE
16
BRC
SPRCE
Hid
ERASE
TITLE
W
DONE
STOR DEY
[DI3K]
EED AR 1882607 TIN 1.73860z REF 0z CRMCEL
START @ sec L0 1.736 GHz SPAN 2 msec

RFPLLP

hase Noise

@ max within loop band = -73 dBc/Hz

-77.345 dBc

Hid

(FPhose Hoise
L4 T T

18 dB/ REF -G8 dBc
ol L2

82L.517 Hz

E

BA Hz L0 1.7489 GHz STOP
H SWP PARAN VAL

u] 821.517 Hz —77.345 dBc

1 6.051814 kH=z =73.711 dBc

2 10 kH=z =73.917 dBc

3 100 kHz =-118.37 dBc

4 1 MHz -139.94 dBc

RF PLL Lock Up Time = 667us

RF Trunsient 1 kHz/ REF 1.75 GHz

1.7508a1 GHz

6BEL 5 uscd

(1800.000 MHz — 1750.000 MHz, within £ 1kHz)

DOKE

STOR DEY
[DISK]

CANCEL

ATH BdB MA® 1.751GHz
START @ sec Lo

MIN 1.749GHz
1.748 GHz

REF @Hz
SPRN 2 msec

Fujitsu Microelectronics, Inc.



Typical Electrical Characteristics: MB15F07SL

Input Sensivity of fyy PLL1 Versus Input Frequency
(Prescaler set at 64/65, CP in 6.0mA mode)

18

10
5
E 0
m
=
= -5
=
-9
z -10
=
'z 15
8
? -20
25
-30

PLL1 input sensitivity — Input frequency

Ta=+25°C

SPEC ( See Pg. 12)

—— Vec=24V

—a— Vec=27V |
—a— Vcc=3.0V

\

N\

—— Vec=36V |
|

==

[ o

—

0 100 200 300

400 500 600 700 800 900 1000
fini (MHz)

Input Sensivity of fiy PLL2 Versus Input Frequency
(Prescaler set at 64/65, CP in 6.0mA mode)

Input sensitivity Pfin2 (dBm)
N
o

PLL2 input sensitivity — Input frequency

1100 1200 1300 1400 1500

Ta=+25°C

SE

SPEC ( See Pg. 12)

A

/]

/
AW T |, ] — —— Vec=24V _|
AVAN ] il — - Voo=27V _|
x § A | _— —&— Vec=3.0V

—— Vec=36V |

L

0 100 200 300

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

fine (MHz)

Input Sensivity of OSCyy Versus Input Frequency

Input sensitivity Poscin (dBm)

Fujitsu Microelectronics, Inc.

Input sensitivity — Input frequency

Ta=+25°C
T
SPEC
N — | e
N — | +— VCC=24 VA
xyﬂ, —8— VCC=27V
—— VCC=3.0V-
™ VCF =36V
0 5 10 15 20 25 30 35 40 45 50

foscin (MHz)



Typical Electrical Characteristics: MB15F07SL

Input Impedance

fin1 input impedance

1: 360.88 Q
-683.25 Q
100 MHz

: 30.641Q
—206.18 Q
400 MHz

N

10.805 Q
-92172Q
800 MHz

(%

ﬁnPLLl Pin

IN

10.076 Q
-54.955 Q
1100 MHz

START  100.000 000 MHz STOP 1 100.000 000 MHz

fin2 input impedance

1: 299.88Q
-658.06 Q
100 MHz

2: 26.68Q
-184.5Q
400 MHz

3. 11.949Q
~75.16 Q
800 MHz

finPLL2 Pin

4: 14246 Q
-36.49 Q
1100 MHz

START  100.000 000 MHz STOP 1100.000 000 MHz

OSC input impedance

1: 9.451kQ
-3.1875 kQ
3 MHz

2:4.7255 kQ
-5.1685 kQ
10 MHz

:1.6918 kQ
-3.8045 kQ
20 MHz

lw

OSCIN Pin

4:463.75Q
—2.1069 kQ
40 MHz

START 3.000 000 MHz STOP 40.000 000 MHz

Fujitsu Microelectronics, Inc.
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Typical Electrical Characteristics: MB15F07SL

