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FUJITSU

DATA SHEET ————

MB1517A ASSP
2.0 GHz High-Speed Tuning PLL Frequency Synthesizer

The Fujitsu MB1517A is a serial input phase-locked loop (PLL) frequency synthesizer with
a pulse-swallow function. MB1517A achieves the low noise parformance as well as the
high—speed lock-up which is required for digital mobile communications. . .
The MB1517A can operate from a single +3 V supply. Fujitsu's advanced technology Plastic SSOP, 16 pin
achieves an Icc of 12 mA (typical) as well as 100 pA (typical) at power down mode.

FEATURES

« High operating frequency : fin=2.0 GHz (P\y = ~10 dBm)
o Pulse-swallow function : High-speed two-modulus prescaler with selectable
64/65 and 128/129 divide ratios
* Low supply current loc=12mAtyp. at3V
s Power saving funtion . Ipg = 100 pA typ.
« Serial input, 18-bit programmable divider consisting of:
Binary 7-bit swallow counter : 0to 127

Binary 11-bit programmable counter: 5 to 2,047

e Serial input 17-bit programmable reference divider consisting of:
Binary 14-bit programmable reference counter: 6 to 16,383 (FPT-16P-MO05)
1-bit switch counter sets prescaler divide ratio
1-bit power saving function control
1-bit LD/font switch

« On-chip high performance charge pump circuit and phase comparator, achieving
high-speed lock-up and low phase noise

+ Two types of phase comparator outputs selectable PIN ASSIGNMENT
On-chip charge pump output
Output for an extemal charge pump
« Wide operating temperature range: —40 to +85°C (TOP VIEW)
» Plastic 16-pin SSOP (shrink small outline) package
OSCin [: 1 16 j ®R
ABSOLUTE MAXIMUM RATINGS (See NOTE) 0SCout [} 2 15 [7] @P
T e ve 3 14 7] LDAouT
Parameters Symbol Rating : Unit Homatk veo []4 13 [ NG
Vee -0.5t0 +5.0 \
Supply voitage Do E1 5 2Fe
Vp Voo t105.5 v GND [T]6 MIJLE
Output voltage Vo -0.510 Vg +0.5 Vv Xin 17 10 [T} Data
Open drain voltage Voor -05106.0 VvV  |®P, LD/fout i []8 9 [ Clock
Qutput current lo +10 mA
Storage temperature Tstg ~55to +125 °c (FPT-16P-MOS)

NOTE: Pemnanent device damage may occur if the above Absolute Maximum Ratings are | This device contains circuitry to protect the inputs -%:‘lmt
exceeded. l zmuncﬁonalt?ﬁer:ﬁ;n ﬁheoe;u% be rsstricited g: t:':: conditions as tci:letailert;*ld ig the | g ,M"",,:,;,';i', f,‘,"‘,i,“.:‘d f‘,;?:w:m, E’E‘{:‘E"?‘; l?“k,;
operationa ions of this data sheet. Exposure to absolute maximum rating conditions | toa ication of any voitage higher than maximum
for extended periods may affect device reliability. Tt voliges Io s gh impedance orcut
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BLOCK DIAGRAM
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- | 19-bit shift register : ' '
1-bi | | en .
ol ' — ' arge
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L]

OR

EC

LD
four]

