SONY

GPS Down Converter

CXA1951AQ

Description :

The CXA1951AQ is an IC developed as a GPS
down converter, featuring low current consumption
and small package. This IC is suitable for the
mobile GPS (Global Positioning System).

Features

* Includes all functions required for the GPS converter -

+ Total gain: 100 dB or more
¢ Operating supply voltage range: 2.7to 5.5V
* L ow current consumption: -
lcc =30 mA (Typ. at Vec =3 V)
¢ Excellent temperature characteristics

Applications
GPS {Global Positioning System)

Structure
Bipolar silicon monolithic IC

40 pin QFP (Plastic)

Absolute Maximum Ratings (Ta = 25 °C)
* Supply voltage Vee 7.0 v
* Operating temperature Topr —401to +85 °C
* Storage temperature  Tstg 6510 +150 °C
» Allowable power dissipation

Po 200 mw

Operating Conditions

Supply voltage Vee 271055 v

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right, Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY CXA1951AQ

Block Diagram and Pin Configuration
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SONY CXA1951AQ
Pin Description
Pin . . _— -
No Symbol | Pinvoltage Equivalent circuit Description
Internal PLL fr
1 NSW — - eql-.len.cy
division value switching
Vee -+ » +
200
2 |CPOUT — Charge pump output
GND
3,33 |NC — Not connected
41 5! i
0SC GND oV Gro.und for the internal
10 oscillator
1.6k
1k Connects the internal
6 |OSCB1 25V i o ‘ )
o |osces {7V e gsm a otr r;asone? or.
7 | OSCE1 1.7V (®) °"r;e°_‘°’ Otm"f“"th
8 | OsCE? o5V f:oun er input via the
“ 12k internal buffer.
11 |osc Vee 3V Internal oscillator power
supply
Connects decoupling
12 | osc peEC 17V cap_acnor fc_;r the internal
oscillator bias power
supply
13, 14| RF GND ov RF amplifier ground




SONY CXA1951AQ
Pin
No Symbol | Pinvoltage Equivalent circuit Description
Vce T
— 7 ™ RF amplifier input.
1o 16| FFINT 1.6V (15— j FF 7~ | When using as a single
" | RFIN2 16V @ W input, ground Pin 16 via
12L LAy the capacitor.
( 12k (P C (P
GND ' .
= —
17 | RF Voo 3V Slj:p;r;'spllfler power
—>—f Vee
o | 19
Av * * K 18
18. 18 RF OUT1 — }ﬁﬁ RF amplifier mixer
" 7| RF OUT2 —_ + output
R
GND
20 |IF GND ov IF amplifier ground
Vec—e—y s '
21,22 IF N1 19V %l %L ‘KI IF amplifier input
IF IN2 19V g +
@ “L?‘] N
990 .
@ S
1 A
A ( 990 X 200 gq J (
IF DECA 19V e g %
23,24 200 ifi i
IF DEG2 19V aND ? @_? IF ampiifier decoupling
Veo + ’
990% i
o5 | IEOUT 57V El_‘ [F:lmtpllfler mixer
q outpu
Yy
ole
GND
26 | IF vee 3V IF an:pllfler power
supply




SONY CXA1951AQ
Pin , . N .
No Symbol | Pinvoltage Equivalent circuit Description
27 | LIM Ve 3V Limiter buffer power
supply
Vee
28 |LIMIN 21V Limiter input
@
29, 30 LIM DECH 21V @ A |200 sk Limiter decouplin
lumMDEC2 | 2.1V A ¢ ping
GND
Vee é
31 |LIMOUT ‘\;l_! Limiter buffer output
GND
32 | LIM GND oV Limiter buffer ground
Reference frequency
signal output.
The reference frequency
High: 2.2V signal can also b d
34 |REFINV |9 g @150 be made
Low: 20V by connecting this pin
and Pin 35 with a crystal
oscillator to configure an
oscillator.
Reference frequency
35 [REFIN 21V input and reference
counter input
36 |PLLGND ov PLL ground
Switching for the charge
37 |Fc . pump OL.ItpUt status and
for the signal output to
Pin 38




