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ES15041

520MHz Frequency Synthesizer

Features

* High Operating Frequency:
fix Max = 520MHz

* On-Chip Prescaler: 32/33 or 64/65

» Low Power Supply Voltage: 2.7V to 5.5V

* Low Power Consumption: 30mW

* 2 types of Phase Detector Output:
On-chip Charge Pump ( Bipolar Type )
Output for External Charge Pump

* Wide Operating Temperature:
T, =-40°C to +85°C

Applications

* Wireless Communication Systems

Description

The ES15041 is a high performance
frequency synthesizer with pulse-swallow
function. It is fabricated by Bi-CMOS
technology.

The ES15041 contains dual modulus
prescaler which can select either a 32/33
or a 64/65 dividing ratio at input frequency
up to 520MHz. Serial data is transferred
into the ES15041 via a three line interface
(LE, Data, Clock).

The ES15041 operates on a low supply
voltage ( 3V tpy. ) and consumes low power
(30mW at 520MHz).
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I1RI ES15041

ERSO 520MHz Frequency Synthesizer

Absolute Maximum Rating (Tp= 25 °C unless otherwise noted)

Rating Symbol Value Unit
Power Supply Voltage Vee -0.5to +7.0 \"
Vp Ve to 12.0 \Y%
Output Voltage Vour -0.5to Vt0.5 A%
Open-Drain Output Voor -0.5t09.0 A%
Output Current Iour *+10 mA
Storage Temperature Tstg -55 to +125 T

Recommended Operating Conditions

Parameter Symbol Value Unit
Min Typ Max
Power Supply Voltage Vee 2.7 3.0 5.5 A%
Vp Vee 8.5 A%
Open-Drain Output Voop Vee 8.5 v
Input Voltage Vin GND Vee v
Operating Temperature Ty -40 +85 T

Handling Precautions

® This device should be transported & stored in anti-static containers.

® This device is static charge sensitive; take proper anti-ESD precautions. Ensure that
personnel & equipment are properly grounded. Cover workbenches with grounded
conductive mats.
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ERSO 520MHz Frequency Synthesizer

Pin Assignment
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ERSO 520MHz Frequency Synthesizer

Pin Description

Pin No.|Pin Name| /O Description

1 OSCyy | T |Oscillator input.

2 OSCqyr | O |Oscillator output.

3 Vp - |Power supply voltage for charge pump.

4 Vee - |Power supply voltage

5 Dg O |Charge pump output.
Phase characteristic can be reversed depending on FC input.

6 GND - |Ground.

7 LD O |Lock Detect.
This pin outputs high when the phase is locked, and outputs low when
the phase difference of f; and f;, exits.

8 fiN I [Prescaler input.
It's connected to an external VCO output through a capacitor.

9 Clock | I |[Clock input for 19-bit shift register and 16-bit shift register.
Each rising edge of the clock shifts one bit of data into the shift
registers.

10 Data I |Serial data of binary code input.
The last data bit is a control bit to specify which latch is activated.
When the last bit is high level and LE is high level, data is transferred
to 15-bit latch. When the last bit is low level and LE is high level,
data is transferred to 18-bit latch

11 LE I |Load enables input (with internal pull-up resistor).
When LE is high level (or open), data stored in the shift register is
transferred to latch depending on the control data.

12 FC I |Phase selecting input of phase comparator (with internal pull up
resistor).
When FC is low level, charge pump and phase detector characteristics
can be reversed.

13 fr O [Monitor pin of phase comparator input.
It is the same as programmable reference divider output.

14 fp O |Monitor pin of phase comparator input.
It is the same as programmable divider output.

15 oP O |Output for external charge pump.
Phase characteristics can be reversed depending on FC input.
@P pin is an N-channel open-drain output.

16 @R O |Output for external charge pump.

Phase characteristics can be reversed depending on FC input.
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520MHz Frequency Synthesizer

Electrical Characteristics

(Vee=2.7105.5V, Ty =-40 to +85°C )

Parameter Pin  |Symbol Condition Value Unit
Name Min | Typ | Max
Power Supply Current (V¢ I [*1 - 10 - mA
Operating Frequency |fiy fin 2 10 - 520 | MHz
OSCIN fOSC - 12 20 MHz
Input SenSItIVIty fIN PfINl VCC:27 ~4.0V -10 - 6 dBm
Pfino [Voc=4.0 ~5.5V -4 - 6 |dBm
OSCy Vin 0.5 - - Vpop
High-level Input Except Viu 0.7x - - A"
Voltage fin & Vee
Low-level Input OSCy Vi - - 03x | V
Voltage Vee
High-level Input Data, Iy - 1.0 - MA
Current
Low-level Input Clock Iy - -1.0 - MA
Current
Input Current OSCy Iin - +50 - MA
LE, FC I g - -60 - MA
N-channel Open-drain |@P lorr |Vec S Vp <8V - - 1.1 | pA
Cutoff Current
High-level Output Except Iog |Vou=2.4V -1.0 - - mA
Current Do &
Low-level Output OSCqyr | Ior |VorL=0.4V 1.0 - - mA
Current
High-level Output DO IDOH VCC:3OV, VP:6V, -1.0 -2.5 - mA
Current TA=25°C, Vpoy=5.4V
Low-level Output Ipor [Vec=3.0V, Vp=6V, 40 | 7.0 - mA
Current TA=25C, Vpo=0.6V
Leakage Current Do, @P Doz |Vec=3.0V, Vp=8V, - - 1.0 | pA

T,=25C

Note: *1. Ve = 3.0V, fiy = 520MHz, fogc = 12MHz crystal.
Inputs are grounded except fjy, and outputs are open.

