i..!NTLcnb NT1065 "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
L1/L2/L3/L5 band RF Front End

1. OVERVIEW

NT1065 "Nomada" is a four-channel RF front end for a simultaneous reception of GPS,
GLONASS, Galileo, BeiDou, IRNSS, QZSS Global Navigation Satellite System (GNSS) and
also satellite-based augmentation system (SBAS) including onmiSTAR signals of various
frequency bands L1, L2, L3, L5, El, E5a, E5b, E6, B1, B2, B3. Galileo ES band as well as
BeiDou B1, B2, B3 (phase 3) band can be obtained as entire signal with two channels fed by the
same LO and then restored in digital domain to true complex data. As a benefit one can discover
wide possibilities of improving the positioning accuracy down to centimeter range without
taking RTK technique. Each setting, including output signal frequency bandwidth, AGC options,
mirror channel suppression option, etc., can be set for every channel individually. NT1065
includes two fully independent frequency synthesizers. Channel#1 and channel#2 are supplied
with LO signal generated in PLL “A” while PLL “B” is assigned for channels #3 and #4. For
specific applications there is an option to feed all four channels with single LO source from PLL
“A”. This powerful toolkit is accompanied with very simple and easy-to-use register map. All
the functionality allows application of NT1065 "Nomada" in high precision GNSS based
positioning, goniometric, driverless car systems and related branches.

2. FEATURES

— Single conversion super heterodyne receiver
— Four independent configurable channels, each includes preamplifier, image rejection
mixer, IF filter, IFA, 2-bit ADC

— Signal bandwidth up to 31MHz supports GNSS high precision codes such as P-code in
GPS or wideband E5 Galileo

— Dual adoptable AGC system (RF + IF) or programmable gain
— High dynamic range with 1dB compression point more than -30dBm

— Analog differential output with two options of voltage swing 0.2/0.47Vp-p and
0.4/0.98Vp-p (sine wave/noise) or 2-bit ADC digital output data

— Two independent fully integrated synthesizers with flexible LO and CLK frequencies
selection (“A” and “B”)

— Embedded temperature sensor

— SPIl interface with easy-to-use register map

— Individual status indicators of main subsystems (available in SPI registers) and
cumulative status indicator (AOK, available both as a separate pin and in SPI registers)

— 10x10mm QFN88 package

3. APPLICATIONS

— GNSS based positioning systems

— GNSS based goniometric systems
— In-vehicle navigation systems

— GNSS based driverless car systems
— Professional drones
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4. DESCRIPTION
4.1 BLOCK DIAGRAM
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Figure 4.1: NT1065 "Nomada" Block diagram
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4.2 PINS DESCRIPTION
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Figure 4.2: Pin configuration
Table 4.1: NT1065 "Nomada" pin description
# Name Description
1 GND Ground
2 GND Ground
3 RF2 GND 2" channel RF ground
4 RF2 GND 2" channel RF ground
5 RF2 IN 2" channel RF input (DC coupled)
6 RF2 GND 2" channel RF ground
7 RF2 VCC 2" channel “RF2” LDO output voltage 2.7V
8 MIX2 VCC 2" channel “MIX2” LDO output voltage 2.7V
9 RS GND Voltage and current reference source ground
10 PLLA GND PLL “A” ground
11 PLLA VCC PLL “A” LDO output voltage 2.7V
12 PLLB VCC PLL “B” LDO output voltage 2.7V
13 PLLB GND PLL “B” ground
14 REF CUR External high-precision resistor connection
15 MIX3 VCC 3" channel “MIX3” LDO output voltage 2.7V
16 RF3 VCC 3" channel “RF3” LDO output voltage 2.7V
17 RF3 GND 3" channel RF ground
18 RF3 IN 3" channel RF input (DC coupled)
19 RF3 GND 3" channel RF ground
20 RF3 GND 3" channel RF ground
21 GND Ground
22 GND Ground
23 GND Ground
24 GND Ground
25 RF4 GND 4™ channel RF ground
26 RF4 GND 4™ channel RF ground
27 RF4 IN 4™ channel RF input (DC coupled)
28 RF4 GND 4™ channel RF ground
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# Name Description
29 RF4 VCC 4™ channel “RF4” LDO output voltage 2.7V
30 MIX4 VCC 4™ channel “MIX4” LDO output voltage 2.7V
31 RF4 GND 4™ channel RF ground
32 TEST Test output; should be opened
33 RO GND Reference oscillator ground
34 REF IN Reference frequency (TCXO) input
35 RO VCC “RO” LDO output voltage 2.7V
36 3V VCC Supply voltage 3V
37 IFA4 GND 4™ channel IFA ground
38 IFA4 VCC 4™ channel “IFA4” LDO output voltage 2.7V
39 IFB4 GND 4™ channel IF buffer & ADC ground
4™ channel analog output — true; 2-bit ADC digital output data —
40 IF4 OUTp/MAGN MAGN
41 [F4 OUTw/SIGN 4™ channel analog output — complement; 2-bit ADC digital output data
- — SIGN
42 IFB4 VCC 4™ channel “IFB4” LDO output supply 2.7V
43 IFB4 GND 4™ channel IF buffer & ADC ground
44 GND Ground
45 GND Ground
46 IFB3 GND 3" channel IF buffer & ADC ground
47 IFB3 VCC 3" channel “IFB3” LDO output supply 2.7V
3" channel analog output — complement; 2-bit ADC digital output data
48 IF3_OUTn/SIGN " SIGN
3" channel analog output — true; 2-bit ADC digital output data —
49 IF3_ OUTp/MAGN MAGN
50 IFB3 GND 3" channel IF buffer & ADC ground
51 IFA3 VCC 3" channel “IFA3” LDO output voltage 2.7V
52 IFA3 GND 3" channel IFA ground
53 CLK GND CLK management unit ground
54 CLK VCC “CLK” LDO output voltage 1.7V...VCC (Regl12<D4-D0> dependent)
55 CLK OUTI1 Clock frequency analog output — true; CMOS output
56 CLK OUT2 Clock frequency analog output — complement
57 CLK GND CLK management unit ground
58 CLK GND CLK management unit ground
59 IFA2 GND 2" channel IFA ground
60 IFA2 VCC 2" channel “IFA2” LDO output voltage 2.7V
6l IFB2 GND 2" channel IF buffer & ADC ground
2" channel analog output — true; 2-bit ADC digital output data —
62 I[F2_ OUTp/MAGN MAGN
2" channel analog output — complement; 2-bit ADC digital output data
63 IF2_ OUTn/SIGN "~ SIGN
64 IFB2 VCC 2" channel “IFB2” LDO output voltage 2.7V
65 IFB2 GND 2" channel IF buffer & ADC ground
66 GND Ground
67 GND Ground
68 IFBI GND 1** channel IF buffer & ADC ground
69 IFB1 VCC 1* channel “IFB1” LDO output voltage 2.7V
70 IF1 OUTw/SIGN 1** channel analog output — complement; 2-bit ADC digital output data
- — SIGN
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# Name Description
1** channel analog output — true; 2-bit ADC digital output data —