CXA1951AQ

SONY
Pin ) . N -
No Symbol | Pinvoltage Equivalent circuit Description
Vco + l
. Output of the frequency
High: 2.2V l']] 200 C
38 | TEST QUT division signal by the
Low: 2.0V g y
| counter
( A
GND
veo .
4
High: 2.2V 200 ion si
39 |Lock DET ig @ Lock detection signal
Low: 0.1V — output
{l F
GND ‘e
40 PLL Vce 3V PLL power supply




SONY

CXA1951AQ

Electrical Characteristics

(Voo =3V, Ta = 25 °C)

ltem Symbol Measurement conditions Min. Typ. Max. Unit
Current consumption lcc 30 40 mA
. fin = 1575.42 MHz, —60 dBm

Front-end conversion CGmix! | fout = 20.46 MHz 14 | 18 dB
gain fosc = 1554.96 MHz, —10 dBm
2n.d mixer conversion CGmix? fin = 20 MHz, —60 dBm o4 5 6.5 B
gain fref = 16 MHz, —10 dBm
Limiter gain PGlim fin = 4 MHz, —-80 dBm 59 63 dB
Limiter output level Volim fin = 4 MHz, —30 dBm 0.7 0.75 0.8 Vp-p
o Input High current | IH Pin = Vee 9.5 14 A

Input Low current i PIN = GND -16.5 | —11.5 HA
NSW Input High current | [FCin Pin = Vee 25 36 LA

Input Low current IFCin PIN = GND -36 =25 HA
Charge pump output | H | lon Vepout = Vec/2 -3 -2 mA
current L [lot Vepout = Veo/2 2 3 mA
LOCK DET output H [ Von Load current = 0.1 mA 2 Vv
voltage L | VoL Load current = 0.1 mA 500 mv
1st [F output resistance Romix1 | Balanced output 1.4 2 2.6 kQ
1st IF input resistance Rimix2 | Single input 0.84 1.2 1.56 kQ
2nd IF output resistance Romix2 | Single output 0.69 1 1.3 ke
Limiter input resistance Rilim Single input 0.84 1.2 1.56 ke




SONY

CXA1951AQ

Design Reference Values

(Vec =3V, Ta=25°C)

NF Measurement

ltem Symbol Measurement conditions Min. Typ. Max. Unit
f=1.58 GHz
Noise figur NF 7 dB
Ise Tigure DBS measurement
1st IF output capacitance Balanced output 2 pF
1st IF input capacitance Single input 2 pE
2nd IF output capacitance Single output 2 pF
Limiter input capacitance Single input 2 pF
IF amplifier band width Bwif Input Level = -60 dBm 41 MHz
2k : 500
- 100p
- Match
Noise Source | (;;':ctjlr;g —|l+H RF Mix H
in g NF Meter
1 outr H
100p in
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Electrical Characteristics Measurement Circuit

68y g 68p
51 FH— AR
4.7u 4.7u
ol ST R 0
T_ 51
1
100nf fTOOn 100n f1 on f1 on f1 o | 1on

s (X) <
(32
N. C
10n @
o] Voo
. A A
I 35 T
10n

1/4 or 1/6 |

PLL

‘| 1/338 or 1/570

(19
| . (13)
< osc @ 10};}5
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68p
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SONY