Ve

4-366




MB1517A

PIN DESCRIPTION

Pin No.] Pin name Description
1 OSCin Programmable reference divider input
Oscillator input
Connection for external crystai or TCXO.
2 OSCour Oscillator output
Connection for external crystal.
3 Vp Power supply input for the internal charge pump
4 Veo Power supply
Do Charge pump output
Phase characteristics of the charge pump can be reversed by FC input.
GND Ground
Xfin Complementary input of the prescaler
Xfin pin should be grounded via a capacitor.
8 N Prescaler input
Connection with an external VCO should be done AC coupled.
9 Clock Clock input for 19-bit shift register
Data is shifted into the shift register on the rising edge of the clock.
10 Data Serial data input using binary code
The last bit of the data is a control bit.
When the control bit is high, data is transmitted to the 17-bit latch.
When it is low, data is transmitted to the 18-bit latch.
11 LE Load enable signal input
When LE is high, the data of the shift register are transferred to a latch, according to the
control bit in the serial data.
12 FC Phase switch input for phase comparator
When FC is low, the characteristics of the charge pump and phase comparator are reversed
The FC input signal is also used to control the foyT pin (test pin) output (fg or fp).
13 NC No connection
14 LDAguT Lock detector output / Phase comparator monitoring output
This is & N-ch open drain output.
Either of the outputs is selected by LDS bit of the serial data.
a)Lock detector output : at lock state .... LD = "H"
atunlock stae .. LD ="
b)Monitoring output : Phase comparator input signals (fr, fr) can be monitored.
15 P Phase comparator output for an external charge pump
Phase of the output is reversed according to FC input.
®P pin is a N-ch open drain output.
16 @R Phase comparator output for an external charge pump
Phase of the output is reversed depending on FC input.
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MB1517A

FUNCTION DESCRIPTIONS

Puise swallow function
The divide ratio can be calculated using the following equation:

fvco = [(P xN) + Al xfagsc + R (A <N)
tuco : Output frequency of external voltage controlled oscillator (VCQ)
N : Preset divide ratio of binary 11-bit programmable counter (5 to 2,047)
A : Preset divide ratio of binary 7-bit swallow counter (0 < A < 127)
fosc : Output frequency of the reference frequency oscillator
R : Preset divide ratio of binary 14-bit programmable reference counter (6 to 16,383)
P : Preset divide ratio of modules prescaler (64 or 128)

Serial data input

Serial data is processed using the Data, Clock, and LE pins. Serial data controls the 17-bit programmabie reference divider and 18-bit
programmable divider separately.

Binary serial data is entered via the Data pin.

One bit of data is shifted into the internal shift register on the rising edge of the clock. When the load enabile pin is high, stored data is
latched according to the control data as follows:

H 17 bit latch

L 18 bit latch

(a) Programmable reference divider ratio
The programmable reference divider consists of a 18-bit shift register, a 17-bit latch and a 14-bit reference counter. The serial
18-bit data format is shown below:

= » Direction of data shift

Control bit(LSB) Divide ratio setting bitfor________ LDfout select bit
the prescaler (MSB) l

RI|R|R|R|RJR|R|R|[R|R|R|R}JRI|R
clilaja3|a|5]|]6]7]|8]|9|10]|11]12]|13] 14 |SW]|PS|LDS

Divide ratio sefting bit for the programmable reference counter
Power saving control bit
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MB1517A

¢ 14-bit programmable reference counter divide ratio

Dviderstio [ R [ R | R|R|R|r|Rr|RrR|rR|R|R|R|[R]|R
o | ‘ 2

R alnjrlunfe]e 716 s]|afs 1
6 ofoJofo]Jofo]Jofo]oflo]Jo|1]|[1]o
7 ololofofofoJo[o|o|o]o]| 1 [1]r

16383 1] 1|1 1] 1 1 1 1 1 1 1] 1 1
(Divide ratio = 6 to 16,383) n

Notes: 1. Divide ratios less than 6 are prohibited.
2. SW :This bit selects the divide ratio of the prescaler.
Low: 128 or 129
High: 64 or 65
R1 to R14: These bits select the divide ratio of the programmable reterence counter (6 to 16,383).
. G: Control bit: Set high.
PS: This bit controls power saving mode.
High : Nomal operation
Low : Power saving mode
6. LDS: This bit controis LD/out output signal
High : fout signal (fn or fr) is selected and output via LD/out pin.
Low : Lock detect signal is selected and output via LD/fout pin.
7. Start data input with MSB first .

oW

(b) Programmable divider divide ratio
The programmable divider consists of a 19-bit shift register, a 18-bit latch, a 7-bit swallow counter, and a 11-bit programmable

counter. The serial 19-bit data format is shown below:

= Direction of data shift

Control bit
LS8 MSB

S|S|S|S|S|S|S|N|N|N|JN|N|N|N|N|N|N|N
Cl1|2]3]|4|5|6|7])|]1]|2|3|4]|5]|]6]|7]|8]|9]10|MN

Divide ratio setting bit for Divide ratio setting bit for programmable counter
swallow counter
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MB1517A

* 7-bit swallow counter divide ratio * 11-bit programmable counter divide ratio
Dde I'slsfs|sisfs]s Oivide | N InInInN|n]NEn|nfnln]n
A '7__ (2 514 3 2.1 1 N MNj10p918171615 4131211
0 joJojJo]JojJojojo S JojejojJojojJoJojJof1]o]1
1 Jojojojojojol]1 6 JojJojojo]Jojo]o]Jo]lt1]11o0
L] L] L] [ ] * * - L ] . . L] L] . L] ° ® L] L] L] L]
127 1 1 1 1 1 1 1 2047 1 1 1 1 1 1 1 1 1 1 1
{Divide ratio = 0 to 127) (Divide ratio = 5 to 2,047)
Notes: 1. Divide ratios less than 5 are prohibited for the 11-bit programmable counter.
2. 5110 S7: These bits select the divide ratio of the swallow counter (0 to 127).
3. N11oN11: These bits select the divide ratio of the programmable counter (5 to 2,047).
4. C: Control bit: (Set low)
5. Start data input with MSB first.
Serial data Input timing

ty. to, 13, 44 2 30ns, t5, 15 2 100ns, t7, {3 2 200ns

MSB \, ‘
Data
X
oo []

PR A O PR R,

L
: Do e :
LE : ' ' I 1,|L_I
e tgeitam ety
t : L A Vg ol B
-;—:1-14

Note: One bit of data is shifted into the shift register on the rising edge of the clock.
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MB1517A

Power saving mode (Intermittent operation control circult)

Setting PS bit to Low, MB1517A enters into power saving mode resultatly current sonsumption can be limited to 100pA (typ.).
Setting PS bit to High, power saving mode is released so that the device works normaily.

in addition, the intermittent operation control circuit is included which helps smooth start up from power saving mode. The power
consumption ¢an be reduced by the intermittent operation that powering down or waking up parts of the PLL circuitry. If a PLL is
powered up uncontrolied, the resulting phase comparator output signal is unpredictable due to an undefined phase relation be-
tween reference frequency (fr) and comparison frequency (fo) and may in the worst case take longer time for lock up of the loop.
To prevent this, the intermittent operation control circuit enforces a limited error signal output of the phase detector during power
up, thus keeping the loop locked.

Relation between the FC input and phase characteristics

The FC pin changes the phase characteristics of the phase comparator. Both the intemal charge pump output level (Dg) and the
phase comparator output (R, $P) are reversed depending on the FC pin inputlevel. Also, the monitor pin (foyT) outputis controlied
by the FC pin. The reiationship between the FC input level and each of Dp, ®R, and ®P is shown below:

fa>te H L L {tr) L H Z(*1) ()
thetp L 2(*1) {tr) H L L ()
fa=fp Z(*1) Z(") (t?) Z(*1) L 2(*1) ()
*1: High impedance
When designing a synthesizer, the FC pin setting depends on the VCO and LPF characteristics.
~ 7 @
\\ //
*: When the LPF and VCO characteristics are veO \\ ,/
similar to(1) set FC high. output \\</
P
*: When the VCO characteristics are similar to frequency i NN
@), setFC low. 7 SO
~
// ~ @
__I PLL }_. l LPF I__. l vCO I_. LPF input voliage ——s~
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Phase comparator output waveforms

fp

LD

L]

I

ch = uHu]

op |

[FC="L"]

P

on I

. Phase difference detection range: -2r to +2x

2. LD output becomes low when phase error is twu or more. LD output becomes high when phase erroris
tw or less and continues to be so for three cysles or more.

