SONY.

CXA1356N

1.5GHz Band PLL IC for Mobile Communications

Description

The CXA1356N is a PLL frequency synthesizer IC
developed for 0.1 to 1.5GHz mobile communication
systems. Featuring low current consumption and small
packaging, this IC is appropriate for portable systems
such as cellular units, etc.

Features

® [ ow current consumption
e Guaranteed operating frequency
e High input sensitivity

e Ultra-small 16-pin VSOP package

lce=14mA (Vee=5.0V)
1.62GHz

Absolute Maximum Ratings (Ta=25°C)

e Supply voltage Vce 7 \
® Storage temperature Tstg -65to+150 °C
o Allowable power dissipation Po 300 mw

Block Diagram and Pin Configuration

16 pin VSOP (Plastic)

Structure
Bipolar silicon monolithic IC

Applications
0.1 to 1.5GHz mobile communication equipment
for cellular units, etc.

Operating Conditions
* Supply voltage Vee
¢ Operating temperature Topr
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Pin Description

Pin Pin voltage . Lo
No. Symbol Typ. (V) Equivalent circuit
1 RF2X 2.2 ; %
| 00 s ’“’57
©0 Input for VCO output signals.
F 3V ®
2 RF2 22 I
GND
RF1X 22
4 RF1 22
Vee
5 | AO (T1=T2=L)
H:3.2
L:0.5 Used for verifying internal
> operation of IC.
(For the Also, output for control systems
other data) (5 when T1=T2=Low.
H:1.0 @
7 BO L:0.6
GND
6 | GND2 —_— GND
{
" Vee
8 PDOUT —_— — % x % Phase comparator output.
| 8k ®
®
- e Used for constructing active
9 ! EFOUT | ! 20k % T T filter with built-in transistor.
! { i ) GND
J |
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:z; Symbol Pi{'_\y\g)l?\a/?e Equivalent circuit Description
10 | DIN . b Serial data input.
11 | LAT —_— (0 Latch signal input.
®@ )
12 | CLK —s Clock input.
GND
13 | GND1 — GND
14 | Vee _— Vcee
Vee
®) 5 Reference divider input.
15 | xi 30 Connect a crystal unit when
' generating reference signals
436k from internal osciliator.
vr @
GND
Vee
OPEN when external clock is
the reference signal.
16 | XO 4.1 O, Connect a crystal unit when
generating reference signals
@ from internal oscillator.
GNO
261 -
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Electrical Characteristics
(Ta=—35to +85°C, Vcc=4.5to 5.5V, refer to Electrical Characteristics Test Circuit)

Item Symbol Conditions Min. Typ. Max. Unit
Ta=25C, Vce=5V
Current consumption lcc frr=1600MHz, 9 14 19 mA
fxi=12.8MHz S4-1 on
frF S2 or S4-1 on, S150n 80 — 1620 | MHz
Operating frequency
ta S4-20n 1.5 —_ 20 MHz
Vire S2 or S4-1on,S150n -10 —_— 6 dBm
Input voltage level
Vixi S4-2 on 0.5 —_ 2 Vp-p
“High” input voltage Vi Veex0.7| — —— \'
E)\Nr “Low" input voltage ViL — —— |Veex03| V
CLK “High™ input current I Vis=Vce -1 — 1 HA
“Low” input current e Vii=GND -1  — 1 WA
“High” output current lon -350 -220 -130 pA
o Vppout=2.5V
PDOUT Low” output current lov Ta=25%C . Vcc=5V 130 250 350 HA
Leakage currentin a S8 on
state of high impedance loz —03 T 03 KA
li=-100 pA
“High” output voltage Vo1 Ta=25°C, Vce=5V 26 3.2 —_— v
T1=T2=Low
AO =5 pA
BO “Low” output voitage Voui Ta=25°C, Vce=5V — 05 0.9 Vv
T1=T2=Low
“High" output voltage Vowz | Ta=25%C, Vece=5V 0.85 1.0 —_—
T1, T2; For the other than
“Low” output voltage VoLz above data. R 0.6 0.75
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Electrical Characteristics Test Circuit

SIGNAL GENERATOR SIGNAL GENERATOR
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Description of Operation
1. Signal Input from the Voltage Controlled Oscillator (VCO)

The CXA1356N has two independent high frequency input pins (RF1 and RF2).

