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THE POSSIBILITIES ARE INFINITE FU]ITSU

MB1aFRkUL eries

Dual PLL requency Synthesizers
With On-Ghip Prescalers

The Fujitsu FxxSL series dual PLLs are serial input frequency
synthesizers operating up to 6 GHz. They have built-in
dual-modulus prescalers enabling pulse swallow operation.
The latest advanced BiCMOS technology is used resulting in a
super low supply current. A new charge pump design 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, IS-136,
1S-95 and ISM applications. A new BCC-20 package decreases
the mounting area by more than 30% over the older BCC-16
package.

» MBI5F72UL and MBI5F73UL: RF and IF PLLs

* MBI5F74UL, MB15F76UL and MBF1578UL: Dual RF
PLLs

o Very low spurious and phase noise characteristics
 Low operating voltage: 2.4 to 3.6 volts

* Low operating current: 2.5 to 9.0 mA (typical)

* Power-saving current: 0.1pA (typical)

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

* Plastic 20-pin TSSOP and 20-pin BCC packages.
MBI15F74 & 76UL available only in BCC package.

Parameter MB15F72UL MB15F73UL
RF Frequency of Operation, max. 1.3 GHz 2.25GHz
IF/RF Frequency of Operation, max 350 MHz 600 MHz
Low Power Supply Voltage 2.1V 2.1V
Low Power Supply Current 25mA 32mA

Prescaler Divide Ratios IF = 8/8 or 16/17

Power-Saving Function

RF = 64/65 or 128/129,

20-pin, Plastic TSSOP, 20-pad, Plastic BCC,
FPT-20P-M06 LCC-20P-M05
Reference counter:

— 14-bit programmable divider: 3 to 16383

18-bit programmable divider:
— Binary 7-bit swallow counter: 0 to 127
— Binary 11-bit programmable counter: 3 to 2047

MBI5F76UL
— Binary 5-bit swallow counter: 0 to 31
— Binary 13-bit swallow counter: 3 to 8191

Software selectable charge pump current (1.5 or £6.0 mA)

Evaluation Kits available

MB15F74UL MB15F76UL MB15F78UL
4 GHz 6 GHz 2.6 GHz
2 GHz 1.5 GHz 1.2 GHz
2.7V 2.7V 2.7V
9.0 mA 9.0 mA 45mA

RF = 64/65 or 128/129
IF = 32/33 or 64/65

0.1pA typ.

RF =16/17,32/33 & 1/4
IF=4/50r8/9 & 1/4

RX = 32/33, 64/65
TX=16/17,32/33
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Pin Descriptions: MB1SF72UL, MB15F73UL, MB15F74UL (BCC only), MB15SF78UL

Pin No. Pin N 1/0 Descripti
in Name escriptions
SSOP BCC p
1 19 0SCiy | The programmable reference divider input. TCXO should be connected with a AC coupling capacitor.
2 20 GND - Ground for OSC input buffer and the shift registor circuit.
3 1 finip | Prescaler input pin for the IF-PLL section. Connection to an external VCO should be AC coupling.
4 2 Xfinge | Prescaler complimentary input for the IF-PLL section. This pin should be grounded via a capacitor.
5 3 GNDj¢ - Ground for the IF-PLL section.
6 4 vee B Power supply voltage input pin for the IF-PLL section (except for the charge pump circuit), the shift register and the oscil-
IF lator input buffer. When power is OFF, latched data of IF-PLL is lost.
7 5 PS Power saving mode control for the IF-PLL section. This pin must be set at "L" Power-ON. (Open is prohibited.)
IF PSip="H"; Normal mode PSr = "L" ; Power saving mode
8 6 Vpie - Power supply voltage input pin for the IF-PLL charge pump.
9 7 Do 0 Charge pump output for the IF-PLL section. Phase characteristics of the phase detector can be reversed by FC-bit.
10 8 Lo/t 0 Lock detect signal output(LD)/ phase comparator monitoring outut (fout). The output signal is selected by a LDS bitin a
our serial data. LDS bit="1" ; outputs fout signal LDS bit = "0" ; outputs LD signal
1 9 Dogr 0 Charge pump output for the RF-PLL section. Phase characteristics of the phase detector can be reversed by FC-bit.
12 10 Vpge - Power supply voltage input pin for the RF-PLL charge pump.
13 11 PS Power saving mode control for the RF-PLL section. This pin must be set at "L” Power-ON. (Open is prohibited.)
R PSgr ="H" ; Normal mode PSge =L ; Power saving mode
14 12 Veere - Power supply voltage input pin for the RF-PLL section (except for the charge pump circuit).
15 13 GNDRr - Ground for the RF-PLL section.
16 14 Xfinge | Prescaler complimentary input for the RF-PLL section. This pin should be grounded via a capacitor.
17 15 fingp | Prescaler input pin for the RF-PLL. Connction to an external VCO should be AC coupling.
Load enable signal input (with the schmitt trigger circuit.) When LE is set "H", data in the shift register is transferred to the
18 16 LE | X X . :
corresponding latch according to the control bit in a serial data.
Serial data input (with the schmitt trigger circuit.) A data is transferred to the corresponding latch (IF-ref counter, IF-prog.
19 17 Data | ! o !
counter, RF-ref. counter, RF-prog. counter) according to the control bit in a serial data.
20 18 Clock | Clock input for the 23-bit shift register (with the schmitt trigger circuit.) One bit data is shifted into the shift register on a

rising edge of the clock.