3. twu and tw. depend on OSCin input frequency.

twu 2 8A0sC (e. g. twu 2 625ns, foscin = 12.8 MHz)

tw. < 18/0sc (e. g. twi < 1250ns, foscin = 12.8 MHz)

......
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MB1517A

RECOMMENDED OPERATING CONDITIONS

W [ W - Max : um
2.7 30 3.6 v
Supply voitage
Vp Vee - 50 v
Input voltage A/ GND - Vee v
Operating temperature Ta -40 - +85 °C

Notes: To protect against damage by electrostatic discharge, note the following handling precautions:
- Store and trangport devices in conductive containers.

Use properly grounded workstations, tools, and equipment.

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

- Protect leads with conductive sheet, when transporting & board mounted device.
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MB1517A

ELECTRICAL CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

 Parameter Condition-
Withfyy=2.0 GHz, OSCj\ =
Supply current lcc - 12 - mA | 12 Mﬁ‘z, Vee =Zé.o V.
locked state.
Stand by current Ips - 100 - HA PS bit ="L"
AC coupling. The minimum
operating frequency is mea-
fin fin 1000 - 2000 | MHz | girad with a 1000pF capaci-
Operating frequency tor connected.
0OSCiNy fosc - 12 23 MHz
fin Py =10 - 6 dém 50Q System
input sensitivity
0SCiy Vosc 0.5 - - Vp-p
High-level input voltage VIH Voo x0.7 - - \'
Except fiy and
Low-level input voltage | OSCin Vi - - Veex03 | v
High-level input current IiH - - 1.0 pnA
Data, Clock,
Low-level input current | LE. FC I -1.0 - - pA
Input current OSCin losc -100 +100 pA
High-level output voltage Except Doand VoH 2.1 - - \ Voo =3V, oy =—-1.0mA
Low-level output voltage 0SCour Voo - - 0.4 v Vee = 3V, lgL = 1.0mA
High-impedance Do, LDfout, | - - 1.1 Vee=3.6V,Vp=5 .0V
Cut off current (,,3 OFF na Voop=GND 1o 6 .0V
loH -1.0 - - mA vee = 3V
Output current Except Dpand
0SCour lo - - 1.0 mA Veo =38V
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TEST CIRCUIT

(for Measuring Input Sensitivity fin/OSCin)

Voc = Vp =3V

01p ™

[—1.0.1p

J; 1000 p

1000 p
P-e:ca?—»[_ [+ r{};—e:
50 Q T 500Q
8 6 543 21

9 10 11 12 13 14 15 16 Vee
T l 2kQ
<3 Frequency counter
Controlier
(setting divide ratio)
<32 Select fout monitor output
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TYPICAL CHARACTERISTIC CURVES

Charge pump current vs. Do voltage Charge pump current vs. Do voltage

Vee =3.0V Vee =3.0V

5 5

4 \ Vp =6v 4
g \ s,
I —= =
g \ \ g ]

2 2

Vp =3v \
1 \\ 1
I —
0 0 .
-5 -10 -5 -20 -25 5 0 15 20

IO0H (mA) 10L (mA)

input sensitivity vs. Input frequency

[dBm] Ta=+25C°
+10

W27 )
;CATALOG——SPEC
WA /

NN
~

P'N (dBm)
L
ki

—20 %—ﬁ 4

o N_F

—40
1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600
fin(MHz)

Vee= 27 3 36
MHz= x O O
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TYPICAL CHARACTERISTIC CURVES (Continued)

Prescaler input impedance
1: 1115 Q
-45.209 Q

i GH2
2: 83428 ©
-12.503 Q

~7.1001 Q
1.6 GHz
4 17173 Q
58379 Q
2 GHz

N [MHZ]

Crystal Input impedance

QSCiN [MHz]

4-377
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MB1517A

TYPICAL APPLICATION EXAMPLE

4 Outp
Vpx(6VY) —__o——] LPF vco
10k
Vee
12k ¥ 2
12k 0 Lock det.
10 k 0
From
© | controller
v O
oR |oP |nen [Nc Trc |Le [Data o
16 15 14 13 12 1 10 9
47k 47k 47k
MB15§17A
1 2 3 4 5 [] 7 8
OSCiNn Joscour | VP Veo Do ’JrGND -LXhN fin
L
1000 p _'ir
av |av > 1000 p
X tal c
Cy 2
Jr; ; ;;gw mw