Each one of RF1 and RF2 is differential input circuits, each with a capacity to input signals from 80 to 1620MHz
(refer to Pin Description). Balanced input usage is most appropriate, although single-end input is also enabled. For
single-end input, the pin which signals will not be input connect GND with a capacitor.

2. Phase Comparator Output

The phase comparator output consists of three levels: “High” level when the phase of the reference divider
output leads that of the main divider output; “Low” level when the phase of the former follows that of the latter; and
“High impedance” when both phases match. The diagram below illustrates the three levels of the phase
comparator output.
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PD OUT : H H
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fo: Main divider output
{r: Reference divider output

PO OUT =H PO OUT=L

GND

GND

By utilizing Pin EFOUT, an active fitter can be constructed with the built-in transistor, as shown in the Application
Circuit. Also, independent use of Pin PDOUT is enabled, during which case no connections must be made to Pin
EFOUT. Note that each constant of the low-pass filter is determined by the system needs.
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3. Control Signal and Control Procedure

The CXA1356N is designed to work with a controller which consists of a general 4-bit/8-bit microprocessor.
Three pins, CLK, LAT, and DIN, function as the control data input. As the output pins for control of the other
systems, pins A0 and BO are also available. By taking advantage of these pin usages, implementation of a
simplified, multi-function system is enabled.

[1] Control signal input process
There are two signal input modes, DATA READ mode (normal mode) and DATA CHECK mode.

(a) DATA READ mode (normal mode)
To completely initialize this IC, two 20-bit data streams in this mode, totaling to 40 bits of data, must be
input. First, set Pin LAT in “Low” state. When data is input to Pin DIN, the data is input into the shift register
one bit at a time of the rising edge of the Pin CLK clock input. After 20 bits of data have been icaded into the
shift register, the data is latched by setting Pin LAT to “High” while Pin CLK is in “High” state.
As explained in detail below, the data is input to either the main divider or reference divider, depending on
the state of the final bit C. Upon actual usage of this IC, first input the 20-bit data which includes the
frequency division number of the reference divider, input pin selection, and output data for Pins AO and BO,
from the controller in the above sequence. At a time, the final bit C of the data should be “Low.”
Next, input the following 20-bit data, which includes the data for the main divider setting, using the same
method as before. At a time, the final bit C should be “High."” The completion of this procedure will
completely initialize the IC. After initiation, simply changing the fatter 20-bit data will change the value of the
main divider. (Bit C is also “High” for this procedure.)
(b) DATA CHECK mode
This mode is provided to verify whether if the data had been correctly loaded into the shift register by the
controller. For data left in the shift register after latching the input data, inputting clock to Pin CLK will enable
output of the data one bit at a time from Pin BO, during which time Pin CLK is maintained at “High” and Pin
LAT at “Low.” However, outputting shift register data from Pin BO is enabled only when data bits, T1 and T2
are "High” and “Low" respectively. Bits T1 and T2 are explained in the “Control data structure” section.

~
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[2] Control data structure

Control data stream for the CXA1356N consists of 20 bits. The last of the data are identification code, which
recognizes the purpose of the data stream. This code is also used in selecting the test mode for singular ICs. As
explained below, the frequency division numbers for both main divider and reference divider consists of binary
values starting with LSB.

(a) Control data for the reference divider (C=Low)
As this data is for initialization purposes, it is necessary to input this sequence upon power ON. The format
of the input data is as assigned below:

RO | R1

R2|R3 | R4 | R5 | R6 | R7 | R8 | R9 |R10|R11|PI3|PI4 PH{PI2| A | B [Tt| C

e ROtoR11:

e PlttoPl4:

e ABT1

Reference divider frequency division number. (Binary values with RO as LSB)

There is an offset component between the actual frequency division number and the input
data. Their relationship is as follows:

(Actual frequency division number)=(Input data)+2

Signal input pin selection.