Note: For F78UL IF=Tx, RF=Rx

OSCIN Data
oscinOg 1 20 A Clock GND  Clock
GNDO 2 19 O Data
finrd 3 18 LE finie LE
Xfinr O 4 17 A finrF XfiniF finRF
GNDIFQ 5 16 [ Xfinrr GNDIF XfinrRr
Vccr 6 15 A GNDrRF VCeIF GNDRF
PSIFOQ 7 14 [ VccrF PSIF VCCRF
VpirC] 8 13 O PSrF VpIF @ |E| PSRF
Dor[ 9 12 O Vprr
LD/fout {10 11 [ DorF DoiF  Dorr
LD/fout VpRF
FPT-20P-M06 LCC-20P-M05

2 Fujitsu Microelectronics America, Inc.



Block Diagram: MB15F72UL, MB1SF73UL, MB15F74UL (BCC only), MB15SF78UL

VCCIF GNDIF VpiF
3) @ (6) ———
N Intermittent . . .
PSIF@ mode control 3 bit latch 7 bit latch 11 bit latch
®) (IF-PLL) — . . , — fpiF
TR Binary 7-bit Binary 11-bit | Phase Charg C)
g =S ] swallow counter; programmable | comp. Current 9) Dorr
I (F-PLL)  counter (IF-PLL) | | ™| (IF-PLL) (IF PLL) iSwitch [ (7)
]
v
ﬁn”:@/ Prescaler
n (IF-PLL) Lock Det.
_ F72 + F73 (IF-PLL)
XfiniF(4 (89, 16/17 N
@ F78UL 2bitlatch[} 14bitlatch [} 1 bitlatch LD
16/17, 32/33 H - -
: Binary 14-bit pro- C/P setting
F74UL T1: T2 grammable ref. counter
32/33, 64/65 : counter(IF-PLL)
T frIF|
Fast
oscin(®) {>c ’ lock
(19) Tuning
""""""""""""""""""""" o Selector
H Binary 14-bit LD
: inary 14-bit pro- ) £
H C/P setting MnF
T1: T2 grammable ref. 1
H counter (RF-PLL)) counter frrF _>® LD/
N fpIF (8) fout
2 bit latch ¥ 14 bit latch > 1 bitlateh | | fpRF
9 | LDee
finRF( (RF-PLL) Lock Det.
Xfinred F72,73,74 (RF-PLL)
(14) (6465,128/129) . | [ ( ({0 b b [ :
F78UL | | l T l 5
32/33,64/65 i :
[ TE Binary 7-bit |  Binary 11-bit .| Phase |§ of _|Charge : C)
Intermittent g Z ¢ 5| |swallow counter programmable | | comp. i pump %Lxlrti?]t : (191) Dorr
L mode control R (RF-PLL) i counter (RF-PLL) [~ ~|(RF-PLL)| & [ [(RF-PLL) :
PSRF(3 (RF-PLL) : fpRF
(11) > 3 bit latch > 7 bit latch 11 bit latch
CB Schmitt
LE(l o) circuit Latch selector
i _ 11
Data Sc(i:r}Z:TiI:t | ci C.
Schmitt N: N§ 23-bit shift register
CIOCk(18) circuit [ ] 1 2 :
| 2)(20) (12)q (13)—2(10)
GND VccrF GNDRF VpRF

O — TSSOP-20
()—BCC 20

Note: For F78UL IF=TX, RF=RX

Fujitsu Microelectronics America, Inc.
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Dual PLL Frequeney Synthesizers with On-Ghip Presealers

Block Diagram: MB15F76UL (BCC Only)

VCCrF GNDF VpiF
@——0) (®)
. | l l
Intermittent —_'\V 3-bit latch :V'\ 5-bit latch | 13-bit latch
_ f
PSIF (5)——»~ mo;ieI : : Binary 5-bit | Binary 13-bit [,*".] phase ch
contro LDS| SWir, FCir bl ar9€ | Current
(IF-PLL) | | swallow counter | programmable comp. pump fon [t 7o
| | (IF-PLL) | counter(F-PLL) (IF-PLL) (F-pLl) | Swite
Prescaler | | | 4
(IF-PLL) ]
4/5,8/9 Lock
: —I)| 2bitlach [P t4-bitlatch P 1-bit latch pet
finie (1)——»] . — - - - (IF-PLL)
1 1/4divider
Xfinie (2)—— : Binary 14-bit pro- cp LD
T T2 grammable ref. setting
| counter(IF-PLL) current
OSCin (19} 0 DC frie Fast
as
lock [T
tuning
AND
. Selector
LT LD
; ‘ H frie
: Binary 14-bit pro-|  C/P frae (8) LD/fout
: ™ | T2 grammable ref. [V setting : for
finRF(15) ; 1/adivider | counter(RF-PLL) current fprr
Xinre (1411 7 —) 2-bitlatch [ 14-bit latch 1-bit latch Lock
| Det.
| Prescaler [ free (RF-PLL)
¢ | (RF-PLL) N Dy w e --
: 64/65, | | ! h i
E 128129 I I Binary 5-bit | Binary 13-bit Ph F
i | | - | - —»| Phase | Fast Charge :
; . LDS|SWrr | FCre [  |swallow counter | programmable comp. | jock |- pum% Current|lL_ 6 bonr
i [|Intermittent [ [ (RF-PLL) | counter®F-pLL) [* | ") |wning | ||me—rLLyf SN Jf:
PSrr(11)-4»  mode T P :
: control N 3-bit latch j‘> 5-bitlatch |  13-bit latch :
i |_(RF-PLL) E
LE (16)—»-| Sc‘:hm‘itt —| Latch selector |
circuit
Data (17)— Sc.:hm.itt c : c :
cireut N|N|  23-bit shift
Clock(18)—] Schmitt 11 2] register
circuit !
(20) (12) (13) (10)
GND VecRF  GNDrr Vprr

4 Fujitsu Microelectronics America, Inc.



Absolute Maximum Ratings

Parameter Symbol Rating Unit Remark
Voo -05t0+4.0 Vv
Power supply voltage
Vp Vgoto+4.0 V
Input voltage Vi —05t0 Ve +0.5 V
Vo GND to Vg Vv LD/fout
Output voltage
Vo GND to Vp Vv Do
Storage temperature Tste -551t0+125 °C

Note:  Permanent device damage may occur if the above Absolute Maximum Ratings are exceeded. Functional operation should be restricted to the conditions as detailed in the oper-
ational sections of this data sheet. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Value
Parameter Symbol . Unit Remark
Min. Typ. Max.

Voo 2.4 2.7 36 V Voerr = Veoorr
Power supply voltage

Vp Vee 2.7 3.6
Input voltage V| GND - Vee V
Operating temperature Ta -40 - +85 °C

Handling Precautions

1. Vecrr, Vere Vocrr and Vepr must supply equal voltage.
Evenif either RF-PLL or IF-PLL is not used, power must be supplied to both Verp, VprE: Veelr and Vpir to keep them equal. It is
recommended that the non-use PLL is controlled by power saving function.