Vpx : Maximumé V

Cy,C2 : Depend on the crystal oscillatar
®P, LDfout : N-ch open drain output

R 1 C-MOS output
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REFERENCE INFORMATION

Typical plots measured Test Circuit
with the test circuit are fvoo= 1651.2 MH
. * VCO= . 2
shown below. SG 0SCin s Kve 10 MHZA
E_aehplotshowglodwp Do LPF » {r=300 KHz
time, phase noise, and . « fosc= 19.2 MHz
reference leakage. n o LPE:
15k
> >
1.5k
Spectrum 1 VCO 4700p 330p
Analyzer I 0-047“:[ I
PLL Lock Up Time PLL Phase Noise
PLL lock UP Time = 584.98587 s REF 100dBm ATT 10dB
l . 10 dB/
30.00150 M M
MHz [} []
[} L]
' RBW
500 L 100Hz
Ha/div P
' O vBw
—H: 30 Hz
[] [
29.99900 N
MHz
[«
7.8452 s SPAN 20 kHz CENTER 1651 20000 MHz
PLL Phase Noise PLL Reference Leakage
REF 10.008Bm ATT 10dB REF 10.0dBm ATT 10dB
10 dB/ 10 dB/
RBW \ RBW ‘
30Hz 10 kHz [ \
i
10Hz 30 Hz
Ty
SPAN 2.0 kHz CENTER 1651.20 MHz SPAN 1.0 MHz CENTER 1651.20 MHz
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ORDERING INFORMATION

MB1517APFV1

Plastic - SSOP, 1 6-pin

(FPT-16P-M0S)
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MB1517A

PACKAGE DIMENSION

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M05)

*.1971.004
(5.0010.10)
FEEEERY]
252+ 008
INDEX (6.40£0.20)
O/ * 173 004
(4.4040.10)

|
L)1 -

T

179(4.55)
REF

©1991 FUJITSU UMITED F160135-2C

02560047 | | 009> 002
]
©.65%0.12) 0227019,

*:This dimension does not include resin protruction.

949004

J___

213(5.40) NOM

\7;1 JI AN

ﬁ_,;_

SR ek Apan
004.004

STAND OFF .
{0.1040.10) ¢ HEIGHT) N
! ©020t.008 :
. 0%10° (0.5010.20) :
Dimensions in
inches (millmeters)

(MOUNTING HEIGHT)

+0.20
025257
| £7] 0040.10)]

i +.002 1 1+0.05
-J.L—.ooe_. 2 015:3%)

......
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MB1517A Test Data

February 1995

ANALOG LS| DESIGN DEPARTMENT

Digital Cordless Telephone FUfnSU
Block Diagram of DECT RF part
ANT Quad
Tank
(; LNA MIX 110.592MHz
% Demod
RSSI
2.0GHz
Tx:Ch9 1881.792MHz Data
Ch.5 1881.792MHz PLL ~-— Clock
Ch.0 1897.344MHz * - — LE
Tx-amp Or-amp /\Jjéj
osC
Mod

4-382 February 1995 Analog LS| Dept.



MB1517A Test Data

Fuffrsu

M PLL Serial Data Setting (fr=1.728MHz2)

PLL Divide Ratio

Frequency Prescaler(M) N-Counter(N) A-Counter(A)
Ch.9 1771.200MHz «— 64 16 1
Rx T ysssaMHz i i i
Ch.0 1786.752MHz 64 16 10
126.144MHz
Ch.g 1881.792MHz 64 17 1
Tx ) 15.552MHz ) ) )
Ch.0 1897.344MHZ w— 64 17 10