Do output current: 1.5 mA mode

10.00
<
E
o
2
5§ 2.000
5 /div
o
5
2
3 0
Q
£
=]
o
(9]
j=)
i=
[
£
O
~10.00

PLL1
Voo — Ipo
T
Ta=+25°C
—Vcc=3V
IpoL
looH
0 4.800
.6000/div
Change pump output voltage Voo (V)
Do output current: 6.0 mA mode
PLL1
Voo — Ipo
T
Ta=+25°C
10.00 —~Vec=3V
ié, looL
Q /
2
§ 2000
5 /div /
o
=]
j=3
3 0
Q
€
3
5 /
Q
j=)
C
8 looH /
O L d—
-10.00
0 4.800

.6000/div

Change pump output voltage Voo (V)

20 Fujitsu Microglectronics, Inc.

Change pump output current oo (mA)

Change pump output current Ioo (mA)

10.00

2.000
/div

—-10.00

10.00

2.000
/div

-10.00

Conditions: Ta = +25°C

VCC= 3.0V
PLL2
Voo — Ioo
T
Ta=+25°C
—Vec=3V
IpoL
looH
4.800
.6000/div
Change pump output voltage Voo (V)
PLL2
Voo — Ipo
T
Ta=+25°C
—Vcc=3V
IooL
looH /
T
4.80(

Change pump output voltage Voo (V)

.6000/div



Reference Information: MB15FQ07SL

Test Circuit

S.G OSCIN
LPF
fin Do
Spectrum
Analyzer - vCo

fvco= 988MHz Vcc= VP = 3.0V

Kv = 35MHz/V Wco= 5.0V

fr = 200kHz Ta = +25°C
fosc= 10MHz CP: 6mA mode
LPF 6100Q

W
l 12000 l

3300pF 750pF
1 I 0.033uF I

Typical plots measured with test circuit are shown below. The plots show lock up time, phase noise and reference leakage.

PLL1, PLL2 Reference Leakage
@ 200 kHz offset =-79.3 dBc

,Spectrum 18 dB/ REF @ dBm -79.288 dB
iy : : : : : 200 kHZ
ExR : : —A artkr
fiva : : : . :
Hid :
--=79:29-dBe

SHP_ 435 msec
SPAN 1 HHz

REH T KHz L3 kHz

VE|
L0 961.9 FHz

ATN_@ dB
CENTER 988 MHz

RF PLL Lock Up Time = 380ys

(975.000 MHz — 1001.000 MHz, within + 1kHz)

RF Transient 1 kHz/ REF 1.881 GHz 1.0010a1 GHz

3795 usec|
ExR
Ava
16
Hid
o
ATH adE HAX 1.882CHz MIN 1GHz REF 8Hz
START @ sec LO 999 MHz SPAN 2 msec

Hid

PLL1, PLL2 Phase Noise
@ max within loop band = -76.8 dBc/Hz

(Fhase Noise 18 d6/ REF -6@ dBc -32.14 dBc
T ™ e 985877 Iz
ATH @ dB — NBH 1 Hz - SWP 7.372 .5zc
START 1@@ Hz LO 9B84 MHz STOR 1@ MHz
N SWE PARAN VAL
u] 905.072 Hz —82.14 dBc
1 10 kHz =76.832 dBc
2 10 kHz —76.832 dBc
3 100 kHz =112.77 dBc
4 1 MHz —135.E dBc

RF PLL Lock Up Time = 360Ls

(1001.000 MHz — 975.000 MHz, within + 1kHz)

RF Transient 1 kHz/ REF 975 MHz 974.999 HHz
359L5 usec|
ExR
Ava
16
Hid

FRYX 97EMHz

ATH BdE MIN 974MHz REF GHz
START @ sec LD 973 MHz SPAN 2 msec

Fujitsu Microelectronics, Inc.
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Typical Electrical Characteristics: MB15F08SL

Input Sensivity of fyy PLL2 Versus Input Frequency

PLL2 input sensitivity - Input frequency

10 T T
Ta=+25°C
5
_ 0
£
g 5 SPEC
E -10
£ -
z 15 %
2
AR NN w
l’)‘ -25 \ ~ —+— Vec=24V |
=
£ g \ — —=— Vec=27V |
—+— Vec=3.0V
_35 4
—%— Vcc=36V
_40 L \

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Input frequency finrx (MHz)

Input Sensivity of fjy PLL1 Versus Input Frequency

PLL1 input sensitivity - Input frequency

Ta=+25°C

-5 SPEC

-15 %

Input sensitivity Pfini (dBm)