2. 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.

Warning: The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All of
the devices electrical characteristics are warranted when the device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. 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.

Fujitsu Microelectronics America, Inc. 5



Dual PLL Frequency Synthesizers with On-Ghip Presealers

Electrical Characteristics
Device Specifications

Parameter

Power supply current

Power-saving current

Operating frequency

Symbol

locir, 1!
locRr Re!
lpsiF"2
IpsRF
fin||:*3
finRF
0SCin"3

General Specifications

Parameter

fing, pLL1
Input sensitivity

fingr, pLL2

0SCpy
Input voltage Data, Clock,

putvoltag LE, PS

Data, Clock,

LE, PS
Input current

0SCiy

LD/four
Output voltage

Do
High impedance cutoff D

0

current

LD/fout
Output current

Do™8

InoL/Ipon
Charge pump current vs Vpg
characteristics

vs Ta

Note: See footnotes on the following page.

6 Fujitsu Microelectronics America, Inc.

MB15F72UL

1.0mA
1.5mA

50 - 350 MHz
0.1-13GHz

Symbol

Pfing, pLL1

Pfingr, pLL2

Vose
Viy
Vi
Iy
I
I
I
Vo
Vo
VpoH
Vool

loFr

lon™

IooH™

IooL

Ipomr ™
Ioovp®

Ipora”7

MB15F73UL

12 mA
2.0mA

50 - 600 MHz
0.2 -2.25 GHz

Condition

50Q load system

(Refer to measurement circuit)

50€2 load system

(Refer to measurement circuit)

Voo =27V, lgy=—1 mA
Veo=27V, g =1mA
Veg=2.7V, lpy=—0.5mA
Vee=2.7V, lop =0.5mA

Voo =3.0V

Vorr = .5V to Vee-0.5V

Veg=2.7V
Veg=2.7V

Vog=27,
Voo = Veel2,
Ta=+25°C

Veo=3.0V,
VpoL=Veo/2,
Ta=+25°C

Vpo = Vo2

CS bit="H"
CSbit="L"
CS bit="H"
CSbit="1"

0.5V <Vpg <V — 0.5V

—40°C < Ta< +85°C,
Vo = Vee/2

Vec=2.4103.6V,Ta = —40 to +85°C

MB15F74UL MB15F76UL MB15F78UL
2.5mA 2.0mA 1.7mA
6.5 mA 7.0mA 2.8 mA
0.1pA
0.1uA
0.1-2GHz 0.1-15GHz 0.1-12GHz
2-4GHz 2-6GHz 0.4-2.6GHz
3-40 MHz
Value
= Unit
Min. Typ. Max.
-15 - +2 dBm
-15 - +2 dBm
0.5 - Vee Vp-p
Veex 0.7 -
cc v
- - Voo x 0.3
-1.0 - +1.0 A
-1.0 - +1.0 .
0 - +100 A
-100 - 0 "
Ve —0.4 -
cC v
- - 0.4
Vp-0.4 -
P v
- - 0.4
- - 25 nA
-1.0 - - mA
- - 1.0 mA
8.2 -6.0 41 mA
2.2 -15 -0.8 mA
41 6.0 8.2 mA
0.8 15 22 mA
- 3 - %
- 10 - %
- 5 - %



MB1aKXUL aeries

Electrical Characteristics

*1 Conditions; fosc=12.8MHz, Ta = 25°C, SW="L" in locking state.

2 Voolr=Vpir=Vocrr=Vprr=2.7V, fosc=12.8MHz, T, = 25°C, in power saving mode.

*3 AC coupling. 1000pF capacitor is connected under the condition of min. operating frequency.

*4  The symbol "-"(minus) means direction of current flow.

5 Voe=Vp=2.7V, T=25°C (Iligl - 1l ) / [( igl + 11,1 )/2] x 100(%)

6 Viee=Vp=2.7V, T5=25°C [( gl =l ) /2 1/ [ sl + 1l )/2 x 100(%) (Applied to each Ipor, Ipn)

*7 VBC:VD:ZJV! [(”‘DO(HBC)' - ||DO(-4UC)”) /2] / [(l\Do(%@l + ||D0(»4[)C)|) /2] X 100(%) (Applled to each IDOL, IDOH)
*8 When Charge pump current is measured, set LDS="0", T1="0" and T2="1".

*9 PS|F=PSRF=GND (V||_=GND and V=V for Clock, Data, LE)

IpoL

IooH I2

11

0.5 Vp/2 Vp-0.5 Vp

Charge Pump Output Voltage

Fujitsu Microelectronics America, Inc. 7



Test Circuit (For Measuring Input Sensitivity fijn/OSCyn)

fout
O Oscilloscope

VpIF Vecir

0.1 uF 0.1 uF

I I H l:L 1000 pF

1000 pF 1000 P.G
pF

P6 O i T w00

LD/fout DoiIF VpIF PSIF VcciF GNDIF XfiniIF finF - GND OSCIN

S0 CaOmOmOmOmOmOamOmOn0)
® 0 © 6 @ @ @ 0O @9

© (o (1) (2) (13 (14 (15 (16 (17) (18)

AD—12—139—(19—15—19—1D0—18—(19—2)

1000 pF DorrF VprrF PSRF VccrF GNDRF Xfinrr finRF LE ~ Data Clock

|
po , S Sy By
vJv 1000 pF| Controller (divide
50 Q VpRF VCCRF ratio setting)
I0.1 uF == 0.1 uF

it

Note: O — TSSOP-20
()— BCC 20

8 Fujitsu Microelectronics America, Inc.



Typical Electrical Characteristics: MB1SF72UL

Input Sensivity of fiy RF Versus Input Frequency

800

10
| | | | | |
| | | | | |
" | ﬁ;a
] SPEC Y. 7/
_ 10 —
: L
o 4 K
5 a0 x %-‘
‘ﬁ_g é\ﬁ\‘\ /;(A 2(/ ——=Vcc=24V[]
-30 b;’ <3 ——Vcc=27V [
s —&—Vce=3.0V
40 —»—Vcc=3.6VHI
— SPEC L
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
fin [MHz]
Input Sensivity of fiy IF Versus Input Frequency
10
. 111
4]
SPEC JIiK!
-10
5 /17
5 Sk
£
o —— Voo =24 V]|
—30 ~ —O—Voc =27V
——Vcc=3.0V||
—40 —Vcc=3.6V[]|
— SPEC N
-50 :
0 100 200 300 400 500 600 700
fin [MHz]

