NIPPON PRECISION CIRCUITS INC

SM5160CM/DM
Programable PLL Frequency Synthesizer

OVERVIEW PINOUT (Top View)
‘The SM5160CM/DM is a PLL frequency synthesizer
:lC '\(vlith programmablc input and reference frequency xng lo w6 EsT
1"rn‘h 0 6 f lock d XouTQ HER
cf SM51 (.)(;M/ IE)M cafun;.s an un o ete::ltc;, out- vDD3L] 5 Ev
puts for use with active passive lowpass filters and direce >
™ poad 8 3 P
frequency divider outpurs. porT] O3 D) E M DATA
The SM5160CM/DM operatcs from 0.95 10 2.00 V vssd 2NS Bax
and 2.0 ro 3.3 V supplies and is available in 16-pin FINO] 11D
SSOPs. vDDi[l8 9L1vVDD2
FEATURES

* Up 10 95 MHz input frequency (FIN, Vo= 0.98V)

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

* Up to 13.0 Mtz reference frequency (XIN)

* 1056 to 65535 programmable input frequency
divider ratio

PACKAGE DIMENSIONS (Unit: mm)

EARAAAA

* 20 10 65532 programmable refercnce frequency

divider ranie (SM5160CM)

* 20 to 8188 programmable reference frequency

divider ratio (SM5160DM) 1O
* Unlock dececror 'HHEEHE-BQ
* Outputs for usc with active and passive lowpass +_-L-‘-‘M chess

filters

+ Dircct outpucs from frequency dividers
+0.95 10 2.0 V and 2.0 to 3.3 V supplies
* Molybdenum- gate CMOS process

= 16-pin SSOP

SERIES LINEUP

XIN FIN
SMS160CM . Divider range 20 to 65532 (4 step) 1056 10 655335
| Coumerbis | 14bir 16 bir
SM3160DM | Divider range 20 to 8188 (4 scep} 1056 10 65535
Counter bits 11 bie | 16 bic
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SM5160CM/DM

BLOCK DIAGRAM
l vDD1 vDD2
rh}\«:‘v:— 110t 14 BIT SVET.
XIN f Dol ESCALER R COUNTER SHIFTER
xour h _____________ 1] ‘_ _4_ ‘ ....... S
TEST B 14 BIT LATCH eck
—
DATA B— 7 BIT SHEET REGISTER PHASE
CIK m 17 DETECTOR VDD3
l L) DOA
ry CHARGE |
LE W— 16 BIT LATCH FUMP —m DOP
FINg— 1 o »| 16 BIT N COUNTER
I YDD1 vyDhD2 .I Fv

PIN DESCRIPTION

Number Name Description

1 XIN Reference oscillator or external dock input. Internal feedback resistor for AC coupling
2 XouT Reference oscillator or external dock ourpur. Oscillator is OFF when VDD is LOW.
3 VvDD3 Supply voltage for scctions not supplied by VDD1 and VDD2
4 DOA Qurput to active lowpass filecr. Single-cnded, tristate ourpur. Floating when VDD is LOW
b DOP Ourpur to passive lowpass filcr. Single-ended, cristate ourpur Floating when VDD is LOW
6 V5S Ground
7 FIN Comparison frequency input. Internal feedback resistor for AC coupling
8 vDD) Supply voleage for XIN and FIN amplifiers
9 vbD2 Supply voltage for N counter and R counter
10 1 Unlock detecor output. LOW when PLL is nlocked ]
11 LK Shift register dack input
12 DATA Serial dasa input
13 ILE Lach epablejopue .

-_ 14 FV Inpur frequency divider bufferad output. ‘This is lev-shifted and input to the phase detecior.
15 FR Referenee frequency divider buffered vurput. ‘tliis is lovel-shifted and inpur to the phase dq.cc:qt".___
16 TEST Test inpuc. Internal pull-down resiscor
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SM5160CM/DM

SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Supply voltage range 1 Vom—Vsy 03470 v
VDpz—Vss '
Supply voltage range 2 Vpos-Vss : 0.3t +7.0 v
Input voltage cange VIN Vis~0.3 o Vo3 | v
Opcrating temperature range Torn =10 o +60 ) | T
Storage temperature range Tsic —40 to +1 29 C
Soldcring temperarurc range TsLp R 250 1 Lo
Soldering time range tstp 4] sec

Electrical Characteristics

(VDnis Vone 0.95 to 2.0V, Voni= 2.0 to 3.3V, Vss= 0V, Ta= —10~+60C unless otherwise noted)

