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SM5160CM/DM 
Programable PLL Frequency Synthesizer 
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The SM5160CM/DM is a PLL frequency synthesizer 
IC with programmable input and reference frequency 
dividers. 

The SM5160CM/DM features an unlock detector, out-
puts for use with active passive lowpass filters and direct 
frequency divider outputs. 

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

FEATURES 
• Up to 95 MHz input frequency (FIN, Voo= 0.98V) 
• Up to 90 MHz input frequency (WN, VDD= 0.95V) 
• Up to 13.0 MHz reference frequency (XIN) 
• 1056 to 65535 programmable input frequency 

divider ratio 
• 20 to 65332 programmable rcfercncc frcqucncy 

divider ratio (SM5160CM) 
• 20 to 8188 programmable rcfcrcncc frcqucncy 

divider ratio (SM5160DM) 
• Unlock detector 
• Outputs for use with active and passive lnwpass 

filters 
• Dirccc outputs from frcqucncy dividers 
• 0.95 to 2.0 V and 2.0 to 3.3 V supplies 
• Molybdenum- gate CMOS process 
• ! 6-pin SSOP 

PACKAGE DIMENSIONS (Unit mm) 

SERIES LINEUP 

XIN | FIN 
SM5160CM Divider range 20 to 65532 (4 step) | 1056 ro 65535 

Counter hits 14 bit T 16 bit 
SM5160DM Divider range 20 to 8188 (4 step) J 056 to 65535 

Counter Sits 1 1 bit i .16 bit 

• T D i m a a o o o a n a a i b • NIPPON PRECISION CIRCUITS-I 

This Material Copyrighted By Its Respective Manufacturer 



SM5160CM/DM 

BLOCK DIAGRAM 

PIN DESCRIPTION 

Number Name Description 
1 XIN Reference oscillator or external clock input. Internal feedback resistor for AC coupling 
2 XOUT Reference oscillator or external dock output. Oscillator is OFF when VDD1 is LOW. 
3 VDD3 Supply voltage toi sections not supplied by VDD 1 and VDD2 
4 DOA Output to acrivc lowpass filter. Singlc-cndcd, tristatc output. Floating when VDDl is I.OW 
5 DOP Output to passive lowpass filter. Single-ended, rristaic output Floating when VDD 1 is LOW 
6 VSS Ground 
7 FIN Comparison frequency input. Internal feedback resistor for AC coupling 
8 VDD) Supply voltage for XIN and FIN amplifiers 
9 VDD2 Supply voltage for N counter and R counter 
10 LD Unlock detector output. LOW when PLL is unlocked. 
11 C1K Shift register clock input 
12 DATA Serial data input 
13 I.F. Latch enable input 
14 FV Input frequency divider buffered output. Tliis is level-shifted, and input to the phase detector. 
15 FR Reference frcqutmcy divider buffered output. This is Icvcl-sliifted and input to the phase detector. 
16 TEST Test input. Internal pull-down resistor 
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SM5160CM/DM 

SPECIFICATIONS 

Absolute Maximum Ratings 

Parameter Symbol Condition Rating Unit 
Supply voltage range 1 VDDI—Vss 

VDDJ-VSS 

-0 .3 to+7.0 V 

Supply voltage range 2 VDD3-VSS -0 .3 to +7.0 V 

Input voltage range VIM Vss-0.3 to Vi>i>+-0.3 V 

Operating temperature range Toi'r - 1 0 to +60 1C 
Storage temperature range TSTC. —40 to+125 T ; 

Soldering Temperature range TSI.D 2.50 °c 

Soldering time tange TSLD 10 sec 

Electrical Characteristics 

(VIWI- Vnro- (3.95 to 2.0V, Vt ro - 2.0 to 3.3V, Vss- OV, Ta- - 1 0 ~ t 6 0 ' C unless otherwise noted) 

Parameter Symbol 
Rating 

Unit Parameter Symbol Condition mill typ mux Unit 
Supply voltage 1 Vdl>I,VDD2 VDDI and VDD2 pins 0.95 1.00 2.0 V 
Supply voltage 2 VD03 VDD3 pin 2.0 3.0 3 3 V 

Current consumption 

<*D 

Standby-mode current consumption 

IDDL 

Lll>2 

FIN- 9 0 M I IZ, 0.5VP-P sine wave 

XJN- 1 2 . 8 M I II, 0.5VP-psine wave 

VUD?= VOD2= 0 .95 to 1.05V 

0.80 1.20 mA 
Current consumption 

<*D 

Standby-mode current consumption 

IDDL 

Lll>2 

FIN= 9 5 M H z , 0.5Vp-p sine wave 

XIN= 12.8MH7, 0.5Vp-p«ne wave 

VPDI- VDOJ- 0 .98 to 1,08V 
0.85 1.40 mA 

Current consumption 

<*D 

Standby-mode current consumption 

IDDL 

Lll>2 VM>I=. V1M2- OV 10 HA 

FIN maximum operating ficqucncy FI/IAXI 

fMAX2 

FIN: 0.5VP-P si ne wave 

VDDI- V0D2- 0 .95 to 2 .0V 

90 MHz 
FIN maximum operating ficqucncy FI/IAXI 

fMAX2 

FIN: O.SVP-P sine wave 

VDDI- VDDI. 0 .98 to 2.0V 
95 MHz 

XIN maximum operating trcqucncy 

FI/IAXI 

fMAX2 XIN: <).5VP-P sine wave 13 MHz 
FIN minimum operating frequency fMlNl FIN: 0.5VP-I'sine wave 4 0 MHz 
XIX minimum operating frequency FVILM XIN: 0-5VIU> sine wave 7 MH* 