Input Sensivity of OSCyy Versus Input Frequency

Posc [dB]

1 SPEC /
£ /
/ /ﬁ’/ /e
AL AT
IAIA T
3
——Vcec=2.4V[ |
—{—Vcc =27V
——Vce =3.0 V|
% —>—\Vcc=3.6V| -

—— SPEC -
[T T T TT]

0 50 100 150 200 250 300

OSCin [MHz]
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Dual PLL Frequency Synthesizers with On-Ghip Presealers

Typical Electrical Characteristics: MB1SF72UL

Input Impedance finpr input impedance

4:8252Q -58.291 Q 2.1 pF
1.300.140 000 MHz

1:33228Q
-811.72Q
100 MHz

2:21.805Q
~182.83 Q
500 MHz

3:96133Q
-83.98 Q
1GHz

fillRF Pin

START 100.000 000 MHz STOP 1 500.000 000 MHz

fingg input impedance

4:21.344Q -181.55 Q 1.7532 pF
500.000 000 MHz

1:939.62Q
-1.135Q
50 MHz

2:33203Q
-802.69 Q
100 MHz

3:45.953Q
-303.47 Q
300 MHz

fillIF Pin

START 50.000 000 MHz STOP 500.000 000 MHz

OSC)y input impedance

4:25125Q -686.59 Q 2.318 pF
100.000 000 MHz

1:10.781 kQ
-13.358 kQ
3 MHz

3:11925Q
-1.7281 kQ
40 MHz

OSCIN Pin

START 3.000 000 MHz STOP 100.000 000 MHz

10 Fujitsu Microelectronics America, Inc.



Reference Information: MB15F72UL

Test Circuit fvco = 903MHz Vcc=Vp =3.0V
Kv = 60MHz/V Ta = +25°C
S.G OSCIN fr = 200kHz CP: 6mA mode
fosc = 10MHz
, LPF
fin Do LPF
2800
560
Spectrum VeO 8200pF 2200pF
Analyzer J; J; 0.082uF

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 = -89.1 dBc

_spectrun 18 d&/ REF @ dBn -89.163 dB
Y 138,25 kHZ]

ExR : : T

Rwg

pos |

Hid

WBH - IEE Hz SHP  3.A36 sec
LD 676.8 MHz SPAN 1 MHz

ATH_ & dB REBH 388 Hz
CENTER 8@% MHz

RF PLL Lock Up Time = 522s
890 MHz — 916 MHz, within £ 1kHz)

RF Tronsient 1 kHz/ REF 916 NHz 916.881 MHz
: : 522 usec|
ExR H
Avg
Hid
o

ATH BdE TARG_916IMHZ S@% of 91ah-917MHz REF B Hz
START @ sec FSPRN 2 MHz LD 914 MHz SPAN 2 msec

DONE

STOR _DEW
[DISK]

CANCEL

DONE

CANCEL

RF PLL Phase Noise
—83 dBc/Hz

-83.621 dBc

Phuse Hoise

2@ dB/ REF @ dBc

412.595 Hz|
B T SELECT
: : LETTER
SPACE
EACK
SPACE
o : P o o ERASE
ATM @ dB NATH 18 dB NEBH 1 Hz SHP 7372 sec TITLE
START 188 Hz L0 876.9 NHz STOP 18 MHz
) SWE EARAN vaL
D 412.595 Hz -83.631 dBe DONE
1 1 kHz -B3.21 dBc
2 10 kHz ~ -77.947 dBe
3 100 kHz ~ -119.75 dBe
4 1 MH=z —140.67 dBc
STOR DEW
[DISK]
CANCEL
RF PLL Lock Up Time = 667Ls
(916 MHz — 890 MHz, within + 1kHz)
RF Tronsient 1 kHz/ REF 89@ MHz £89.993 MHz
: : S77.5 usec)
SELECT
Exf LETTER
Ava SPACE
BACI
SPHCE
Hid
ERASE
TITLE
N
DOME
STOR DEV
[DISK]
AT | - TARG éBZNHZ S@ of éSBH—EElﬂHZ REF @ Hz CAMCEL
STHRT B sec FSPAN 2 MHz LD 888 MHz SPAN Z msec

Fujitsu Microelectronics America, Inc.
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Typical Electrical Characteristics: MB15F73UL

Input Sensivity of RF fyy Versus Input Frequency

10

Pfin [dBm]

NN

SPEC

e N
\
2

——Veec =24V
—{+Vcc=27VY
——Vcc=3.0V
—>Vcc=36V
—— SPEC M

[

400

800

1200

1600

Input Sensivity of IF fyn Versus Input Frequency

2000
fin [MHz]
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SPEC
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—— SPEC

100 200
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400

500

Input Sensivity of OSCyy Versus Input Frequency
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Typical Electrical Characteristics: MB1SF73UL

Input Impedance

RF fin Input Impedance

4:9.8589Q -12.918 Q 5.4757 pF
| 2250.000 000 MHz
\

1:1108 Q
—450.61 2
200 MHz

2:10215Q
-85.023 Q
1GHz

3:8248 Q
-46.791 Q
1.5 GHz

RF fin Pin

START 200.000 000 MHz STOP 2 250.000 000 MHz

IF fin Input Impedance

4:17.586 Q -152.84 Q 1.7356 pF
| 600.000 000 MHz
\

1:94256 Q
—1.0998 kQ
50 MHz

2:10227Q
-453.08 Q
200 MHz

3:30813Q
-231.69 Q
400 MHz

IF fin Pin

START 50.000 000 MHz STOP 600.000 000 MHz

4:25.625Q —708.63 Q 2.246 pF
| 100.000 000 MHz
\

1:12.925 kQ
—-13.855 kQ
3 MHz

2: 45387 Q
-3.5288 kQ
20 MHz

3:11238Q
—-1.7836 kQ
40 MHz

0SCpy Pin

START 3.000 000 MHz STOP 100.000 000 MHz

Fujitsu Microelectronics America, Inc. 13



Reference Information: MB15F73UL

fvco=2108MHz Vcc=Vp=3.0V
Kv=74 MHzN Ta=+25°C

Test Circuit fr = 50 kHz CP : 6 mA mode
fosc =10 MHz
S.G. OSCIN LPF
Do LPF
fin
51AOO Q