*2. Input coupling capacitor 1000pF is connected.
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Typical Performance Characteristics

* Power Supply Current

Icc vs. Vee
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Typical Performance Characteristics (cont.)

* Input Sensitivity vs. Input Frequenc

Input Sensitivity Pfivn (dBm )
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ERSO 520MHz Frequency Synthesizer

Typical Performance Characteristics (cont.)
* Input Impedance vs. Frequenc
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ERSO 520MHz Frequency Synthesizer

Functional Description

* Serial Data Input

Serial data input is input using Data pin, Clock pin, LE pin.
Each one bit of the data shifted into the internal shift registers on clock rising edge.

When LE is high level (or open), data stored in shift registers is transferred to 15-bit latch or
18-bit latch depending upon the control bit level.
Control data “H” : Data is transferred into 15-bit latch.
Control data “L” : Data is transferred into 18-bit latch.
t; : Data setup time t, : Data hold time t3 : Clock pulse width
t4 : LE setup time ts : LE pulse width

Data s18=MSB>< S17 S10 > $9 Sl=LSB><C: Control Bit

*(SW) (S14) (S8) (S7) (S1) ( C: Control Bit )

ST N ) A ) ) N .
LE - o |_|_

Notes: Parenthesis data indicates programmable reference divider data.
Data Shifted into register on clock rising edge.
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Functional Description (cont.)

* Programmable Reference Divider

Programmable reference divider consists of 16-bit shift register, 15-bit latch and 14-bit reference
counter. Serial 16-bit data format is shown below.

P Data input
Last data input First data input

Control bit Divide ratio of prescaler setting bit
| +— LSB MSB j |

C [S1[S2|S3|S4|S5]|S6|S7|S8|S9 |SI0|S11{S12|S13(S14(SW
~@—— Divide ratio of programmable reference divider ———»

Data is input from MSB data.
C : Control bit (Control bit is set to high)

®©14-bit Programmable Reference Counter Divide Ratio (R Counter)

Divide
Ratio R
8 1010 ]JO0O]JO]JO]JOJOJTOJO]JO]lJT]lJO]JO]O

9 (fofojojojofofofojrojoj1f{ofo

383 (1 (1 (1 v 111 f{1{rryprjp1y|1f|1

S14(S13|S12|S11|S10|S9 | S8 | S7 | S6 | S5 [S4 | S3 |S2 | S1

Divide ratio less than 8 is prohibited.
Divide ratio R : 8 to 16383

@ 1-bit Prescaler Select (S Latch)

Prescaler
Select P

64/65 | 0
32/33

SW
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Functional Description (cont.)

* Programmable Divider

Programmable divider consists of 19-bit shift register, 18-bit latch, 7-bit swallow counter and

ES15041

520MHz Frequency Synthesizer

11-bit programmable counter. Serial 19-bit data format is shown below.

P> Data input

Last data input First data input
Control bit
I r LSB MSBj
C |S1[S2]S3[S4]|S5]|S6|[S7]S8([S9|S10({S11|S12[S13|S14|S15[S16|S17(S18

--@—— Divide ratio of —P»

swallow counter

Data is input from MSB data.
C : Control bit (Control bit is set to low)

<@— Divide ratio of programmable counter —#»

©7-bit Swallow Counter Divide Ratio (A Counter)

Divide
Ratio A S7T[S6 1S5S4 (S3([S2]SI
0 0
1 1
127 rypr1{1p1y1j}1

Divide ratio A : 0 to 127

®@11-bit Programmable Counter Divide Ratio (B Counter)

Divide |\ ¢lg171s16|515 (514 [S13[S12(S11[S10| 89 | S8
Ratio B
16 1 010
17 1 0|1
207 [t [t

Divide ratio less than 16 is prohibited
Divide ratio B : 16 to 2047
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Functional Description (cont.)

* Pulse Swallow Function

fyco=[(PxB)+A]xfygc/R

fyco : Output frequency of external voltage controlled oscillator (VCO)
fosc @ Output frequency of the external reference frequency oscillator

P : Prescaler ratio (32 or 64)

B : Divide ratio of 11-bit programmable counter

A : Divide ratio of 7-bit swallow counter (A < B)

R : Divide ratio of 14-bit programmable reference counter
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Phase Characteristics

FC pin is provided to reverse the phase comparator characteristics. The characteristics of
internal charge pump output (Do), phase detector output (¢R, @P) can be reversed depending on
FC input data. Outputs are shown below.

FC=H (oropen) FC=L
Do R oP Do R oP
fr>p H L L L H Z
fr < fp L H Z H L L
fr=1p Z L Z Z L Z

Note : Z=High Impedance

* VCO Characteristics

A
VCO Output
Frequency

VCO Input Voltage

Depending on VCO characteristics, FC pin should be set accordingly:
When VCO characteristics are like @, FC should be set to high or open circuit.
When VCO characteristics are like @, FC should be set to low.

* Phase Comparator and Internal Charge Pump Characteristics

fr> fp fr=1fp fr<fp fr<fp fr <fp

Notes: Phase difference detection rage: -21tto +271
FC=H
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Application Circuit

ES15041

520MHz Frequency Synthesizer
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Package Outline  Unit: mm

ES15041S 16-pin SOP (Plastic)

10.41 MAX >
16 9

ES150418S

O )
HEHEHH T e
4°~8
1 o ) 0.65 MIN
0.406 -0:101 1.27 +/-0.05 Detail F
. =
Seating Plane =
N
=

3.91 +/-0.13 |

0.203 +/-0.051

See
Detail F

1.727 MAX
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