FIN and XIN input voltage VlN FIN and XIN pins 0.5 VDDI VP-P 

CLK, DATA and LE 
input voltage 

V11-1 VDOJ— 0 .3 V CLK, DATA and LE 
input voltage VlL 0.3 V 

XIN input current IIHI VIH= VDDI 10 \iA XIN input current 
IlL] VLL= 0 V 10 HA 

FIN input current LLH2 V)H» VlUJl 6 0 (lA FIN input current 
Illl Vn.x, OV 60 |iA 

DOA and OOP 
output currcnt 

LOHL VIXB= 2.7 to 3.3V, VOH= VDD3- 0 .4V 1.0 mA DOA and OOP 
output currcnt 101.1 Vi>nj= 2.7 to 3-3V, Voi.= 0.4V 1.0 mA 

LD, t V and F R 

output current 
LOHL Von- Vi>r«- 0.4V | 0.1 111A LD, t V and F R 

output current LOLL V011 = 0.4V 0.1 
1 

MA 

DATA to CLK and CLK to LE 
setup lime 

tsui 2 i ^ DATA to CLK and CLK to LE 
setup lime CSU2 2 I Hs 
liold time tH 2 1 Ms 

* l Current consumption is the current consumed from Vnm and VDD2. 
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SM5160CM/DM 
Serial data Input timing 
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SM5160CM/DM 

FUNCTIONAL DESCRIPTION 

Lowpass Filter Connection 

An excernal lowpass filter connects to OOP or DOA. 
'I"he output form the filter is fed to a voltagc-controllcd 
oscillator (VCO) which generates the PLL output. 

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

R1 

DOP • W \ j O VCO 

R2 

i c 

vr 

Figure 1. Passive lowpass filter circuit 

V D D V D D 

Programmable Frequency Divider 

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

Input data consists of 16 data bits, in the order rasb to 
Isb, followed by a control bit, as shown in figure 3 and 4. 

SM516QCM 

If the control bit is set'to 0, the data is written to the 
16-bit latch and then passed to the input frequency 
divider. 

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

16IBIT (N- COUNTER DATA) 
CO

NT
RO

L 

3 1 
ignored 14B1T (R- COUNTER DATA) 

1: R-LATCI1 0: X-LATCII 

Figure 3. Serial data format (SM5160CM) 

SM5160DM 

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

If the control bit is set to 1, the 2 lsbs and 3msbs are 
ignored and the remaining data is writccn to the 11-bit 
latch and then passed to the refcrcnce frequency divider. 

Figure 2. Active lowpass filter circuit lSBIT (N- COUNTER DATA) 

ignored' 11 BIT (R- COUNTER DATA) ignored ' 

—»- I:K-LATC:H 0:N-LATCH 

Figure 4. Serial data format (SM5160DM) 
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SM5160CM/DM 
Serial data input timing 

Serial data input timing is shown in figure 5. Data is 
read on die rising edge of CLK. The state on DATA 
should be changed in sync with the falling edge of CLK. 

LE should be LOW while data, is being written to the 
shift register. When LE goes HIGH, data is transferred 
from the shift register co one of the frequency divider 
latches. 

Stand-by mode 

The stand-by mode is entered by setting VDD.l, 
VDD2 to OV while the device is operation. 

Tn the stand-by mode, the amplifiers ofXIN, FIN and 
N/R counter arc stopped. As long as voltage is provide to 
VDD3, data written in larch is kept, iixit from this mode 
to normal operation, therefore, is made by providing volt-
age to V D D l , VDD2. In this mode, input to FIN must 
be done AC coupling, input to XlN must be done AC 
coupling or by crystal oscillator. In this mode, DOA, 
DOP should be in state of Boating. 

c l k 
I 3 I 4 i S | 6 I 7 S 10 I 11 | 12 ' 13 | 14 | 15 | IS | 17 

s j o o o o o o o o o o o o d ^ ujhmtoi. 

U n _ 

Figure 5. Serial data input 
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SM5160CM/DM 
TYPICAL APPLICATION 

(For Ex.: in ease of Pager) 
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NIPPON PRECISION CIRCUITS INC. Reserves the right 10 make changes to die products contained la this data sheet in order to improve the 
design or (lerforraiince and to supply the best possible products. Nippon. Precision Circuits Inc. assumes no responsibility for die use of any circuits shown in 
this data sheet, conveys no license under any patent or other rights, and makes no claim that the circuits are free fiom patent infringement. Applications for 
any devices shown in this d m sheet are for illuscration only and Nippon Precision Circuits Inc. makes no claim or warranty that such applications will be 
suitable for the use specified without further testing or modification. 
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