/7/
_o5 ~ — I —*+— Voc=24V |
\% —=— V=27V
-30 —
L —+— Vcc=3.0V
-85 —— Vec=36V |
—40 |
0 200 400 600 800 1000 1200 1400 1600

Input frequency fintx (MHz)
Input Sensivity of OSCyy Versus Input Frequency

Input sensitivity — Input frequency

10

[ T
SPEC Ta=+25°C
° /yava
-10 / /
0 _
—+— Vec=24V

30 -
—8— Vcec=27V

—40 —+— Vec=3.0V
—»— Vec=36V
1 1

Input sensitivity Poscin (dBm)

0 20 40 60 80 100 120 140 160 180 200 220 240
Input frequency fosc (MHz)
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Typical Electrical Characteristics: MB15F08SL

Input Impedance

1:38209Q
-720 Q
100 MHz

2:328280
-218.91Q
400 MHz

8:11.242Q
-97.672Q
800 MHz

ﬁnPLLZ Pin

4:9.4512Q
-50.598 Q
1200 MHz

START 100.000 000 MHz STOP 1200.000 000 MHz

1:393.910Q
71491 Q
100 MHz

2:95156Q
-69.926 Q
1GHz

3:27.894Q

-13.635 Q
2 GHz

ﬁnPLLl Pin

4:18.047 Q
-1.2236 Q
2.5 GHz

START 100.000 000 MHz STOP 2 500.000 000 MHz

OSCh input impedance

1:8.8755kQ
-2.52kQ
3 MHz

2: 4796k
-4.934 kQ
10 MHz

3:1.7043kQ
-3.8729 kQ
20 MHz

0SCjy Pin

-2.1714 kQ
40 MHz

START 3.000 000 MHz STOP 40.000 000 MHz

Fujitsu Microelectronics, Inc.
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Typical Electrical Characteristics: MB15F08SL

Do output current: 1.5 mA

Charge pump output current oo (mA)

Change pump output current loo (mA)

PLL1
loo — Voo
I
Ta=+25°C
10.00 =vge =30V
2.000
/div IooL
0
looH
-10.00
4.
.6000/div 800
Charge pump output voltage Voo (V)
Do output current: 6.0 mA mode
PLL1
loo — Voo
I
Ta=+25°C
10.00 ~vec=3.0V
IooL
2.000
/div /
0
looH /
——
-10.00
4.800

24
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.6000/div
Charge pump output voltage Voo (V)

Charge pump output current Ioo (mA)

Charge pump output current lpo (mA)

PLL2
loo — Voo
I
Ta=+25°C
10.00 ~vec=3.0V
2.000
/div IooL
0
IboH
-10.00
0 .6000/div 4.800
Charge pump output voltage Voo (V)
PLL2
loo — Voo
I
Ta=+25°C
10.00 ~vec=3.0V
IooL
2.000
/div /
0
lpoH /
T
—-10.00
0 4.800

.6000/div
Charge pump output voltage Voo (V)



Reference Information: MB15F08SL

Test Circuit fvco= 1733MHz Vcc= VP = 3.0V
Kv=44MHz/V  Wco= 3.5V
S.G OSCIN —_— fr = 200kHz Ta = +25°C
D LPE fosc= 13MHz CP: 6mA mode
fin © LPF
27kQ
l Ay
1.9kQ l
Spectrum VOO 2200pF 200pF

Analyzer - 1 I 0.022uF I

Typical plots measured with test circuit are shown below. The plots show lock up time, phase noise and reference leakage.

PLL2 Reference Leakage
@ 200 kHz offset =-79.8 dBc

ATTEN 10dB AMKR -79.83 dB
RL 0dBm 10 dBm/ 200 kHz

A

479.8 dBc

JAA
VAR

CENTER  1.733000 GHz SPAN 1.000 MHz
%k RBW 3.0 kHz VBW 3.0 kHz SWP 280 ms

PLL2 Lock Up Time =467 s

1733.000 MHz — 1803.000 MHz, within + 1kHz)

1.90300 GHz [,
I

1.80300 GHz |'

_._.______-_1 —=F=-=F == -

J
1.70300 GHz |,
—678 us 1.822 ms 4.322 ms
500.0 ps/div
T1400 us T2 867 us A 467 ps

PLL2 Phase Noise
(@ max within loop band = -73.4 dBc/Hz
ATTEN 10dB AMKR -48.67 dB
RL 0dBm 10dB/_ 14.25 kHz
73.4 dBc/Hz
I ‘
MWMW MM['?A.%
< il ‘\‘M
15.5 kHz
CENTER  1.73300000 GHz SPAN 50.00 kHz
RBW 300 Hz VBW 300 Hz SWP 1.40 sec