71 IF1_ OUTp/MAGN MAGN

72 IFB1 GND 1* channel IF buffer & ADC ground

73 IFA1 VCC 1* channel “IFA1” LDO output voltage 2.7V
74 IFA1 GND 1* channel IFA ground

75 CSN SPI chip select (active low)

76 SCLK SPI clock input

77 MOSI SPI data input

78 MISO SPI data output

Cumulative status indicator:
79 AOK “1” wvalid
“0” fail

80 RF1 _GND 1* channel RF ground

81 MIX1 VCC 1** channel “MIX1” LDO output voltage 2.7V
82 RF1 VCC 1% channel “RF1” LDO output voltage 2.7V
83 RF1 GND 1* channel RF ground

84 RF1 IN 1* channel RF input (DC coupled)

85 RF1 GND 1* channel RF ground

86 RF1 _GND 1* channel RF ground

87 GND Ground

88 GND Ground
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4.3 APPLICATION SCHEMATIC
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Figure 4.3: NT1065 "Nomada" Application schematic

Table 4.2: External component description

Component Nominal value Tolerance Notes
Cl* 1.2pF +5% Matching network capacitor for L1 band
-- pF - Matching network capacitor for L2/L.3/L5 band
C2 1uF +20% Supply voltage filter capacitor
C3 1uF +20% Supply voltage filter capacitor
C4 1uF +20% Supply voltage filter capacitor
CS5 1uF +20% Supply voltage filter capacitor
C6 1uF +20% Supply voltage filter capacitor
C7 1uF +20% Supply voltage filter capacitor
C8* 1.2pF +5% Matching network capacitor for L1 band
-- pF - Matching network capacitor for L2/L.3/L5 band
Co* 1.2pF +5% Matching network capacitor for L1 band
-- pF - Matching network capacitor for L2/L.3/L5 band
C10 1uF +20% Supply voltage filter capacitor
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Component Nominal value Tolerance Notes
Cll1 1uF +20% Supply voltage filter capacitor
C12* 33pF +20% Blocking capacitor
C13 1uF +20% Supply voltage filter capacitor
Cl4 10nF +20% Supply voltage filter capacitor
C15 10uF +20% Supply voltage filter capacitor
Cl16 1uF +20% Supply voltage filter capacitor
C17 1uF +20% Supply voltage filter capacitor
C18 1uF +20% Supply voltage filter capacitor
C19 1uF +20% Supply voltage filter capacitor
C20 1uF +20% Supply voltage filter capacitor
C21 1uF +20% Supply voltage filter capacitor
C22 1uF +20% Supply voltage filter capacitor
C23 1uF +20% Supply voltage filter capacitor
C24 1uF +20% Supply voltage filter capacitor
C25 1uF +20% Supply voltage filter capacitor
C26 1uF +20% Supply voltage filter capacitor
Co7x 1.2pF +5% Matching network capacitor for L1 band
-- pF - Matching network capacitor for L2/L.3/L5 band
L1* 8.2nH (Q>40) 199, Matching network inductor for L1 band
10nH (Q>40) Matching network inductor for L2/L3/L5 band
L% 8.2nH (Q>40) Y Matching network inductor for L1 band
10nH (Q>40) Matching network inductor for L2/L.3/L5 band
L3* 8.2nH (Q>40) 1994 Matching network inductor for L1 band
10nH (Q>40) Matching network inductor for L2/L3/L5 band
L4 120Q2 / 100MHz +20% Supply voltage filter inductor
L5+ 8.2nH (Q>40) Y Matching network inductor for L1 band
10nH (Q>40) Matching network inductor for L2/L.3/L5 band
R1 61.9kQ +1% High precision resistor
RO* 200Q +5% Load resistor if analog differential output
--Q - DNP if 2-bit ADC output
R3* 200Q2 +5% Load resistor if analog differential output
--Q - DNP if 2-bit ADC output
R4* 200Q +5% Load resistor if analog differential output
--Q - DNP if 2-bit ADC output
R5* 200Q2 +5% Load resistor if analog differential output
--Q - DNP if 2-bit ADC output
Note:

* — defined depending on PCB construction and purpose
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4.4 SERIAL INTERFACE DESCRIPTION
4.4.1 PROTOCOL DESCRIPTION

NT1065 "Nomada" can be configured with standard 4-wire SPI. In addition special pin "AOK"
(cumulative status indicator) for unexpected system failure tracking is available.
User register map is split up into five parts according to functionality:
— System Info
— General settings and status
— CLK settings
— Channel settings and status (separate for each channel)
PLL settings and status (separate for each PLL)
Available settings and statuses are listed subsection 4.4.6.