Pi1 [ PI2 | PI3 | P4
L H L L | RF1input (1/4 prescaler frequency division ratio)

H H L L | RF2input (1/4 prescaler frequency division ratio)

: Both Pins AC and BO have two functions, which depends on the value of T1. (T2=Low)

When T1 is “Low, " A and B are output to Pins AO and BO respectively.
When T1 is “High, * Pin AQ outputs the signal for LOCK/UNLOCK state of the phase
comparator,
Pin AO: H: LOCK

L : UNLOCK
Pin BO outputs the shift register data by inputting clock to Pin CLK, as explained in section 1]
(b) DATA CHECK mode. {Refer to Code Table of T1, T2, A, B; Page 9.)

1 This code determines the latch direction of the input data. Input at “Low” for this case.
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(b} Control data for the main divider (C=High)
This data determines the frequency division ratio of the main divider.

~«— NO[N1|N2!N3|N4|N5|N6|N7|[N8|N9 N1O|N11|N12|N13|N14|N15|N16(N17| T2 | C

e NOto N17 : Main divider frequency division number. (Binary values with NO as LSB)
Main divider has a 1/4 fixed divider circuit at the input, and the actual frequency division
number is shown in the following relationship. (PI3=Pl4=Low):

Relationship between N Range of True
S;?gg:{ nFrL?tqng?: {l and True Frequency Frequency Division
P Division Number ND Number ND
4 to0 262,143 4 ¢« (N+8) 48 to 1,048,604
e T2 : Used to select test mode, this data should be “Low” for normal usage. When the main divider

output and reference divider output are to be checked, set T2 and T1 at “High, "and A and B
at “Low.” Pins AO and BO will output the reference divider output and main divider output

respectively.
e C : This code determines the latch direction of the input data. input “High” for this case.
Input data
AO output BO output

T1 | T2 A B

L L A B
UNLOCK signal Shift register output

H H L L | Reference divider output | Main divider output
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[3] Data input and control signal timing
(a) DATA READ mode (normal mode)
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(b) DATA CHECK mode (shift register data check)
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4. Reference Signal (Reference divider input signal)

Besides being able to use external clock as reference signal by inputting external signals to Pin XI, reference
signal can also be generated by connecting a crystal unit to Pins XI and XO.

[1] Reference signal generation by external clock
When using the clock signals from external components, such as the controller, etc., input to Pin XI through a

capacitor. The clock frequency range guarantees up to 20MHz, but for especially low frequencies, use signals with
a slew rate of at least 2V/us to prevent any operational errors.

AN /1E\

ij[ "
Xt X0
-l-

[2] Reference signal generation by built-in oscillator

Connect a crystal unit to Pins XI and XO as shown in the figure below. For this procedure, use a crystal unit with
a frequency of a few MHz, and check carefully the stability of the oscillation. Selection should be made so that the
capacitance ratio of Ci and Co is from 1:1 to 2:1, with the value set so that the serial capacitance of Ci and Co is
equivalent to the load capacitance of the crystal unit.

A

15 6)
Xl X0
P—dl
Ci I ICO
Notes on Operation

Take the following precautions upon usage of the CXA1356N:

¢ Ensure the shortest possible RF signal input path from VCO.

e Because Pins AQ and BO, which check the internal operation of the IC, have low drive capacities due to low
current operation, the lowest possible connection capacitance (2pF and below) should be used for this
particular product design when evaluating the frequency division output. Otherwise, there stands the risk of
the output oscillation becoming too small for measurement.

e |nthe CXA1356N, there is signals of frequency from a few kHz to over 1GHz. To suppress the interference
of each signal, Vec and GND1 should be connected through a ceramic capacitor at the shortest possible
distance.
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Application Circuit

B s 1 o
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+5V
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LAt CONTROLLER
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Apphication circuits shown are typical examples illusirating the operation of the devices Sony cannot assume responsibility for
any problems ansing out of the use of these circutts or for any infringement of third party patent and other right due to same
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Example of Representative Characteristics
RF1, RF2 Input Sensitlvity vs. Input Frequency

*+10 T T T T 1700
L
0 Guaranteed range
€ 80 to 1620MHz f
o ~ 10 to + 6dBm :
-10 )
g Vee |
s |1 il 4.5V j
§ "L — 50V {v
£ NSRIRE 55V
2 NG
£ =30 FL
w ‘\t’\f” /
£ NN Y/,
5 AL
—-40 \\\* v
TSl
Ta=+25C
11