Pulse Swallow Function : fvco= {{(MxN)+A}xfr

A<N

February 1995 Analog LS| Dept.
MB1517A Test Data Fujfrsu
M PLL Hopping Time
1771.200MHz -> 1897 .344MHz,within £ 50KHz 1897.344MHz -> 1771.200MHz,within + 50KHz
RE>T0 144 u8 Tx0->Re9 160us
e TR et o R vty e
W 15004 T PF X I 1504 T AR
mz H [ e RN
T R T
' ) L !
P I A S e
xizzgty | Y - . bk ; Hzsdiv —
¥ i 1 ' L o B f
2000 | 4] | A | o 29,1008 | 1
"z al | T H| otz A 4
Lo 499.3082 ue 11391 o8 4993031
amr ;.m Rel+Tap P VU WA & me u e dReg AT WA
T——'—_—-‘ .
e e S S 50000 [, :
"z L o e I T L
1 . it .
. ! 4 )
0. 40060 ' sa. 00000 |\ :
e L ! wz/div lL !
N 7/ S A N —
|.|uni us * 4993043 us L?HY ue * 499.3931 us

February 1995

Analog LS! Dept.
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Poe]
MB1517A Test Data FUJITSU

M Spurious Level Ml Phase Noise / Loop Band Width

ATTEN 18dB  VAUG 16  aMKR -48 30dB
19 95kHz RxG

ATTEN 1G8dB  UAVUG 16  oMKR -72 G6aB
RL_~18 _8dBm 189B/ 1 72MM2 R4 RL_-19 @dBm 1@d B
j ‘ T |
i -
7 !
amK| MK |
L 72 MMy 19 95 kifiz 2 Pk,
72|65 §8 ~48(ed 4B /
] 0
72.6 pee P / \
 nah ad A4
Bw aletiog
LA LT
w rgwiy »
CENTER 1.77128GHz SPAN 12. aomHz CENTER 1.77120008GHz SPAN 703 B8k Hz
ARBW 30k Hz UBW 30k Hz SWP Sdma RBM L. @kHz  UBM 1.@kHx Sep 20@me

February 1995 Analog LSt Dept.

MB1517A Test Data FU]?TSU

IPLL Characteristics of DECT Application fr=1.728MHz/Vcc=3.0V,Vp=Vvco=3.0V

Parameter Measured Value Conditions
Rx8->Tx0 144 pus 1771.200MHz -> 1897.344MHz,within + 50KHz
Hopping Time
Tx0->Rx9 160us 1897 .344MHz -> 1771.200MHz within & 50KHz
+1.728MHz offset at 1771.200MHz

Spurious Level 72dBc

Phase Noise 78dBc/Hz

B Loop filter scamatics Do poon VT(to VCO)
5609
;l;o 01uF laooc 3

BVCO; Kv=87MHz/V D1uF
( muRata MQEQ30 - 1835 )

within Loop Bandwidth at 1771.200MHz

4-384 Fepruary 1995 Analog LS| Dept.



MB1517A Test Data FUfl’!SU
APPLICATION EXAMPLE
-0

3.0v ©
—O
lcvR lop TLD/fout lNC FC LE Data  |Clock e
= =
16 15 14 13 12 11 10 9 - <=
vidicd
47kQ 4TkQ 47} Q
MB1517A
1 2 3 4 5 5 7 8
SCin loscm Vp Vco Do GND Xfin L
3.0V 3.0v
fosce13.824MHz 1m0pd 1000w
Output

Lz ]

February 1995

Analog LS| Dept.

FUjiTsu

MB1517A Test Data

I VCO Operating Range
2200
‘ VCO Kv
2100 +-

Kv=8TMHz/V
ﬁzooo {(Vvco=3.0Vv} ___ |
I
=
O
1]
<

1600 -— . — .
0 2 3

1
Control Voltage(volts)

February 1995 Analog LSI Dept.
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MB1517A Test Data

{PCN Appilication)

April 1985

ANALOG LSI DESIGN DEPARTMENT

MB1517A Test Data (PCN) FUﬁTSU
PPLICATI
]
3.0v ©
O
I oR [ op TLDIfout NC TFC LE  |Data lClock o
16 15 14 13 12 1 10 9 ==
x4
47kQ 47kQ 47k Q
MB1517A
1 2 3 4 5 7 8

6
SCin Iosc:ouz Vp Ve Do GND Xfin  JL.fin
3.0v 3.0V 1000pF
fosc=13.0MHz  1000pF 1000pF
-G ? 1uF ; 1uf

QOutput

51Q

4-386 April 1995 Analog LSI Dept.