4.4.1.1 GENERAL DESCRIPTION

Serial interface is used to read and change NT1065 "Nomada" data register information. It is
intended for status monitoring, mode configuration and parameter adjustment.
Serial interface requires 4-wires for communication:

» (SN —serial interface enable signal input

=  MISO - serial interface output data

»=  MOSI - serial interface input data

= SCLK - data clock signal transmitted through MISO and MOSI outputs

AOK |Z: Control logic

SCLK g Ii
NT1065

“Nomada”

MOSI &_ functional
blocks

MISO >
> Data reader (}:{) 8-bit registers <1|:|l>

Figure 4.4: Serial interface structure

Standard information packet (command) consists of two bytes. The first byte is
command/address, second — data byte. Data format is always a bit sequence from first MSB to
last LSB. All data transfers are framed by CSN signal, which must be low for any data transfer.
In "idle" state, when CSN is high, SCLK, MOSI and MISO pins are blocked and don’t respond
to external signals. At the beginning of any data transfer (falling CSN edge) SCLK must be low.
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4.4.1.2 WRITING TO REGISTER
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Figure 4.5: Individual register writing

Single write reading is shown in Figure 4.5. Communication is initialized by setting Chip Select
(CSN) pin low. Bytes are transmitted MSB first. Data are clocked into the NT1065, through the
MOSI pin, on the rising edges of SCLK. The first bit of a command/address byte is a read/write
attribute: read operation is defined by logic "1" and write operation is defined by logic "0". Bits
A6...A0 represent the address of the register to be read or written. Second byte (D7...DO0 bits) is
data written to the given address register. After the 16" rising SCLK edge and turn-off CSN hold
time CSN goes high, disabling the interface.

4.4.1.3 READING FROM REGISTER

CSN _‘ !»
| [
| [
} |
MOSI X 1 A6 A5 A4 A3 A2 A1 A0 ! ! X
(read) | |
| |
| [
NS
MISO D7 D6 D5 D4 D3 D2 D1 DO ——

Figure 4.6: Single register reading

Single register reading is similar to writing. First byte is command byte. Read attribute is logic
"1" and A6-AO0 bits specify address of register to be read. Data are clocked out the NT1065,
through the MISO pin, on the falling edges of SCLK. Output data should be clocked on rising
SCLK edges of external SPI master. Bytes are transmitted MSB first. After sending data byte
CSN goes high, disabling the interface.

4.4.1.4 BURST DATA TRANSFER
The NT1065 "Nomada" has a SPI burst-mode data transfer. Unlike single data transfer CSN is
continue to be “low” after LSB of data byte. Next bit after LSB is a write/read attribute. CSN

goes high to stop burst data transfer. Direction of data transfer can be changed an infinite number
of times during burst data transfer. See examples below, please.
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Figure 4.7: Burst data writing
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Figure 4.8: Burst data reading
mmmandn—1h __mmmandn
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Figure 4.9: Burst data writing and reading
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4.4.1.5 TIMING DIAGRAM
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Figure 4.10: SPI timing diagram

Table 4.3: SPI timing

Parameter description | Symbol Condition - Value Unit
min typ. max

SCLK frequency fclk - - - 40 MHz

SCLK high and low h 1) etk = (tehel) s | - | 12| s

time tel

Duty cycle D - 40 - 60 %

CSN setup time before ts csn i 2 i i ns

SCLK —

CSN hold time th csn - 4 - - ns

Data set up time tsud - 10 - - ns

Data hold time thd - 3 - - ns

S.WltCh from Z-state tswfrZ | Load 20 pF - - 10 ns

time

Output data hold time thdout | Load 20 pF 2.8 - - ns

Output data valid time tvdout | Load 20 pF - - 10 ns

Switch to Z-state time tsw2z | Load 20 pF 3 - 8 ns
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4.42 PROGRAMMABLE REGISTERS

4.4.2.1 SYSTEM INFO
— ID number, release

Bit Name Description Default
number
Reg0, 0x00
D7-D0  [ID<12:5> |Technical information. Chip number. (0010000101001)g,. = 1065 [ "00100001"
Regl, 0x01
D7-D3  |ID<4:0> Continue. Refer to Reg0<D7-D0> "01001"
D2-D0  |Release<2:0> Technical information. Chip version. (010)4.. =2 "010"

4.4.2.2 GENERAL SETTINGS AND STATUS

— Mode (standby, synthesizer only, active)

— TCXO frequency setting (10MHz, 24.84MHz). If other frequency is used, please, contact
to NTLab for a solution.