Spectrum

? v
- VCO J_ 1100 kQ J_
Analyzer 0.018 uF % 4700 pF

O.18uFI

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

RF, PLL Reference Leakage RF, PLL Phase Noise
@ 50 kHz offset = -81.1 dBc -70.0 dBc/Hz

| Spectrum 18 dB/ REF @ dBn _81.119 g8 Fhase Moise 28 dB/ REF @ dBc -70.BE5 _dBc
iy i I : : 437,862 H
SELECT : SELECT
ExR LETTER ExR LETTER
Avg SPACE Ava SPACE
BACK
Fos SPACE SPACE
Hid HEE oo
ERRSE ERASE
ATH_@ 9B NATH 18 dB NEH L Hz SHP__7.37Z sec TITLE
START 188 Hz Lo 2.8819 GHz STOR" 18 HHz
ji§ SWP PARAMN AL
DOME
] 437.882 Hz -70.065 dBe DOHE
1 1 kHz —66.976 dBc
2 10 kHz —87.736 dBc
3 100 kHz -118 dBe
STOR_DEY 4 1 HHz -136.82 dBc
[DISK] STOR_DEV
[DI3K]
Aty
ATH_ @ dB RBH 30 Hz VB 38 Hz SUF_ 6.452 sec ERNCEL
CENTER  2.188 GHz Lo 2.8819 GHz SPAN 208 KHz CANCEL

RF PLL Lock Up Time = 1.6msec RF PLL Lock Up Time = 1.6msec
(2077.6 MHz — 2137.6 MHz, within + 1kHz) (2137.6 MHz — 2077.6 MHz, within * 1kHz)

RF Transient 1 kHz/ REF 2.1376 GHz 2.137601 GHz RP transient 1 kz/ REF 2.8776 GHz - _ 2.077599 GHz
- - ; ; ;  1.6225 msed
: ; res meed o SELECT
» ; ; ; ;
ExR H LETTER LETTER
Ava
fiva sPACE SPACE
BAc
Ac SPACE
SPACE Hid
Hid
e
TITLE
A A L
L1I8 Y oy
DOME
DONE
STOR DEW TR BRY
to15K] [DI5K]
TH AdE RS L LI S oF 2, TS e FEF B Tz CANCEL THe29E THRG Z-;?,Z;ﬁﬁgzw' 55“'ﬂﬁozéﬂgggg-gffﬂ“"l' spAncC 2N ERNEEL
THRT & sec FSPAN 2 MHz L0 2.138% Ghe SPAN 5 msec see = . = meec
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Typical Electrical Characteristics: MB15SF74UL

Input Sensivity of fiy RF Versus Input Frequency

’ [ [ ] 5
I I I T
0 - 3
SPEC J ——Vee=24V|
0 ra ——Vee=27V]
T ——\Vcc=3.0V
2]
= —8—Vce=36VY
c -
& N A — SPEC
— Fetagbed T
-0
-0
-5
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
fin[VHZ
Input Sensivity of fiy IF Versus Input Frequency
" T,
0
— Vec=24V
SPEC i
_ -10 —=—Vec=27V
é ;/ —— Vce=3.0V
s 201 / —8— Vee=36V
& K %7 — SPEC
-30 N -
s S
-40
-50
0 500 1000 1500 2000 2500 3000 3500
]
Input Sensivity of OSCyy versus Input Frequency
10
| SPEC
oH
-10 B —=— Vee=2.4V!
7 —— Vee=2.7V|
20 —2— Vee=3.0V]
L1
=1 izl —%— Vee=3.6V
u A
-30 Tt g —— SPEC
Y &
4
-40 4
i
sol L1
0 50 100 150 200 250 300
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Dual PLL Frequency Synthesizers with On-Ghip Prescalers

Typical Electrical Characteristics: MB15F74UL

Input Impedance

act Factory

16 Fujitsu Microelectronics America, Inc



Reference Information: MB15F74UL

fvco = 2500MHz

fr = 100kHz
Vce =2.8V
Cp=6mA

LPF

Test Circuit
S.G OSCIN
fin Do
Spectrum
Analyzer

VCO

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

RF PLL Reference Leakage
@ 100 kHz offset =-60.1 dBc

ATTEN 1BdB  UAUG LE aMKR -6@. 16dE
EL @dEm 10d B~ 160 . Ak Hz

KR

1AE |8 kHiz
g G016 4B

et

e,

T '

o]

CEMTER Z2.5008808GH=
¥REW 1. BkH=

UBMW 1. 8kH=

SPAN 588 . BkHz
SWP 1. 3Bsac

RF PLL Phase Noise
(@ max within loop band =-71.1 dBc/Hz

ATTEM LBdE  VAUG 16 aMKR —71. 18dE-Hz
RL BdBm 18d Br 1. BBkHz

AMKR

1. 66 kH
g —71]18 dB-H3

3
=3

Ay

I N ,MJMJJML

CEMTER Z.S5BBBABABGH=

#¥REW ZAHzZ

VEW 3AH=z

SPAMN 18. BBk H=z
SWP 1.9Zsec

Fujitsu Microelectronics America, Inc.
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Dual PLL Frequency Synthesizers with On-Ghip Presealers

Typical Electrical Characteristics: MB15SF76UL

Input Sensivity of fiy RF Versus Input Frequency

10
L [ ]
[ [ [ [ [
0
SPEC ——\Vec=2.4V
10 —s—Vcc=2.7V
£ —— Vee=3.0V
3
E .20 —B—Vce=3.6V
T . — SPEC
.30 _\gh
-40
-50
0 1000 2000 3000 4000 5000 6000 7000
fin[MHz]
Input Sensivity of fiy IF Versus Input Frequency
10
| | | = e e
I I I T—a
°T SPEC ——Vce=2.4V
—=—Vcec=2.7V
-10
. JJVJ —+—Vcc=3.0V
é 20 = —B—Vce=3.6V
£ —— SPEC
- o
B\ o ==
et e
-50
0 500 1000 1500 2000 2500 3000 3500 4000
fin[MHz]
Input Sensivity of OSCyy Versus Input Frequency
10
1 SPEC
o U
-0 s —— Voe=2.4V
7= —— Vee=2.7V
-20 e —=— Vce= 3.0V
% —x— Vce=3.6V
-~ —— SPEC
100 150 200 250 300
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MBToERKUL eries