50 100 200 500 1000 2000
frRF — Input frequency (MHz)

RF1, RF2 Input Sensltivity vs. Input Frequency
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3 NN ---- +85C ,/!
N AN /
~
| ~ JON /Il
& \‘\\l:\ /' ’
3 ‘.\'\‘\ 4 /
-40 -~ - s gy
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frF — Input frequency (MHz)

X1 Input Sensitivity vs. Input Frequency
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uE: 0 K -2 to +10dBm
= \N‘.\\\ Vee \
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g -2 F
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2 A
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=+ 25T \
1 T l
0.5 1 2 5 10 20 50

fxi - Input frequency (MHz)
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(mA)

lcc — Current consumption

20

Xl Input Sensitivity vs. input Frequency
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2 \\ ---- +85°C
.% -20 >~ ~ =
3 ~
g. \,\ . \\\ "N |
' _3p [~ ™ ~
= <4
> \\QL ,’
~40 \'\ N \\
Vee = 5.0V \\ !
L LIl N
0.5 1 2 5 10 20 50
fx1 ~ Input frequency (MHz)
Current Consumption vs. Amblent Temperature
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SONY

Package Outline Unit : mm

16pin VSOP (Plastic) 225mil

_*50%01 1258%
[ [J] 010
16, '9
10800% .
st
< <
< [(=)
O M
[
, [FFTTTT, N
0.22'%s 0651012 015903

,0.1:0.1
mmmﬁ . SONY NAME| VSOP-16P-L0O
S EI1AJ NAME] S50P016-P-0225- *
0 JEDEC CODE
— bt * (Similar)
0° -10°

Detalled diagram of A

Note) Dimensions marked with *
does not include resin residue
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LPackage Name

T Package name Pack Features
ype - ackage
Symbol Description Maenadls| Lead pitch |Lead shape f;'j?%,,‘f‘,’é‘mm
DUAL Through
DIP | INLINE 254mm Hole  |2<direction
PACKAGE c (0OMIL) 4 ) g
SINGLE 2 54mm Through
SIP IN LINE P Hole 1-direction
PACKAGE (Q0OMILY 1y g
716 ZAG 2oLy | Throush
Standard ZIP IN-LINE P Hole 1-direction
PACKAGE Zig-Zag Lead
n-line
T PIN Through | Package
5 PGA | GRID C | My | Hole | under
£ ARRAY Lead side
PIGGY | PIGGY [ 254mm ;:‘l':“gh 2-direction
BACK | BACK (100MIL) Lead
SHRINK
DUAL 1778mm Through |
SDIP IN-LINE P (70MIL) Hole 2-direction
PACKAGE Lead
Shrink
SHRINK 1778mm Through
szip | BOEAG w P, é?ozba/{'ll‘) Hole | ldirection
PACKAGE in-line Lead
QUAD
1.0mm
QFP E[L?E’;DED * 0.8mm Guvl‘17~m8 4.direction
0 65
Standard flat PACKAGE mm
package SMALL
OUTLINE 127mm Gulil-
SOP | | LEADED « Pl soMi) | wing | Zdirection
PACKAGE
SMALL
Standard
OUTLINE 127mm
iﬁ:e:;:?er 50) J.LEADED 1L P (50MIL) J-Lead 2-direction
-§ PACKAGE
g VERY
g SMALL Gull-
VQFP | QUAD P 05mm 4-direction
8 FLAT Wing
.1‘:“ PACKAGE
@ VERY
Shrink flat SMALL Gull-
package VSOP | GUTLINE ‘ P | 065mm Wing | Zdirection
PACKAGE
THIN
SMALL 0.5mm Gull- . .
TSOP | OUTLINE ' P | (0 55mm) Wing | Zdirection
PACKAGE
QUAD
FLAT 127mm s
QFJ | TpADED . P GomiL) | JLead | édirection
Standard chip PACKAGE
carrier QUAD
Package
FLAT 1.27mm
QF N | NON.LEADED ’ © | “omiLy | Leadiess | under
PACKAGE side

*P -Plastic. C -+ --Ceramic
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