— LO source (PLL “A” for channels#1&2 + PLL “B” for channels#3&4; PLL “A” for all
channels)

— LPF auto-calibration system execute and status

— Channel# to be monitored for status (ch#1, ch#2, ch#3, ch#4)

— Temperature measurement mode (single, continuous)

— Temperature measurement system execute

— AOK indicator configuration

— General Status (AOK, temperature)

— Selected channel status (RF AGC indicator, RF Gain, IF Gain)

Bit Name Description Default
number
Reg2, 0x02
D7-D2  |[Unused Unused "000000"
IC mode:
"00" standby
"o1" PLL "A" only
DI-D0  |[Mode<1:0> 1o” PLL "A" only "y
11 active
As register bits are writable in any mode, exclude any
configuration change in " standby " mode to return in last
configured "active" mode
Reg3, 0x03
D7-D2  |Unused Unused "000000"
TCXO frequency setting. If other frequency is used, please,
contact to NTLab for a solution: -
Dl TCXO _sel non 10.0 MHz 0
" 24.84 MHz
LO source:
"o" PLL "A" for all channels "win
Do LO_Source o, PLL "A" for channels#1&2, PLL "B" for !
channels#3 &4
Reg4, 0x04
D7-D2  |[Unused Unused "000000"
LPF auto-calibration system status:
D1 LPF ACS S "0" error -
"1 completed successfully
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Bit Name Description Default
number
LPF auto-calibration system execute (duration is about 15 ms and
DO LPF EXE '1’t zjt’utomatically reset's to "0" when finished): nyn
- 0 finished
"1 start
Reg5, 0x05
D7-D6 |Unused Unused "00"
Channel to be monitored for status:
"00" channel#1
D5-D4  |Ch_StNumSel<1:0>  |"01" channel#2 "00"
"10" channel#3
"11" channel#4
D3-D2  |[Unused Unused "00"
Temperature measurement mode:
D1 TS MD "o" single "o"
" continuous
Temperature measurement system execute (duration is up to 17
DO TS EXE ms and it automatica.lly resets to "0" when finished): non
- "o" finished
"1 start
Reg6, 0x06
D7-D5 |Unused Unused "000"
LPF auto-calibration system status as AOK's component:
D4 LPF_ACS_AOK "o" forbidden "
"1 permitted
PLL "A" & "B" (if enabled) lock indicator as AOK's components:
D3 PLL LI AOK "o" forbidden "
"1 permitted
PLL "A" & "B" (if enabled) VCO input voltage comparator status
as AOK's component: "in
D2 PLL VCO_AOK e D rbidden 1
" permitted
RF AGC indicators (all enabled channels) as AOK's components:
D1 RF_AGC _AOK "o" forbidden "o"
" permitted
IC standby mode as AOK's component (forces AOK to "0" in
standby mode): "
Do StdBy_AOK or : forbidden !
"1 permitted
Reg7, 0x07
D7-D5 |Unused Unused "000"
Cumulative status indicator:
D4 AOK "o" fail -
"1 valid
D3-D2  |Unused Unused "00"
Temperature sensor indicator:
"0000000000"  not valid range
"0110010100"  not valid range
"0110010101"  +125°C
DI-DO TS code<9:8> Temp = 41720722+ (IS _code <9:0>) -
e ec
"1001111001"  -40°C
"1001111010"  not valid range
"1111111111"  not valid range
Reg8, 0x08
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Bit Name Description Default
number
D7-D0 |TS code<7:0> Continue. Refer to Reg7<D1-D0> -
Reg9, 0x09
D7-D6 |Unused Unused "00"
RF AGC indicator (refer to Reg5<D5-D4> for channel
RF_AGC Down selection):
D5-D4 "00" input signal power is within regulating range
) "01" input signal power is lower than threshold )
RF_AGC Up "10" input signal power is higher than regulating range
"1 impossible state or RF AGC system is damaged
RF gain value (refer to Reg5<D5-D4> for channel selection)
. "0000" 11 dB
D3-DOIRF_GainSt<3:0> with step of 0.95 dB -
"1111" 25.5 dB
Reg10, 0x0A
D7-D5 |Unused Unused "000"
IFA gain value at T = +25 °C (refer to Reg5<D5-D4> for channel
selection):
"00000" -0.5dB
"00011" 10.5 dB
"00111" 22.7dB
"01010" 31.5dB
D4-DO0 |IFA_ GainSt<4:0> "01110" 410 dB -
"10001" 50.7 dB
"10101" 61.0 dB
"10111" 63.0 dB
"11000" not valid range
. not valid range
"1 not valid range

4.4.2.3 CLK SETTINGS
CLK C divider ratio (:8, :9 ... :31)

CLK frequency source (PLL “A”, PLL “B”)
CLK type (LVDS, CMOS)

CLK amplitude (230mV, 340mV, 460mV, 570mV if “LVDS” type; 1.8V, 2.4V, 2.7V,
VCC if “CMOS” type)

CLK output DC level if “LVDS” type (1.55V, 2.1V, 2.4V, 2.7V)

Bit Name Description Default

number

Regll, 0x0B

D7-D5 |Unused Unused "000"
CLK C divider ratio:

D4-DO0 |CDIV_R<4:0> 01000 8 . "o1r11"

- with step of 1

"11111" 31

Reg12, 0x0C

D7-D6 |Unused [Unused | "00"
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NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
L1/L2/L3/L5 band RF Front End