PLL2 Lock Up Time =467 s
(1803.000 MHz — 1733.000 MHz, within + 1kHz)

1.83300 GHz, |
|l |
1.78300 GHz!| _|:
| i
o
L
|
1.63300 GHz, |
—678 us 1.822 ms 4.322 ms
500.0 ps/div
T1 400 us T2 867 us A 467 us

Fujitsu Microelectronics, Inc.
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Functional Descriptions Serial Data Input

The serial data is entered using the Data, Clock and LE pins. The
serial data controls the programmable reference counters and the
programmable counters separately.

The VCO output frequency can be calculated using the following
equation:

fvco ={(MxN) +A}xfosc+ R(A<N) The binary serial data is entered through the Data pin when the LE
pinisheld low. One bit of data isshifted into the shift register on the
rising edge of the Clock. When the LE signal pin is taken high,
entered data is latched into the appropriate counters according to
the control bit settings as follows:

fuco  Output frequency of external voltage controlled ocillator (VCO)

M Preset divide ratio of dual modulus prescaler (8, 16, 32, 64 or
128 for IF PLL or PLL1) (32, 64 or 128 for RF PLL or PLL2)

N Preset divide ratio of binary 11-bit programmable counter
(3t02,047)

A Preset divide ratio of binary 7-bit swallow counter (0 <A< 127)

fosc  Reference oscillation frequency

R Preset divide ratio of binary 14-bit programmable reference
counter (3 to 16,383)

Table 1. Control Bits

Control bit
CN1 CN2

Destination of serial data

Programmable reference counter for IF-PLL or PLL1, Tx
Programmable reference counter for RF-PLL or PLL2, Rx
Programmable counter and swallow counter for IF-PLL or PLL1, Tx

I T — r—

L
H
L
H Programmable counter and swallow counter for RF-PLL or PLL2, Rx

Shift Register Configuration

Programmable Reference Counter

LSB Data Flow — MSB

z
oz O
)

CNT1, 2 Control bits [Table 1]
R1toR14 Divide ratio setting bits for the programmable reference counter (3 to 16,383) [Table 2]
™2 Test purpose bits [Table 3]
CS Charge pump current select bit [Table. 9]
X Dummy bits(set “0” or “1”)

Note: Input Data with MSB first.
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Functional Descriptions

Programmable Counter

LSB Data Flow — MSB

{ !

C C L S F A A A A N N N N N N N
N | N w 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 9 10 | 11
1 2 S

CNT1, 2 Control bits [Table 1]

N1to N14 Divide ratio setting bits for the programmable counter (3 to 2,047) [Table 4]

Alto A7 Divide ratio setting bits for the swallow counter (0 to 127) [Table 5]

MB15F02SL, MB15F03SL: [Table 6]

SWikrr Divide ratio setting bit for the prescaler

(8/9 or 16/17 for the IF-PLL, 64/65 or 128/129 for the RF-PLL)
MB15F07SL:

SWprLipLr  Divide ratio setting bit for the prescaler
(64/65 or 128/129 for PLL1 and PLL2)

MB15F08SL:
SWry/rx Divide ratio setting bit for the prescaler
(16/170r 32/33 for PLL1, 32/33 or 64/65 for PLL2)
FC Phase control bit for the phase detector (FCirpii1, FCrr/pLL2) [Table 7]
LDS LD/fgyr signal select bit [Table 8]

Note: Input Data with MSB first.

Table 2. Binary 14-Bit Programmable Reference Counter Data Setting

Dr;"l'i‘le R R R R R R R R R R R R R R
R) 14 13 12 1 10 9 8 7 6 5 4 3 2 1
3 0 0 0 0 0 0 0 0 0 0 0 0 1 1
4 0 0 0 0 0 0 0 0 0 0 0 1 0 0
16383 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Note: Divide ratio less than 3 is prohibited.

Table 3. Test Purpose Bit Setting

-1r ; LD/fgyr Pin State
) L Outputs frigpLL1/1x
" L QOutputs frrr/pLL2/Rx
1 H Outputs fpirspLL1/T
¥ H Outputs fprespLL2/R
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Functional Descriptions

Table 4. Binary 11-Bit Programmable Counter Data Setting
Divide

Ratio N N N N N N N N
11 10 9 8 17 6 5 4

(N)
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
2047 1 1 1 1 1 1 1 1

Note: Divide ratio less than 3 is prohibited.

