NIPPON PRECISION CIRCUITS INC

SM5160CM/DM
Programable PLL Frequency Synthesizer

OVERVIEW

‘The SM5160CM/DM is a PLL frequency synchesizer
IC with programmablc input and reference frequency
dividers.

The SM5160CM/DM features an unlock detector, ont-
puts for use with active passive lowpass filters and direce
frequency divider outpurs.

The SM5160CM/DM operares from 0.95 10 2.00 V
and 2.0 ro 3.3 V supplies and is available in 16-pin
SSOPs.

FEATURES

*» Up 10 95 MHz input frequency (FIN, Vo= 0.93V)

= Up to 90 MHz inpur frequency (FIN, Vob= 0.95V)

* Up to 13.0 Mliiz reference frequency (XIN)

* 1056 to 65535 programmable input frequency
divider ratio

* 20 1o 65532 programmable reference frequency
divider ratie (SM5160CM)

* 20 to 8188 programmable reference frequency
divider ratio (SM5160DM)

» Unlock derector

*» Outputs for usc with acrive and passive lowpass
filvers

* Dircce outpucs from frequency dividers

+0.95 10 2.0 V and 2.0 o 3.3 V supplies

+ Molybdenum- gate CMOS process
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PACKAGE DIMENSIONS (Unit: mm)
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* 16-pin SSOP 3
SERIES LINEUP
XIN FIN
SMS5160CM L Divider range 20 to 65532 (4 step) 1056 r0 65535
. Countcrbits | 14bir 16 bir
SM3160DM | Divider range 20 to 8188 (4 step) 1056 ro 65535
Couonter bits 11 bir 16 bic
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SM5160CM/DM
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Number Name Description
1 XIN Reference oscillator or external dock input. Internal feedback resistor for AC coupling
2 XOouT Reference oscillacor or external dock outpur. Oscillator is OFF when VDD is LOW.
3 VDD3 Supply voltage for scctions not supplied by VDD1 and VDD2
4 DOA Qutpur to active lowpass fileer. Singlc-cnded, tristate ourpur. Floating when VDD is LOW
5 DOP Ourpur to passive lowpass filer. Single-ended, rriseate ourpur Floating when VDD is LOW
6 AN Ground
7 FIN Comparison frequency input. Internal feedback resistar for AC coupling
8 vDD) Supply voltage for XIN and FIN amplifiers
9 vYDD2 Supply volrage for N connter and R counter
10 LD Unlock detector ourput. LOW when PLL is unlocked. | —
11 CLK . Shift register clock inpur
12 DATA Serial data input
13 IE Lacch epablejopue .
14 FV Inpur frequency divider buffered output, ‘This is leve-shifted and input o the phase detector,
15 FR Reference frequency divider buffered vutput. ‘Tliis is lovel-shifted and input ro the phase dewecror,_ |
16 TEST Test inpuc. Internal pull-down resistor
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SM5160CM/DM

SPECIFICATIONS

Absolute Maximum Ratings

Paramecer Symbol Condition Rating Unit
Supply voltage range 1 Vop—Vss —03cw+70 A
Vooz-Vss ’
Supply voltage range 2 Vbo3-Vss : -0.3w+7.0 v
Input voltage cange ViN V35-0.3 o V0.3 -V
Opecrating temperature range Torn =10 o +60 T C
Storage remperature range Tsic —40 to +1 25 T
Soldcring temperarurc range TSt R 250 1 C
Soldering time tange tstp 10 sec

Electrical Characteristics

(VDDI= Ve 0.95 to 2.0V, V3= 2.0 to 3.3V, Vss= 0V, Ta= —10~+60'C unless otherwise noted)

Ra.tins .
Pasameter Symbol Condition min yp max Unir
Supply voltage 1 Vo, Vo VDD1 and VDD2 pins .95 00 | 20 v
Supply voltage 2 Voos VDD3 pin 2.0 30 | 33 v
Fiv= Y0Ml Iz, 0.5Ve-p sine wave
Xine 12.8MEz, 0.5Vr.rsine wave 0.80 1.20 mA
Current consumption Ip;y Voor= Yoz= 0.95 to 1.05V
™1 Fria 95MHz, 0.5Vrp sine wave
¥Xin= 12.8MHz, 0.5Vr-rsine wave 0.85 1.40 mA
e o VoDi= VD02~ 0.98 to 1.08V
Standby-mode current consumption) Im)'l . Vm;|= Vioz= 0V L 10 KA
Fmv: 0.5Vr-e sine wave 90 MH:
FIN maximum operating frequency]  fvaxi | VoDi= VDb2e 09510 20V
Fuv: 0.5Ve-p sine wave 95 MH:z
| ___Yopi= Vboam 0.98 10 2.0V
XIN_maximum opcrating Er;qu;;nt:.y ' fwn.:z— i __-m-k-(h;: ():SVP-P sine wave 13 MHz
FIN minimum opcrating frequency|  fn Fin: 0.5Vep sine wave B a0 MH:z
XIN minimum operating frequencgy|  fuinz Xine 0.5Vep sine wave 7 MHz
FIN and XIN inpur voltage Vi FIN and XIN pins 0.5 Voo Ve
CLK, DATA and LE Vi Vooi- 0.3 Y
input voltage Vie 0.3 Vv
XIN input current I ¢ Vie= Vo1 10 MA
I Ly V= 0V 10 WA
FIN nput current Iz - Vins Vo 60 A
Tnz Vii= OV ! 60 HA
DOA and DOP Low1 Vous= 2.7 to 3.3V, VoH= Voos— 0.4V 1.0 mA
outpur curat Tor Vooy=2.710 3.3V, Voai=04Y . L0 mA
LD, FV and FR Tom ] Vo= Viim=— .4V 1 mA
output current Tow - " Von=04V 0.1 ' mA
DATA 0 CLKand CLK to LE | tsw 2 : s
secup time tsu2 2 : Hs
hold time tH 2 s
*1  Current consumption is the current consumed from Vom and Voba.
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Serial data input timing
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SM5160CM/DM