Bit Name Description Default
number
CLK frequency source:
D5 CLK Source "o" from PLL "A" "o"
"1" from PLL "B"
CLK type:
D4 CLK TP "o" CMOS "
"1" LVDS
CLK amplitude with Ry,,q / without Rjg,q if "LVDS" type (V) :
"00" 0.23/0.46V
D3-D2 |CLK CC<1:0> "01" 0.34/0.69V "10"
"10" 0.45/092V
"11" 0.56/1.13V
CLK amplitude if "cMos" [CLK output DC level if
type (refer to Regl2<D4>) LVDS type  (refer  to
Regl2<D4>)
DI-DO |CLK OL<1:0> "00" 1.8V "00" (1.8-0.55*%V,,) V "00"
"01" 24V "01" (2.4-0.55*%V,,) V
"10" 27V "0" (2.7-0.55%V,) V
" external (VCC)  ["11"  (VCC - 0.55*V,,)) V
4.4.2.4 CHANNEL SETTINGS
— Channel enable
— Channel GNSS (LSB or USB)
— IF pass band (7bits, 15.0MHz — 31.0MHz)
— Output data interface (analog differential output, 2-bit ADC output)
— IFA output DC level (1.5V, 1.7V, 1.9V, 2V)
— RF GC mode (manual, auto)
— IFA GC mode (manual, auto)
— RF AGC thresholds (3 bits for upper threshold, 3 bits for lower threshold)
— IF AGC threshold (200mV, 400mV)
— RF gain in manual mode (4 bits)
— IF gain in manual mode (10 bits)
— Channel output load 200 Ohm external resistor (yes, no)
— ADC output logic-level high (1.8V, 2.4V, 2.7V, VCC)
— ADC type (asynchronous, clocked by rising edge, clocked by falling edge)
Bit Name Description Default
number
Channel#1 Regl13, 0x0D / Channel#2 Reg2(, 0x14 / Channel#3 Reg27, 0x1B / Channel#4 Reg34, 0x22
D7-D2  |Unused Unused "000000"
Channel# GNSS: wyn
D1 Ch# LSB "o" USB (upper side band) gﬁgi;‘ " (1),,
" LSB (lower side band)
Channel# enable:
DO Ch# EN "0" disabled "
" enabled
Channel#1 Regl14, 0x0E / Channel#2 Reg21, 0x15 / Channel#3 Reg28, 0x1C / Channel#4 Reg35, 0x23
D7 |Unused |Unused | "o"
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4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
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Bit Name Description Default
number
IF pass band:
"0000000" 11.22 MHz not guaranteed range
"oo10101" 14.83 MHz not guaranteed range
"0010110" 15.12 MHz
"0011000" 15.69 MHz
"oo11011" 16.59 MHz
"0011110" 17.60 MHz
"0100001" 18.33 MHz
"0100100" 19.36 MHz
"0100111" 20.31 MHz
"0101010" 21.13 MHz
Ch#1
"o1o1101" 21.92 MHz "1010010"
Ch#2
D6-D0  ILPF codeti<6:0> 0110000 21.89 MHz 1001000
- Ch#3
"0110011" 23.82 MHz "0111110"
Ch#4
"0110110" 24.94 MHz "0100000"
"0111001" 25.45 MHz
"0111100" 26.50 MHz
"o111111” 27.38 MHz
"1000010" 28.31 MHz
"1000101" 29.02 MHz
"1001000" 29.64 MHz
"1001011" 30.47 MHz
"1001101" 31.19 MHz
"1001110" 31.55 MHz not guaranteed range
"1l 43.41 MHz not guaranteed range
Channel#1 Regl5, 0x0F / Channel#2 Reg22, 0x16 / Channel#3 Reg29, 0x1D / Channel#4 Reg36, 0x24
D7 Unused Unused "0"
IF AGC threshold (w.r.t. sinewave signal):
D6 IFA# AmpLvl "o" 200 mV "o"
"1 400 mV
Channel output load 200 Ohm external resistor:
D5 IFA# ResLoad "o" not mounted "
"1 mounted
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4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
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Bit Name Description Default
number
RF GC mode:
non manual gain adjustment (refer to
D4 RF# AGC MD RF#_Ga.1n<3:O> t'o set gain) non
- - automatic gain control (refer to
" RF# AGC UB<2:0> and RF# AGC _LB<2:0>
to set thresholds)
IFA GC mode:
manual gain adjustment (refer to
D3 IFA# AGC _MD "o" IFA# ManGC<4:0> and IFA# Gain<4:0> to "
set gain)
"1 automatic gain control
IFA output DC level:
"00" 155V
D2-D1 |IFA# OP<I1:0> "01" .75V "01"
"10" 1.90V
"11" 2.00V
Output data interface:
DO IFA# OT "o" analog differential output "o"
"1 2-bit ADC output (CMOS)
Channel#1 Reg16, 0x10 / Channel#2 Reg23, 0x17 / Channel#3 Reg30, 0x1E / Channel#4 Reg37, 0x25
D7 Unused Unused "0"
RF AGC upper threshold (w.r.t. sinewave signal input power):
"000" -47 dBm
"oo1" -45 dBm
"010" -43 dBm
D6-D4 |RF# AGC UB<2:0> "011 -42 dBm "o11"
"100" -41 dBm
"101" -40 dBm
"110" not valid range
"111" not valid range
D3 Unused Unused "0"
RF AGC lower threshold (w.r.t. sinewave signal input power):
"000" not valid range
"oo1" not valid range
"010" not valid range
D2-D0 |RF# AGC LB<2:0> "011 -49 dBm "100"
"100" -46 dBm
"101" -45 dBm
"110" -43 dBm
"1 -42 dBm
Channel#1 Regl7, 0x11 / Channel#2 Reg24, 0x18 / Channel#3 Reg31, 0x1F / Channel#4 Reg38, 0x26
RF gain in manual mode (if RF# AGC_MD ="0"):
. "0000" 11dB " "
D7-D4  RF#_Gain<3:0> with step of 0.95 dB Il
"1111" 25.5dB
D3-D2  |Unused Unused "00"
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4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
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Bit Name Description Default
number
IFA coarse gain value in manual mode (IFA# AGC MD =
"0"):
"00000" -0.5dB
"00011" 10.5 dB
"00111" 22.7dB
"01010" 31.5dB
D1-DO  [IFA# ManGC<4:3> "01110" 41.0dB "01"
"10001" 50.7 dB
"10101" 61.0 dB
"10111" 63.0 dB
"11000" not valid range
not valid range
"11111" not valid range
Channel#1 Reg18, 0x12 / Channel#2 Reg25, 0x19 / Channel#3 Reg32, 0x20 / Channel#4 Reg39, 0x27
D7-D5 |IFA# ManGC<2:0> Continue. Refer to Regl7<D1-D0> "1
IFA ﬁnﬁ: gain value in manual illjr?sgﬁ ddgjlrtil (Siient:‘c;;)\r]e
ff(‘)‘,{‘)if’ (FIFA%_AGC MD =" &0l Gf IFA# AGC MD =
' "1") & (IFA# OT ="1"):
"00000" -0.35dB "00000" 0.2%
"00111" -0.35dB "00100" 15.1%
"01000" -0.30 dB
"01001" -0.10dB "01001" 27.8%
"01010" 0.30dB "01010" 30.3%
"01011" 0.90 dB "01011" 32.4%
"01100" 1.70 dB "01100" 34.5%
"01101" 2.40dB "01111" 41.0%
D4-D0  |IFA# Gain<4:0> "01110" 3.00 dB "10000" 43.2% "01010"
"01111" 3.40dB
"10000" 3.80 dB "10011" 49.8%
"10001" 4.10dB
"10010" 4.40dB "11000" 60.8%
"10011" 4.55dB "11001" not valid range
"10100" 4.70 dB not valid range
"10101" 4.80 dB "1 not valid range
"10110" 4.90 dB
"10111" 5.00 dB
"11000" 5.05dB
"11001" 5.10dB
"11111" 5.10dB
Channel#1 Reg19, 0x13 / Channel#2 Reg26, 0x1A / Channel#3 Reg33, 0x21 / Channel#4 Reg40, 0x28
D7-D4  |Unused Unused "0000"
ADC type:
"00" asynchronous
D3-D2 |IFA# ADC Clk<1:0> ["01" asynchronous "10"
"10" clocked by rising edge
"11" clocked by falling edge
ADC output logic-level high (if IFA# OT<D0>="1"):
"00" 1.8V
D1-DO |IFA# ADC OL<1:0> ['01" 24V "10"
"10" 27V
"11" external
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4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
L1/L2/L3/L5 band RF Front End