Table 5. Binary 7-Bit Swallow Counter Data Setting
Divide

Rafio A A A A A A A
7 6 5 4 3 2 1

(A)
0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 1
127 1 1 1 1 1 1 1

Note: Divide ratio (A) range = 0 to 127

Table 6. Prescaler Data Setting for MB15F02SL, MB15F03SL

Prescaler e “p »

Divide Ratio SW="H Sw="L
IF-PLL 8/9 16/17
RF-PLL 64/65 128/129

Prescaler Data Setting for MB15F07SL

Prescaler wyn w »
Divide Ratio S5 SWERL
PLLT 64/65 128/129
PLL2 64/65 128/129

Prescaler Data Setting for MB15F08SL

Prescaler

Divide Ratio SW = “H” SW = “L”
PLL Tx 16/17 3233
PLL Rx 32/33 64/65
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Functional Descriptions
Table 7. Phase Comparator Phase Switching Data Setting

FCiFpLLt,REp2 =H  FCippLLt RFPLL2 = L N
DojF/pLL1,RF/PLL2
fr>fp H L
fr=1p VA YA
fr<fp L H VCO output
fi
VCO polarity (1) ) fequency
Notes:  Z = High-impedance
FC bit should be set depending upon VCO and LPF polarity N
Table 8. LD/foyt Output Select Data Setting VCO output voltage  ——>
LDS LD/fgyr Output Signal
H fou signals
L LD signals

Table 9. Charge Pump Current Setting

CS Current Value
H +6.0 mA
L +1.5mA
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Power-Saving Mode (Intermittent Mode Control)

The Intermittent Mode Control circuit greatly reduces the PLL power consumption by shutting down various internal functions, as shown in
Table 11, depending upon the settings of the power-save (PS) pins. (See the Electrical Characteristics chart for the specific value of current
when in the power-saving mode.)

The phase detector output, Do, becomes high impedance.
The lock detector output, LD, is as shown in Table 13.
Setting the PS pin high releases the power-saving mode returning the selected PLL to normal operation.

The intermittent mode control circuit also ensures a smooth startup when the device returns to normal operation, at which time, the phase
comparator output signal is unpredictable due to the unknown relationship between the comparison frequency (fp) and the reference
frequency (fr). This can cause a major change in the comparator output, resulting in aVCO frequency jump and an increase in lock-up time.

To prevent a major VCO frequency jump, the Intermittent Mode Control circuit limits the magnitude of the error signal from the phase
detector when it returns to normal operation.

Note: When power (V) is first applied, the device must be in standby mode, PS = Low, for at least 1 ps.

Table 10. Power-Save Pin Setting

PS Pins Status
H Normal mode
L Power-saving mode

Table 11. Power-Save Internal Shutdown Logic

PS|E PSge IF (TX)-PLL counters RF (RX)-PLL counters 0SC input buffer
L L OFF OFF OFF
H L ON OFF ON
L H OFF ON ON
H H ON ON ON

Power-ON Timing OFF ON

tv21u8

Clock '
Data
LE D ————— L

'
—

—
PS H trs 2100 NS

(1) PS = L (power-saving mode) at Power ON
(2) Set serial data 1 ps later after power supply remains stable (Vg > 2.2V).
(3) Release power-saving mode (PS: L — H) 100 ns later after setting serial data.
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Serial Data Input Timing

1st data

Ny

(.

.l
|

2nd data

—

Control bit Invalid data

0

Data >< MSB X ><
I A\ AN ANV 7\ 1\
:t1= ~ t2 > ts
“ t7 > ! 5 ta >
LE 4 /
- s > :t6=
Table 12. Timing Parameters
Parameter Min. Typ. Max. Unit Parameter Min. Typ. Max. Unit

t1 20 - - ns t5 100 - - ns
t2 20 - - ns t6 20 - - ns
t3 30 - - ns t7 100 - - ns
t4 30 - - ns

Notes: 1) On the rising edge of the clock, one bit of the data is transferred into the shift register.