FUNCTIONAL DESCRIPTION

Lowpass Filter Connection

An excernal lowpass filter connects o DOP or DOA.
‘I'he output form the fileer is fed to a voltage-controlicd
oscillator (VCO) which gencrates the PLL output.

DOP is intended for use with a passive fileer as shown
in figurc 1. DOA is intended for use with an active fileer
as shown in figure 2.

R1
DOP B—MWA—1—0 VGO
R2

Figure 1. Passive lowpass filter circuit
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Figure 2. Active lowpass filter circuit

Programmable Frequency Divider

The inpur frequency divider and reference frequency
divider ratios can be programmed using the serial data
input

Input dara consists of 16 dara bits, in che order rsb o

Isb, followed by a control bit, as shown in figure 3 and 4.
SM5160CM

If the contrul bit iy set to 0, the dara is written to the
16-bir lacch and then passed to the inpuc frequency
divider.

If che control bit is sct to 1, the 2 Isbs are ignored and
the remaining data is written to the 14-bit latch and then
passed to che reference frequency divider.

LGBIT (N- COUNTER DATA} . e o
g
Ak g
&
I.;E,,«n_l‘ 14BIT (R- COUNTER DATA) |
e |

L LRIATCHL 0:N-LATCH
Figure 3. Serial dara formar (SM5160CM)

SM5160DM

If the control bit is set to O, the dara is written to the
16-bit larch and then passed to the input frequency
divider.

{f the control bit is set to 1, the 2 lsbs and 3msbs ate
ignored and the remaining data is written to the 11-biv

lacch and then passed to the reference frequency divider.

16BIT (N- COUNTER DATA)

CONTROL
LSB
MSB

‘ [sgnored  11BIT (R COUNTER DATA) | igpored |
¢ . i .
ERAATCH  0: N-LATCH

Figure 4. Serial data format (SMS160DDM)
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SM5160CM/DM

Serial data input timing Stand-by mode
Serial data input timing is shown in figure 5. Data is The stand-by mode is entered by setting VDDJ,
read on the rising edge of CLK. The state on DATA VDD2 w0 OV while the device is operation.
should be changed in sync with the falling edge of CLK. Tn the stand-by mode, the amplificrs of XIN, FIN and
LE should be LOW while dara is being written to the N/R counter are stopped. As long as voltage is provide to
shift register. When LE gocs HIGH, data is transferred VDD3, data written in larch is kept. Exic from this mode
from che shift register o one of the frequency divider to normal operation, therefore, is made by providing vole-
latches. age to VDI, VDI2. In this mode, input to FIN must

be done AC coupling, inpur to XIN must be done AC
coupling or by crystal oscillator. In this mode, DOA,
DOP should be in state of Aoating.

vo2lalaislels s v aeluliz a4l ]is)r

DATA
CONTROL

e | s

Figure 5. Serial data input
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SM5160CM/DM

TYPICAL APPLICATION

(For Fx. ¢ in casc of Pager)
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NIPPON PRECISION CIRCUITS INC. Reserves the right o make changes to the producis conrained in this duta sheet in order to improve the
design or performance and to supply the best possible products. Nippon Precision Circuits Inc. assumes no responsibility for the uss of any cizcuits shown in
chis data sheec, conveys no license under any patent or other rights, and makes no claim thar the circuiss ace frec fiom patent infringement. Applications for

any devices shown in this dara sheet are for illuscrarion only and Nippon Precisian Circuits Inc, makes no claim or wacrangy thae such applicadions will be
suitable for the use specified withour further testing or medification.

NIPPON PREGISION CIRCUITS INC.

3-9. TAIHFI 4 CHOME, SUMIDA-KU
TOKY,130 JAPAN

‘Telephan:  +81-3-5608.5577

Facsimile:  +81-3-5608- 5566

NIPPON PRECISION CIRCUITS INC.
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