4.4.2.5 PLL SETTINGS AND STATUS
PLL enable

Frequency band (L1 or L2/L3/L5)
N divider ratio (N<8:0>)

R divider ratio (R<3:0>)

PLL tuning system execute

Status (VCO input voltage comparator, Lock indicator)

Bit Name Description Default
number
PLL "A" Reg41, 0x29 / PLL "B" Reg45, 0x2D
D7-D2  |Unused Unused "000000"
PLL# frequency band: W
DI PLL # Band "o L2/L3/LS PLL A" 1"
— = PLL "B" "0
"1 L1
PLL# enable:
DO PLL # EN "o" disabled "
"1" enabled
PLL "A'" Reg42, 0x2A / PLL "B'" Reg46, 0x2E
PLL# N divider ratio: PLL "A"
. "000110000" 48 "01001111"
D7-DO - NDiv_R_#<8:1> with step of 1 PLL "B"
"T11111111" 511 "o1111011"
PLL "A'" Reg43, 0x2B / PLL "B" Reg47, 0x2F
D7 NDiv R #<0> Continue. Refer to Regd2<D7-D0> / Reg46<D7-D0> "1"
PLL# R divider ratio: PLL "A"
. "0001" 1 "0001"
D6-D3  RDiv_R_#<3:0> with step of 1 PLL "B"
"1111" 15 "0010"
D2-D1 |Unused Unused "00"
PLL# tuning system execute:
DO PLL EXE # "o" finished "
"1 start (reset to "0" automatically when finished)
PLL "A" Reg44, 0x2C / PLL "B' Reg48, 0x30
D7-D3  |Unused Unused "00000"
VCO input voltage indication:
Veo# CVL 100" valid .
- nop" upper threshold exceeded (oscillation frequency
D2-D1 is too low) -
"o lower threshold exceeded (oscillation frequency
Vceo# CVH is too high)
"11" unused
PLL# lock indicator:
DO PLL LI # "o" not locked -
"1" locked
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NTLab 4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS

L1/L2/L3/L5 band RF Front End

5. OPERATING CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Supply voltage -03..+3.6V
Maximum input signal level +10 dBm
Input pin voltage -0.3... £3.6V
Storage temperature -55...+125°C
Soldering temperature +260 °C
Electrostatic discharge rating (JESD78D Class II, Level A):

= HBM (pins 5, 18, 27, 84) 0.5kV

= HBM (pins 14, 32, 34, 40, 41, 48, 49, 55, 56, 62, 63, 70, 71, 75-79) 1 kV

= HBM (except pins 5, 14, 18, 27, 32, 34, 40, 41, 48, 49, 55, 56, 62, 63, 70, 71, 75-79, 84) 2kV

5.1 DC ELECTRICAL CHARACTERISTICS

The values of electrical characteristics are specified for V. =2.85 V to 3.3 V, T,=-40...+85°C. Typical values arc at V.. =3.0 V,
T,=1+25°C, unless otherwise specified.