R:uins .
Parameter Symbol Condition min typ mRx Unir
Supply voltage 1 Voo1,Vom VDD]1 and VDD?2 pins .95 1.060 2.0 v
Supply voltage 2 Vops VDD3 pin 2.0 3.0 ) 33 \'
Fiv= 90ML 1z, 0.5VE-p sine wave
Xinw 12.8MEz, 0.5Vr.2 sine wave 0.80 1.20 mA
Current consumption Ipp Voni= Vo= 0.95 to 1.05V
1) Fina 95MHz, 0,5Vre sine wave
Xin= 12.8MHz, 0.5Vr-psine wave 0.85 140
e o Vooi= VD02~ 0.98 10 1.08V
Standby-mode current consumpeion  Ino2 e Vl]l;l= Vinz= 0V L 10 BA
PimN: 0.5Vr-0 5ine wave 90 MH:
FIN maximum operating frequency]  fuaxi ___ Vopi= Vbp2e 0.95 1o 20V
Fu: 0.5Versinewave | 95 MHz,
Vo= Vboz= 0.98 10 2.0V
XIN maximum ppcrating Er;qu;:nt:-y ' ﬁﬂ.\_z—'- ——---"-'i[h;: 05VP—Ps:nc;v:v: 13 | . MHz
FIN minimum opcrating frequency|  fmint Fin: 0.5V sine wave . 40 MHz
XIN minimum operating frequency|  fvinz Xin: 0.5V sine wave 7 MH~
FIN and XIN inpurt voltage Vi FINand XIN pins 0.5 Yoo Vr-p
CLK, DATA and LE Viu Voo~ 0.3 v
input volrage Vic 0.3 \'%
XIN input current I Vit= Yo 10 MA
. Ly Vi= OV 10 WA
FIN input current Iz - Virs Vo 60 A
Inz Vi= 0V : 60 pA
DOA and DOP Low1 Vows= 2.7 to 3.3V, VoH= Vop>— 0.4V 1.0 mA
outpur curnt Jon Vo= 2.7 10 3.3V, Vai= 0.4V ) 1.0 mA
LD, FV and FR JTom _ Vo= Vime— 004V 0.1 mA
output current Tow " Von=04V 0.1 ! mA
DATA ro CLK and CLK to LE tsin 2 ! s
secup time tsu2 ) 2 { Hs
hold time tH 2 ] s
*1  Current consumprion is the cutrent consumed from Vim and Vopz.
B 5019432 0000115 969 WA NIPPON PRECISION CIRCUITS-3

This Material Copyrighted By Its Respective Manufacturer



Serlal data input timing

DATA S0

Phase detector timing

FV

FR [—i [] |—[

; I | i
por [l k]
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SM5160CM/DM

FUNCTIONAL DESCRIPTION

Lowpass Filter Connection

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

DOP is intended for use with a passive filter as shown
in figure 1. DOA is intended for use with an acrive filer
as shown in figure 2.

R1
R2

I

Figure 1. Passive lowpass filter circuit

Yoo VDD
R2 | C =R
—O VCO
R1
DOA B—W\V——
51012
r

Figure 2. Active lowpass filter circnit

Programmable Frequency Divider

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

Inpur dara consists of 16 daca bits, in the order msb to

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

1f the control bic is sevto 0, che dara is written to the
16-bic lacch and then passed to the input frequency
divider.

If the control bit is sct to 1, the 2 Isbs are ignored and
the remaining data is written to the 14-bir latch and then

passed to the reference frequency divider.

LGBIT (N- COUNTER DATA} )
nad
g

=2

g g
g

I'ig;\ored.l‘ 14BIT (R- COUNTER DATA) |

— :

L—~ 1:RLATCH  0;N-LATCH

Figure 3. Serial daca format (SM5160CM)

SM5160DM

If the control bit is set to 0, the dara is written to the
16-bit larch and then passed to the input frequency
divider.

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

latch and then passed to the reference frequency divider.

16BIT (X- COUNTER DATA} _

CONTROL
3B
MSB

‘ | gnoced BT (R- COUNTERDATA) | ignored |
1 v ] N
I: RAATCH 0: N-LATCH

Figure 4. Serial data format (SMS160DDM)

B 9019432 0000117 731 WA

This Material Copyrighted By Its Respective Manufacturer

NIPPON PRECISION CIRCUITS-5



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 serting VDD1,
read on the rising edge of CLK. The state on DATA VDD2 wo ¢V while the device is operation.
should be changed in sync with the falling edge of (LK. Tn the stand-by mode, the amplifiers 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 goes HIGH, data is cransferred VDD3, data written in larch is kept. Exit from this mode
from che shift register o one of the frequency divider 1o normal operation, therefore, is made by providing vole-
latches. age 10 VDD, VDID2. In this mode, input to FIN must

be done AC coupling, inpurt to XIN must be done AC
coupling or by crystal oscillator. In chis mode, DOA,
DOP should be in stare of Boating.

vo2lalaislels s v welufiz aslulis]isliy

DATA
CONTROL

e | i

Figure 5. Serial data input
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SM5160CM/DM

TYPICAL APPLICATION

(For Ex. : in casc of Pager)
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NIPPON PRECISION CIRCUITS INC. Reserves the right to make changes to the products contained in ¢his dura sheet in order to improve the
design or performance and to supply che best possible products. Nippon Precision Circuits Inc. assumes no responsibility for the uss of any cizeuits shown in
chis data sheec, conveys no license under any pacent or other rights, and makes no claim thar the circuirs ace free fiom patent infringement. Applications for
any devices shown in this dara sheer are for illustrarion only and Nippon Precision Circuits Inc. makes no claim or wacrancy chae such applicadons will be

suitable for the use specified withour further testing or medification.

NIPPON PRECISION CIRCUITS ING.

NIPPON PREGISION CIRCUITS INC.

3-9. TAIHFE] 4 CHOME, SUMIDA-KU
TOKYO,130 JAPAN

+B1-3.5608-5577
+81-3-5608- 5568

‘I'eleghan:
Facsimile:

NCOS06AE 19958
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