MB1517A Test Data (PCN) FUﬁTSU

MPLL Hopping Time

1797.600MHz -> 1872 400MHz, within = 1KHz 1872.400MHz -> 1797.600MHz within = 1KHz

ch ->Heh 500 us Heh ->Leh 500 us
a rox: S8.81611 s O MK A 508.8176) us

Y:-74. 5008 MMz Yr-74.8018 Mz

1
. Wsie 3 s : 19085490
L3 E ! i mz : { ’
U
L— I

2.008 : ‘ o 2,600
KHz/d1o i : KHz/g10
il B Lo Fi

Nz !

’ v \ !
: e —
58.06088 | * :
. .

se.somes | ¢
Wardiv 3

v G

19,1359 us 1.9%60395° g 18,1266 us 1.9993766 ws

3 Mr x: 58889611 we : & MKr N 56891761 us
9:-74.9089 MHZ 41-74. 818 MHZ

| =____———
256. 0498 250. 0089 |

[ ' 2 [ !

3 SR NN—

[LEZETIT

< 4o - -

April 1995 Analog LSi Dept.
MB1517A Test Data (PCN) FUﬁTSU

Il Spurious Level Il Phase Noise / Loop Band Width

ATTEN 1GdB UAUG 1§ AMKR —45 B4dB
R AdBm z

R~
ATTEN l@dB VAUG LB BMK 61 5848 ot re

RL —1@. @dBm 1@8dB/ 200k Hz L ~18
308 Tichiz ] s PR Y
e -45 B
o 61(58 48 1 bis e . aS|a4 I \ 1
! il - o T SRV Y
T i EELT]
s ]
-
. gy J T
T o
[ 1 |
H: CENTER | 8350d988GHzz 5PAN S8 @BkHz
ggz"f;i‘(zaasm‘j«ﬂ;:zlakl"z SMSSPlssz:g" ‘ RBW 30@hz UBW 388Hz SWP 2 Bsec

April 1995 Analog LS| Dept. 4-387



MB1517A Test Data (PCN) FUﬁTSU

Il VCO Operating Range(muRata MQE030-1835)

2200

: VCO Kv
2100 +
. Kv=87MHZ/V
N 2000 | (Vvco=a.0v) — |
X : $
1900
B' E ] — v1872.400MHz
Q [ g st PR [ F P f
& 1800 / - 1797 600MHz
1700 >
1600 +
0 1 2 3
Control Voltage(volts)
April 1995 Analog LSI Dept.
MB1517A Test Data (PCN) FUﬁlSU

B PLL Serial Data Setting (fr=200kHz)

PLL Divide Ratio
Frequency Prescaler(M) N-Counter(N) A-Counter(A)

Loch 1797.600MHz .«—— 64 140 28

}

37.4MHz

Rx/Tx Mich 1835.000MHz 74 8MHz 64 143 23

*

37.4MHz

'

Hich 1872.400MHz .« 64 146 18

Pulse Swallow Function i fvco= {( MxN)+ A} xfr A<N

4-388
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MB1517A Test Data (PCN) FUﬁTSU

Bl PLL Characteristics of PCN Application fr=200kHz/Vcc=3.0V,Vp=Vvco=3.0v

Parameter Measured Value Conditions
Leh->Heh 500us 1797.600MHz -> 1872.400MHz,within £ 1KHz
Hopping Time
PRing Heh ->Leh 500us 1872.400MHz -> 1797.600MHz within = 1KHz
Spurious Level 61dBc +200kHz offset at 1835.000MHz

Phase Noise 70dBc/Hz within Loop Bandwidth at 1835.000MHz

[l Loop filter scamatics Do — VT(to VCO)
16kQ
3000pF 0.03uF o

BMVCO; Kv=87MHz/V e

( muRata MQEO30 - 1835)

April 1995 Analog LS| Dept.
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