CXA1951AG

Application Circuit

LQH3N331J04/LQS33N220G04

L7, L8, C10: Jumper
L9, C9: Open LQH1NR56KG4A.QHINR47KO4

L6 C8
L10 c17 0.560/0.47y% 4.7
voe 330p/22) 82p C1i=— 51p/62p al
LQS33N680G04 é * é C15 Ci4 T 0‘56“"0'41;3 %
S,, § —Lc1s cigL—
68 — —
w Sl T T G
C22—- C21 ST ¥ T S 9  =EC18|C12  (19f0/20%)
CNOSCECNOEONORE)
Quiput (fo/4fo)102 Ca4 | _‘ L4§
TCTSUOLF @ 19 <
(X< §
o0
4.7y ©
NC 2 o7y & 2
8
18414 or 16.3688MHz o+ 1' cEe 68y L3 -
H n
TCXO (18fo/16fo) input "TA L e
o (35 (16)—{H LQS33NB80G04
CXAT851AG 100p LQP21A3N3J04
10n 1/4 or 1/6
@ c4 =g T2 ot
100 f=1575.42MHz | 100p L2 |CV1
sw2® @ @ /:_/\
[ ke / 11570 *
Test outputo——— @ 17338 or @ i
ose 100 Ca;rzcospoeomw
X Z A
Lock datect @ (1521f0/1520f0) @
47 in C3
co7 a @ 0
47y
DROTONONONONGROSOSE
100= R3 NC c2
j
fo/4io S ip
sW1 Cs =
- n W
c29 o &
. = c e (o)
58U§ 680 pm4 '—T—i 4.7].177/;-
L
L1a 1.5n =
LOS33NBBOG04 Cao
T

Notice: Two component values are indicated, the order is depending on the output frequency.
The first value is as for 'fo output' and the second value is as for *4fo output'.

Application circuits shown are typical examples ilustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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SONY CXA1951AQ

Description of Operation

This IC down-converts the GPS (Global Positioning System) frequency of 1.57542 GHz {o fo (fo: 1.023 MHz)
or 4fo.

The internal configuration is divided into the analog block, consisting of the amplifier and mixer, and the digital
block {including limiter), which forms the PLL.

The two-stage analog block has an external filter; it converts the frequency and amplifies the signal. The PLL
frequency division ratio can be switched in the digital block in order to down-convert the output signal to fo or
4fo.

1. Oscillator
Transistor and bias circuits are incorporated in this IC. A Colpitts or Hartley oscillator can be configured by

adding an external resonator. Also, the oscillator is a paired circuit so as to enable balanced output.

IC

T/\ 45 o 7ol

—O—O—0O
——o
I___

Example of Colpitis Oscillator Configuration (one side)

Example of Balanced Configuration

A varactor (variable capacitance) diode, as shown by the dotted line, is added to this IC to configure a VCO,
and the resonant frequency is varied depending on the control voltage of Pin 2 (charge pump output) to CP.

—11—



SONY ' CXA1951AQ

2.

1st IF Output

Pins 18 and 19 are open collector outputs.

The bias signal is supplied by the cails, and the output is connected to the 2nd mixer input Pins 21 and 22
via the filter. Use a capacitor to cut direct current. Decoupling for Pins 23 and 24 should be done as close
to the IC as possibie.

A

p—y L/

Filter

When fo is selected for IF,
the frequency here is 19fo.

When 4fo is selected for IF,
the frequency here is 20fo. Gé}

Vvce

2nd IF Output

Pin 25 is emitter follower output.

After passing via the filter, the direct current is cut, and input is to the limiter input Pin 28. fo or 4fo is cutput
from the limiter output Pin 31. (Pin 31 is emitter follower output.)

Decoupling for Pins 29 and 30 must be done as close to the IC as possible.

I R |y
3

IF output )
{fo/dio) -

o



SONY CXA1951AQ

4. NSW({Pin1)
The internal counter frequency division value is determined by connecting this pin to Voc or GND when
selecting fo or 4 fo for IF, as shown in the table below.

IF fo 4fo
NSW Vee GND
VCO counter 338 frequency division | 570 frequency division
Reference frequency counter | 4 frequency division 6 frequency division

5. CPOUT (Pin 2)
~ Acurrent output charge pump configures an external loop filter for VCO control voltage.

R2

R1 c2

C1
A
6. FC (Pin 37)

This pin performs two functions when connected to Vcc or GND; CPOUT (Pin 2) output status switching
and TEST OUT (Pin 38) selector switch. (See Table 1)

7. TEST OUT (Pin 38)
This is the monitor pin for the internal counter frequency division output.
The frequency division signals for VCO counter and reference frequency counter can be switched
depending on FC status. (See Table 1)

FC to Vce FC to GND
CPOUT | TESTOUT | CPQUT | TESTOUT

fr > fm L fr H fm

fr=fm z fr Z fm

fr < fm H fr L fm

Table 1

Z: High-impedance fr. Reference frequency counter output frequency
H: High fm: VCO counter output frequency

L: Low

8. LOCK DET (Pin 39)
This pin detects PLL lock status. When PLL is not locked, the pin voltage is not set; when locked, it is 2V DC.