Parameter Symbol Condition - Value Unit
min typ. max
Supply voltage Ve - 2.85 3.0 3.3 A%
Mode 1.1/Mode 1.2 - 36.0/32.5 -
Mode 2.1/Mode 2.2 - 55.5/49.0 -
. Mode 3.1/Mode 3.2 - 63.0/56.0 - mA
Current consumption I Mode 4. 1/Mode 42 - 95.0/33.5 -
Mode 5.1/Mode 5.2 - 102.0/88.5 -
Shutdown mode - 0.8 35 uA
Input logic-level low Vi - 0 - 0.3 A%
Input logic-level high Vi - V0.3 - Vee \%
Output logic-level low VoL ILoap = 100uA 0 - 0.3 A\
Output logic-level high Vou Loap = 100uA V0.3 - Vee \%
Preset 1 - 1.8/1.7 -
t logic-level high Preset 2 - 2423 -
?:lt)pg oﬁiﬁoe o Voianc Lo = 0mARIMA Tp o3 ] 2.7/2.6 - v
Preset 4 - Ve V0.2 -
?:]t)p gt;§§§;;6V61 low VOJLADC ILoap =2mA 0 - 04 Vv
Preset 1 - 1.56 -
Preset 2 - 1.75 -
IFA output DC level Vbe 1ra Prosel 3 - 186 § \%
Preset 4 - 2.04 -
Preset 1 - 1.57 -
Preset 2 - 2.17 -
Clock output DC level Vpe ek |Note 1 P— - 245 - \'%
Preset 4 - 2.63 -
Die temperature T, i 40 25 +125 oC
measurement range
Die temperature AT, i i 45 i oC
measurement accuracy
Modes:

1. 1 channel (L1 or L2/L3/L5 band @ PLL "A")

2.2 channels (2 L1 band or 2 L2/L3/L5 band @ PLL "A")

3.2 channels (1 L1 band @ PLL "A" + 1 L2/L3/L5 band @ PLL "B")
4. 4 channels (4 L1 or L2/L3/L5 band @ PLL "A")

5.4 channels (2 L1 band @ PLL "A" + 2 L2/L3/L5 band @ PLL "B")
*.1. analog differential output, IF AGC threshold = 200mV

*.2. 2-bit ADC Output, VOH ADC — 2.7V, CLOAD = SpF

Note 1: Register value Reg12<D1:D0>
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5.2 AC ELECTRICAL CHARACTERISTICS

The values of electrical characteristics are specified for V. =2.85 V to 3.3 V, Ty=-40...+85°C. Typical values arc at V., =3.0 V,

T, =+25°C, unless otherwise specified.

Parameter Symbol Condition - Value Unit
min typ. max
Overall
L1 band 1530 - 1620
Input frequency range Fix L2/L3/L5 band 1150 - 1300 MHz
Reference frequency (TCXO) Frer 5 10/24.84 30 MHz
range
. L1 band - 3.8 -
Noise figure NFgp v |Note3 2/L3/L5 band - 318 ) dB
. . Note 1 - 28 -
1 dB compression point Pi4s rF N Nowe 2 - 20 - dBm
Total gain Gumax - 90 dB
Channel Isolation Chyso - 40 - dB
L1 band - 1.5 2
Input VSWR VEWRgr v |30 L2/L3/L5 band - 1.8 2 )
RF AGC range AGRgr - 14.5 - dB
IF AGC range AGyg - - 64 - dB
Preamp&MIX
Image rejection IR - - 30 - dB
RF (Preamp&Mixer) max gain| Gyax gre - 26.5 - dB
RF (Preamp&Mixer) min gain | Gyin g - 12 - dB
Preamp gain step Gstep MIX - - 0.95 - dB
LPF&IFA
Output frequency range Fir Tunable, assured/not guaranteed 3 - 31/40 | MHz
LPF 3dB cut-off frequency Foutpr | pmaole, asswednot guaranteed, | 15711 - 31/40 | MHz
IF (LPF&IFA) max gain Gmax I - 63.5 - dB
IF (LPF&IFA) min gain GumiN 17 - -0.5 - dB
Sinusoidal/noise signal peak- Preset 1 . 200/470 -
to-peak  voltage at the Vi Note 4 mV
differential linear outputs Preset2 3 400/980 B
Output resistance Rout Analog differential output - 200 - Ohm
Group time delay ripple ATgp ii - Z - ?241\14{:1;;;1 =1§5M1\j[{}21z - z?i_) - ns
Gain ripple G [oo 3B cutofffiequency ; 1.5 ; dB
ADC
Resolution Rapc - 2 - bit
Preset 1 - 1.8/1.7 -
) Preset 2 - 2.4/2.3 -
ADC output signal level Vou apc  |lLoap = 0mA/2mA Prosel 3 - 2726 : \%
Preset 4 - Ve V0.2 -
Synthesizer
Reference frequency (TCXO) Frer 5 10/24.84 30 MHz
Reference input level REF Sine or triangle wave 0.6 1 2 Vp-p
L1 band 1450 - 1650
LO frequency range Fro L2/L3/L5 band 1140 - 1300 MHz
L1 band 2900 - 3300
VCO frequency range Fveo 153005 band 2280 - 2600 | MH?