Typical Electrical Characteristics: MB1SF76UL

Input Impedance

Contact Factory

Fujitsu Microelectronics America, Inc. 19



Reference Information: MB15F76UL

Test Circuit fvco = 4750MHz
fr=1MHz
S.G OSCIN - Voc = Vp = 2.8V
LPE Cp = 1.5mA mode
fin Do
Spectrum
Analyzer - veo

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

RF PLL Reference Leakage RF PLL Phase Noise
@ 1 MHz offset =-76.3 dBc (@ max within loop band = -72.17 dBc/Hz
ATTEN 1@dB UAUG 16 aMKRE —-7E6. 34dB ATTEM 1GBdE VAUG 1B aMKR =72 . 17dBsH=z
RL BdBm l@d B~ 1. BEEMH=z FEL BdBm 1Ad B~ 1. BABkH=z
aliK XIS
1,608 Mz 1. 60 ks

-7E{324 dE

me

072117 d4EB-H3
s

— |
N B—————

AR P S LA

MMWW L u.‘ "

CEMTER 4. TSEEAAGHz SPAN 5. 8@@MHz CEMTER 4. 7SEEAAEABGHZ SPAM 168. B8k Hz
EEW ZF@kH= VEW 26k H= ¥SWP 2 Afzec ¥FEW 38Hz UEW 3AH=z SWP 1. .92=zac
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Typical Electrical Characteristics: MB1SF78UL

Input Sensivity of RX fiy Versus Input Frequency

" l l l
[ [ [
_ 0
&
o SPEC
< _10 Vdf
£ - X [
o E Q
i}
£ 3 20
2 c A
2§ I
é -8 ——Vcc=24V
‘g_ —+Vcc=27V
£ _40 ——Vcc=3.0V
—Vcc=36V
— SPEC
-50 T T
0 400 800 1200 1600 2000 2400 2800 3200 3600 4000
fin [MHz]
Input Sensivity of TX fyy Versus Input Frequency
10
l l l l
| | | |
0
SPEC
-10
€
%
o 0§
S
[ I
_30 4\;:5:2 ——Voc=2.4V]|_|
——-Vcc=27V| |
——Vec=3.0V
—40 —*—Vcc=36V[|
—SPEC [
-50 !
0 200 400 600 1000 1200 1400
fin [MHz]

Input Sensivity of OSCyy Versus Input Frequency

Input Sensitivity Pogcy (dBm)

Posc [dB]

——T —— —C
[| SPEC 7)_ 7)_
i /{
/ /
]| e
P g
A
e aaa
4P ——Vcc=24V[|
] —+—Vcc=27V[
——Vcc=3.0VH
—Vcc=36V[{
—— SPEC L]
[TTTTTT]
50 100 150 200 250 300
OSCin [MHz]
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Dual PLL Frequency Synthesizers with On-Ghip Presealers

Typical Electrical Characteristics: MB1SF78UL

Input Impedance

4:12.588 Q -3.4751 Q 17.615 pF
| 2 600.000 000 MHz
\

1:4375 Q
-235.95Q
400 MHz

2:1282 Q

-88.188 Q
1GHz

RX fin Pin

START 400.000 000 MHz STOP 2 600.000 000 MHz

4:9.6016 Q -68.832 Q 1.9269 pF
| 1200.000 000 MHz
\

1:817.09Q
-8315 Q
100 MHz

2:30.898 Q
-233.42Q
400 MHz

3:13.227Q
-112.79 Q
800 MHz

TX fin Pin

START 100.000 000 MHz STOP 1 200.000 000 MHz

:28.844 Q -691.13Q 2.3028 pF
100.000 000 MHz

1:12.953 kQ
—13.003 kQ
3 MHz

2: 478.13Q
—-3.4268 kQ
20 MHz

0SCjy Pin

START 3.000 000 MHz STOP 100.000 000 MHz
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Reference Information: MB15F78UL

1800pF

Test Circuit
S.G OSCIN
LPF
fin Do
Spectrum
Analyzer - vco

fvco=1762MHz  Vcc = 3.0V
Kv = 28MHz/V Ta =+25°C
fr = 200kHz CP: 6mA mode
fosc = 10MHz
LPF
12kQ

W
l 2400Q l

510pF
I I 0.018uP

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

RX PLL Reference Leakage
@, 200 kHz offset =-80.1 dBc

-56@.1 db
260 kHz)

JIpectrum 1@ dB/ REF @ dBm

SHP_ 435 msec
SPAN 1 MHz

REBH 3 Kz 3 kHz

ATH_ @ db VB
CENTER 1.762 GHz LD 1.7359 GHz

RXPLL Lock Up Time =470 ps

(1733.000 MHz — 1803.000 MHz, within £ 1kHz)

RF Trounsient 1 kHz/ REF 1.887 GHz 1.587881 GHz

478 usecd]
ExR :
Avg
Hid
Ml
ATH BdE TARG 1.G87GHZ 5@ of 1.B@06-1,6066H REF @ Hz
TART B sec FSPAN 2 MHz L0 1,885 GHz SPAN 2 msec

DONE

CANCEL

SELECT
LETTER

SPACE

DONE

STOR DEV
[DISK]

CRMCEL

RX PLL Phase Noise
-82.6 dBc/Hz

28 dB/ REF B dBc 52,6958 dBc

(Phuse Moise
}

SELECT
LETTER
SPACE
BACK
SPACE
et Bredeed : : ; ; ERRSE
P P P : : ERASE
ATH @ dB NATH 18 dB MEL 1 Hz SHP_ 7.372 sec
START 188 H L0 1.738 GHz 370P° 18 HHz
W SWE PARAN VAL
il 1.304737 kHz -82.698 dBeo DONE
1 1 kHz -g1.221 dBe
z 10 kHz -76.596 dBc
3 100 kHz ~115.44 dBo
4 1 MHz -140.49 dBc
STOR DEV
[DISK]
CANCEL