Note) * The voltages mentioned are for supply voltage of 3 V, load current of 100 pA.
* A thin pulse will be observed on monitoring this pin with an oscilloscope, but this is normal.



SONY CXA1951AQ

9. REF IN (Pin 35} and REF INV (Pin 34)
The signal input from the external oscillator to REF IN can be used as the reference signal. Further, a
reference signal can be generated by connecting a crystal oscillator between Pin 35 and Pin 34,

{1) Example of reference signal generated by the external oscilfator
As shown in the figure below, input to RFIN via the capacitor to use the external oscillator signal as
the reference signal.

(2) Example of reference signal generated by the crystal oscillator
As shown below, connect the crystal oscillator between Pin 34 and Pin 35, making sure that the
oscillation stability, etc. is satisfactory.

Further, the capacitance ratio of Ci and Co should be 1 t0 2 : 1 (Ci : Co). Select the capacitance values
so that the serial capacitance of Ci and Co may be the load capacitance specified by the crystal

oscillator.
(34) (35)
F_{n
Co Xtal c

10. Power supply pin and OSC DEC (Pin 12) decoupling
This IC has five power supply and ground systems, due to the following reasons:
1) It handles high frequency signals.
2) The total gain is high. (100 dB or morg)
3) It combines analog and digital blocks.
Therefore, it is absolutely necessary to decouple these power supply lines as close to the IC as possible.
When necessary, insert the inductor (about 6.8 p) in series in the power supply line.

Vee GND
I N
As short as possible ——»{
L ©
Power supply

OSC DEC is the internal reference voltage decoupling pin, and must be grounded with a capacitor
{(about 100 nF).

Notes on Operation
Make sure to take measures for static electric damage because the high frequency signals are handled so that
protection elements are omitted from this 1C.

—14—
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Gain [dB] CG [dB]

Current consumption [mA]

2nd Mixer BW {C/P)

5 T
26 S 116.5MHZ @—3dB
‘\
M)
)
N =
0
- Voo =27V ‘-\ 8
23 | fin = 20.368MHz v
- PLo =-10dBm Y
- Pin = -60dBm “‘
I fl.o = variable
L1 L rills)
0.1 1 10 100
f output [MHz]
Lim Amp Gain

65 1 T T

60

55 \ =
@

50 =

Vee = 3.0V §

45 ™ Input Level = —80dBm \ T

40— 25°C

--o--  0°C
a5 |__—A— 40°C
—0—  85°C
30 | L 1 11
1 10 102
Frequency [MHz]
Vcce vs. Current consumption
40 T T
Ta=25°C
35 /;J.
_—-—-'-'----—---

35 | 3
[T
=4

25 U]
8]

20

15

2.5 3 3.5 4 4.5 5 5.5 6
Vee [V

2nd Mixer Conversion Gain

Voo= 3.0V
30 ST fire = 4.082MHZT
o,
e N
25 S
"\\
20 \\\\
N N\
15} ——— 75°C ] \\
—— 2550 N
———— 0°C N
10 —==—== 40°C
|
1 10 100
fiF1 [MHz]

F/E 2-signal characteristics

20 T T T 1
P -1dBm IP3
0 —~28dBm 7 IP3 = —15dBm
A
—40 Veo =27V
/ fRF = 1574.42MHz
-60 / fRF2 = 1575.42MHz
Y, fref = 16.368MHz
-80 7 Pref = ~10dBm
N =180
_1 00 1 1 L[]
-100 80 -60 —40 -20 0 20
PFin [dBm]
Front End conversion GAIN, NF
19
17
15—Veo = 3v T~
Ta=25°C N—
13 T
CG
M ------ NF
] -
7 ==
5
1450 1500 1550 1850 1650 1700

Frequency {MHz]
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Package Outline Unit : mm
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