2) LE should be “L” when the data is transferred into the shift register.
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Phase Detector Output Waveform

frie/RE, PLL1/PLL2

{PIF/RF, PLLI/PLL2 ! [ ‘

LD

(FC bit = High)

(FC bit = Low)

Doyp/rr, pLL1/PLL2 Z - T | ””” —H— ”””” | ””””” l ”””” l S
’ L | | | |

Notes: 1
2
3
4

Phase error detection range: —2m to +21
Pulses on Do signal during locked state are output to prevent dead zone.
LD output becomes low when phase is tyy or more. LD output becomes high when phase error is tyyor less and continues to be so for three cycles or more.
twy and ty depend on OSCyy input frequency.
twy > 2/fosc (s) (€. g. twy > 156.3ns, fosc = 12.8MHz)
twu < 4/fosc (S) (€. g. twi < 312.5ns, fosc = 12.8MHz)
5) LD becomes high during the power-saving mode (PS = “L").

Table 13. LD Output Logic Table

IF/PLL1 Section RF/PLL2 Section LD Output
Locked state / Power-saving state Locked state / Power-saving state H
Locked state / Power-saving state Unlocked state L
Unlocked state Locked state / Power-saving state L
Unlocked state Unlocked state L
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Application Example

OUTPUT
VCO LPF
3V
from controller
1000 pF 0.1uF
= 0 Il T;Jj 1000 pF
|::> O
|::> O
::> O——
CIO‘Ck Da‘ta L‘E ﬁIl‘R]: VCC‘RF XﬁI‘IRF PSI‘{F DO‘RF
16 15 14 13 12 11 10 9
MBI15FxxSL*
1 2 3 4 5 6 7 8
GNDRF OSCIN GND]F ﬁrln: VCCIF LD/fout PSIF DO[F
— j— 3V
1000 pF 1000 pF = Lock Det.
L
0.1uF
TCXO :|;
OUTPUT
< VCO LPF

Notes: 1) Clock, Data, LE: Schmitt trigger circuit is provided (insert a pull-down or pull-up resistor to prevent oscillation)

2) *MB15F07SL uses PLL designators PLL1 and PLL2 in place of IF and RF in the pin signal callouts. MB15F08SL uses
Tx and Rx in place of IF and RF.
3) Package type: 16-pin SSOP
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Usage Precautions

VCCRr/pLL2 MUst equal Vee p/py 1

» Evenif either the RF/PLL2 or IF/PLL1 is not used, power must be supplied to both Vecre/py 2 and Veeg/py 1 to keep them
equal. It is recommended that the unused PLL be controlled by the power-saving function.

To protect against damage by electrostatic discharge, note the following handling precautions:

« Store and transport devices in conductive containers.

* Use properly grounded workstations, tools, and equipment.

 Turn off power before inserting or removing this device into or from a socket.

* Protect leads with conductive sheet when transporting a board mounted device.

Ordering Information

Part Number Package
MB15FxxSLPFV1 16 pin, Plastic SSOP (FPT-16P-M05)
MB15FxxSLPV1 16 pin, Plastic BCC (LCC-16P-M04)
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Package Dimensions

% +0.20
5.00:£0.10(.197:+.004) @ 1B5LB 1 ting height
(.049 —‘004)
([7]0.10(.004)
INDEX *4.40£0.10  6.400.20 5.40(.213)
(173+.004)  (.252+.008) NOM

I T
000000 B E
] +0.10 A : +0.05 I Netaile of "A" namt !
‘ ‘ 0.65+0.12 0.22 Z00s 0.15 2002 Details of "A" part
(:0256=.0047) 1009 75%) 10062667
[ \

o~10°ll. | o50:0.20

! 4.55(.179)REF ‘ (.020+.008)

Dimensions in mm (inches)

Note: 16-pin, Plastic SSOP (FPT-16P-M05) * These dimensions do not include resin protrusion.
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Package Dimensions

36

2.45(.096)
TYP

4.55+0.10 0.80(.031)MAX
(.179+.004) Mounting height
INDEX AREA 3.40+0.10
(.134+.004)
6 %) 0.075+0.025

e,
[=[0.05(.002)]

Note: 16-pin, Plastic BCC (LCC-16P-M06)
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(.003+.001)
(Stand off)

3.40(.134)TYP

0.65(.026

0.325+0.10

TYP

(.013+.004)

0.80(.031)
REF

L L

mIREN

0.40+0.10 | -~
(.016+.004) |/

Details of "A" part

0.75+0.10

REF

-
Details of "B" part

Q752010 0.6020.10
(:030+.004) (.024+.004)

0.4020.10 0.6020.10

(.016+.004) (.024+.004)

Dimensions in mm (inches)

1.725(.068) b

1.55(.045)
REF
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