RX PLL Lock Up Time = 505 ps

(1803.000 MHz — 1733.000 MHz, within £ 1kHz)

RF Tronsient

1.743889 GHz

1 kHz/ REF 1.744 GHz

S85.5 useq

DONE

STOR DEV
[DISK]

CANCEL

TH @dE
TART @ sec

ARG 1.744GHz SE% of 1.743G-1.745GHz
LD 1.742 GHz

REF @ Hz
FSPAN 2 MHz SPAN Z msec
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Functional Descriptions

The VCO output frequency can be calculated using the following

equation:

fVCO: [(MXN) +A]Xfosc+R(A<N)

fyco  Output frequency of external voltage controlled ocillator (VCO)

M Preset divide ratio of dual modulus prescaler

N Preset divide ratio of binary 11-bit programmable counter

(3 102,047)

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)

For MB15F76UL Only
The divide ratio can be calculated using the equation:

fyco =[(PxN) +A]x4xfosc =R

fyco: Output frequency of external voltage controlled oscillator (VCO)

Table 1. Control Bits
Control bit
CN1 CN2
L L
H L
L H
H H

Shift Register Configuration

Programmable Reference Counter

P: Preset divide ratio of dual modulus prescaler (4 or 8 for [F-PLL,

16 or 32 for RF-PLL)

N:  Preset divide ratio of binary 13-bit programmable counter (3 to
8,191)

A: Preset divide ratio of binary 5-bit swallow counter (0 <A <31,
condition; A<N)

Fosc: Reference oscillation frequency
R:  Preset divide ratio of binary 14-bit programmable reference
counter (3 to 16,383)

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 binary serial data is entered through the Data pin when the LE
pinis held low. One bit of data is shifted 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:

Destination of serial data

Programmable reference counter for IF-PLL or TX

Programmable reference counter for RF-PLL or RX

Programmable counter and swallow counter for IF-PLL or TX

Programmable counter and swallow counter for RF-PLL or RX

LSB Data Flow ——» MSB

1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22| 23
c| cC T R | R R|R|R|RJ|RJ|R/|R R|R|R|C|X|X]| X |X
N N 2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 | S
1 2

CNT1,2 Control bits [Table 1]

R1toR14 Divide ratio setting bits for the programmable reference counter (3 to 16,383) [Table 2]

T2 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.

24 Fuijitsu Microelectronics America, Inc.



Functional Descriptions
Shift Register Configuration

Programmable Counter

MSB

LSB Data Flow — —sp
1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 | 19 20 | 21 22 | 23
C C S F A A A A A N N N N N N N N N
N | N w C 1 2 3 4 5 6 7 1 2 3 4 5 6 7 8 9 10 | 11
1 2
CNT1,2 Control bits [Table 1]
N1 to N14 Divide ratio setting bits for the programmable counter [Table 4, 4A]
Alto A7 Divide ratio setting bits for the swallow counter [Table 5, 5A]
MB15F72UL, MB15F73UL: [Table 6]
SWirRe 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)
MB15F74UL:
SWir/Re Divide ratio setting bit for the prescaler
(32/33 or 64/65 for the IF-PLL, 64/65 or 128/129 for the RF-PLL)
MB15F76UL:
SWir/Re Divide ratio setting bit for the prescaler
(4/5 or 8/9+1/4 for the IF-PLL, 16/17 or 32/33+1/4 for the RF-PLL)
MB15F78UL:
SWry/rx Divide ratio setting bit for the prescaler
(16/17 or 32/33 for the TX-PLL, 32/33 or 64/65 for the RX-PLL)
FC Phase control bit for the phase detector (FCi¢/rx, FCiprx) [Table 7]
LDS LD/foy signal select bit [Table 8]
Note: Input Data with MSB first.
Table 2. Binary 14-Bit Programmable Reference Counter Data Setting
Dr:’i'i‘;e R R R R R R R R R R R R R
(R) 14 13 12 11 10 9 8 7 6 5 4 3 2
3 0 0 0 0 0 0 0 0 0 0 0 0 1
4 0 0 0 0 0 0 0 0 0 0 0 1 0
16383 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

T

I — I -,

; LD/fgyr Pin State
L QOutputs friepLL
L Outputs frre/pLL2
H Outputs pie/pLLy
H Outputs fprespLL2

Fujitsu Microelectronics America, Inc.
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Functional Descriptions

Table 4. Binary 11-Bit Programmable Counter Data Setting

%‘;’:’: N N N N N N N N N N N
110 9 8 7 6 5 4 3 2 1

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

Note: Divide ratio less than 3 is prohibited.

Table 4a. Binary 13-Bit Programmable Counter Data Setting (MB15SF76UL only)

Divide

Ratio N N N N N N N N N N N
13 12 11 10 9 8 7 6 5 4 3

(N)
3 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 1
8191 1 1 1 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

':";’::': A A A A A A A
7 6 5 4 3 2 1

(N)
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 5a. Binary 5-Bit Swallow Counter Data Setting (MB15SF76UL only)

Wi A
5 4 3 2 1

(N)

0 0 0 0 0 0

1 0 0 0 0 1

31 1 1 1 1 1

Note: Divide ratio (A) range = 0 to 31
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Table 6. MB15F72UL Prescaler Data Setting

Prescaler Ly _mo

Divide Ratio SHERD Sl
IF-PLL 8/9 16/17
RF-PLL 64/65 128/129

MB15F73UL Prescaler Data Setting

Prescaler s _any

Divide Ratio e R
|F-PLL 8/9 16/17
RF-PLL 64/65 128/129

MB15F74UL Prescaler Data Setting

Prescaler

Divide Ratio o Lo
IF-PLL 3133 64/65
RF-PLL 6465 128/129

MB15F76UL Prescaler Data Setting

Prescaler

Divide Ratio s ST
IF-PLL 45 8/9
RF-PLL 16/17 32/33

MB15F78UL Prescaler Data Setting

Prescaler 51 _ann

Divide Ratio DL SW="0
TX-PLL 16/17 32/33
RX-PLL 32/33 64/65

Fujitsu Microelectronics America, Inc.

27



Dual PLL Frequency Synthesizers with On-Ghip Presealers

Functional Descriptions

Table 7. Phase Comparator Phase Switching Data Setting

FCirpLL1,RFPLL2 =H  FCippLL1 RFPLL2 = L
Dojr/pLL1, RF/PLL2
fr>fp H L
fr="fp 7 7
VCO output
fr<fp L H frequency
VCO polarity (1) 2)
Notes:  Z = High-impedance
FC bit should be set depending upon VCO and LPF polarity
Table 8. LD/fgyT Output Select Data Setting VCOouputvoliage  ——-
LDS LD/foyr Output Signal
H four signals
L LD signals

Table 9. Charge Pump Current Setting

cs Current Value
H +6.0mA
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.) In this mode, the phase detector output, Do, becomes high impedance and 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 a VCO 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

H
L

Status

Normal mode
Power-saving mode

Table 11. Power-Save Internal Shutdown Logic

PSF

L

H
L
H

PSgr

L

L
H
H

Power-ON Timing

IF (TX)-PLL counters

RF (RX)-PLL counters

OFF OFF

ON OFF

OFF ON

ON ON

OFF ON
Vce .
itv=1 uS
Clock
Data
LE
_>E ——
PS .| trs 2100 NS
----- ) ‘ @ |(3) :

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

0SC input buffer
OFF
ON
ON
ON

Fujitsu Microelectronics America, Inc.
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Dual PLL Frequency Synthesizers with On-Ghip Presealers

Serial Data Input Timing

Ist data

Y

I

Control bit

>l
|

Invalid data

2nd data

.

Data >< MSB X >< X
Clock AL\ A\ F\ 7\ 71_\_
Ttr t2 ts
o [N\
LE 45 7 K
* ts > te=
Table 12. Timing Parameters
Parameter Min. Typ. Max. Unit Parameter Min. Typ. Max. Unit
t1 20 - - ns t5 100 - ns
t2 20 - - ns 16 20 - ns
13 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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MB1aKXUL aeries

Phase Detector Output Waveform

frp/RE, TX/RX

‘
|
|
! -
| |
fprr/RE, TX/RX ‘ !
! I
' i
! |

LD

(FC bit = High)
Dorg/RE, TX/RX 7 - - ﬂ_ ,,,,,, | ,,,,, oo | ,,,,,,,,, l ,,,,,,,, [ -
R | | |

(FC bit = Low)

Doig/rr, TX/RX 7 - - N | ,,,,, _m_ ,,,,,,,, | ,,,,,,,,, l ,,,,,,,, l .
| 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 tyor less and continues to be so for three cycles or more.
tywy and ty depend on OSCyy input frequency.
twy > 2/fosc (s) (€. g. twy > 156.3ns, fosc = 12.8MHz)
twy < 4/fosc () (e. g. tw < 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 «=——e——— VCO LPF
from controller == 1000 pF 2.7V 27V
=> 0
=0 1000 pF
0.1 uF 0.1uF
=>0——— 7-77'|- " ; ;
=0
=> O D,
Clock Data LE  finrx,RF XfinrRX, RF GNDRX, RF VcCRx, RF PSRX, RF VPRX, RF  DORX, RF
| | | | | | | | | |
20 19 18 17 16 15 14 13 12 11
(18) (17) (16) (15) (14) (13) (12) (11) (10) (9)
(19) (20) (1) 2 (3) 4) (5) (6) (7) (8)
1 2 3 4 5 6 7 8 9 10
T T I B T T T T T T
OSCN  GND  finTx.IF XfinTx,IF GND7X, IF VCCTX, IF PSTX,IF  VpTx,IF DoTx,IF  LD/fout
L =>Lock Det.
J_ J_ 27V 27V
1000 pF _|_ 1000 pF —= ; 1000 pF
0.1 uF 0.1 uF
TCXO 7 .
OUTPUT ~—@——] VCO LPF

Clock, Data, LE: Schmitt trigger circuit is provided (insert a pull-down or pull-up resistor to prevent oscillation when open-circuited in the input).

Note: O TSSOP-20
() BCC-20
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Usage Precautions

Veerp/rx must equal Veergrx. Even if either the RF/RX or IF/TX is not used, power must be supplied to both Veerp/rx and Veerg/Tx 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
MB15F7xULPFT 20 pin, Plastic TSSOP (FPT-20P-M06)
MB15F7xULPVA 20 pin, Plastic BCC (LCC-20P-M05)
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L] L]
Package Dimensions
Note: 20-pin, Plastic SSOP (FPT-20P-M06) * These dimensions do not include resin protrusion.
* 6.50+0.10(.256£.004) 0.17:0.05
(.007+.002)
H H H H H H H H H e
*4.40£0.10 6.400.20
INDEX (-173+.004) (.252+.008)
A1 | Details of "A" part }
N |
' i 1.05+0.05 b |
H H H H H H H L H L y ﬁ P (0412.002) (Mounting height) |
L] P |
LEAD No.(1) ‘ ‘ vl !
A | ‘
0.65(.026) 0.24+0.08 \ [
(:009+.003) -1 0-13(.005) @ | |
| |
| .

[ N\ | 0.075%(.003°%) |
| (0.50(.020)) (Stand off) |
| 0450075 0.25(010) |
| (.018/.030) |
| |

[]0.10(.004)
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Package Dimensions

Note: 20-pad, Plastic BCC (LCC-20P-MO05)

3.60+0.10(.142+.004)

16 1
INDEX AREA
3.40+0.10
(.134+.004)
1 6
—— 71— IS S Py S ) S [, S—
[]0.05(.002)

 E— S B B e R

3.00(.118)TYP

0.55+0.05
(.022+.002) 0.25:0.10
(Mounting height) M (.010+.004) ,
alu[jujijn
L i 0.50(.020
_0.25£0.10 i - TYP
(ot0=004) | : [H
2.70(.106) TWD' 77777777 T‘ 77777777 [T
TYP TP :
l:l' D [ ]
|
i
T4
5 0.50(.020 | G
50(.
0.075:0.025 > -—n((P—l
.003£.001
((Staer off)) 2.80(.110)REF
Details of "D" part
1030:0.10.
(:012+.004)

0.30£0.10
(.012:.004)

0.600.10
(.024.004)

0.40£0.10 |

I
(.016+.004)

|
,,,,,,,,, o
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