Ver. 2.06

page 21 of 49

www.ntlab.com




E;NTqu

NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
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Val
Parameter Symbol Condition : e Unit
min typ. max
.VCO to PF].) .. frequ?ncy N Multiple of 2 96 - 1024 -
integer-valued division ratio
.VCO to CLK. . frequ?ncy C Multiple of 4 52 - 64 -
integer-valued division ratio
Reference frequency (TCXO)
to PFD frequency integer- R 1 - 15 -
valued division ratio
Fpep=24.84 MHz, |@100 kHz - -90 -
FLO: 1589.76 MHz @1 MHz - _115 -
Fero=8.28 MHz, | @100 kHz - -88 -
FLO: 1233.72 MHz @1 MHz - _117 -
LO phase noise PNio dBc/Hz
Ferp= 10 MHz, @100 kHz - -89 -
FLO: 1590 MHz @1 MHz - _116 -
Feep= 5 MHz, @100 kHz - -89 -
FLO: 1235 MHz @1 MHz - _118 -
LO RMS jitter Jrms Integrated BW = 25 MHz - 35 - ps
Fio = 1589.76 MHz 25.641 - 99.36
Clock frequency range F FLo = 1233.72 MHz 19.899 - 77.107 MH
(tunable) LK [Fy = 1590 MHz 25.645 i 99375
Fro= 1235 MHz 19.919 - 77.187
Preset 1 - 230/460 -
Peak-to-peak voltage at the Ri0ap=200/-- Ohm, | preset 2 - 340/690 -
. . F, 50 MHz,
differential clock outputs Vak Cf;ji 10pF “ [Preset3 - 450/920 - my
Preset 4 - 560/1130 -
PFD frequency range Femp 1 10/24.84 30 MHz

Note 1: RFAGC = min gain, IFAGC = min gain
Note 2: RFAGC = max gain, IFAGC = min gain
Note 3: RFAGC = max gain, [IFAGC gain > 30 dB
Note 4: RMS value measured. V., sin = Vs *2V2; Voop noise = Vrms*6.6
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6. TYPICAL CHARACTERISTICS
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Condition: LPF cut-off control code 57, Fpass band = 25.01 MHz
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Figure 6.24: LO phase noise Figure 6.25: LO phase noise
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Figure 6.26: Typical clock output Figure 6.27: Typical 2-bit ADC output
Condition: R pap =200 Ohm; LVDS output; Condition: without Ry oap;
VCLK =0.46 V; FCLK =53 MHz CMOS output
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Figure 6.28: ADC digital output time diagram  Figure 6.29: ADC digital output time diagram

Time, 2ns/div

Condition: LVDS CLK output type; Condition: LVDS CLK output type;
CLK output amplitude 0.57 V; CLK output amplitude 0.57 V;
rising edge ADC clock type falling edge ADC clock type
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ngTLab

NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS

L1/L2/L3/L5 band RF Front End

6.1 TYPICAL S11 PARAMETERS
Vce =3V and Ta = 25°C; the effects of the test fixture have been de-embedded up to the pins of

the device.

Channel#1 (RF1)

Please, double click here to download ->
Channel#2 (RF2)

Please, double click here to download ->
Channel#3 (RF3)

Please, double click here to download ->
Channel#4 (RF4)

Please, double click here to download ->

e & &=

b

"NT1065 S11_RF1.txt"*
"NT1065 S11_RF2.txt"*
"NT1065 S11 RF3.txt"*

"NT1065 S11 RF4.txt"*

*File may be also uploaded to different RF design environments or any software for viewing Touchstone (SnP)

format if renamed to *.s1p
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!Agilent Technologies,N5230A,MY46400487,A.07.50.67

!Agilent N5230A: A.07.50.67

!Date: Thursday, January 19, 2017 13:46:37

!Correction: S44(Full 1 Port(4)) 

!S1P File: Measurement: S44:

# Hz S  MA   R 50

1000000000  7.538697e-001  -3.058027e+001 

1005000000  7.541034e-001  -3.050317e+001 

1010000000  7.495744e-001  -3.067609e+001 

1015000000  7.485073e-001  -3.096439e+001 

1020000000  7.440978e-001  -3.087691e+001 

1025000000  7.447374e-001  -3.101680e+001 

1030000000  7.425916e-001  -3.119655e+001 

1035000000  7.422388e-001  -3.116662e+001 

1040000000  7.412567e-001  -3.149503e+001 

1045000000  7.371132e-001  -3.174935e+001 

1050000000  7.374987e-001  -3.141609e+001 

1055000000  7.363892e-001  -3.172419e+001 

1060000000  7.360895e-001  -3.185240e+001 

1065000000  7.305215e-001  -3.198755e+001 

1070000000  7.329438e-001  -3.236422e+001 

1075000000  7.341251e-001  -3.203703e+001 

1080000000  7.339322e-001  -3.250344e+001 

1085000000  7.312198e-001  -3.263139e+001 

1090000000  7.255232e-001  -3.251564e+001 

1095000000  7.271827e-001  -3.298666e+001 

1100000000  7.269356e-001  -3.296930e+001 

1105000000  7.251022e-001  -3.307135e+001 

1110000000  7.221099e-001  -3.337234e+001 

1115000000  7.211601e-001  -3.330606e+001 

1120000000  7.228615e-001  -3.367517e+001 

1125000000  7.189593e-001  -3.367175e+001 

1130000000  7.189898e-001  -3.356033e+001 

1135000000  7.186471e-001  -3.402061e+001 

1140000000  7.168558e-001  -3.393396e+001 

1145000000  7.136163e-001  -3.416241e+001 

1150000000  7.138540e-001  -3.427018e+001 

1155000000  7.146477e-001  -3.447882e+001 

1160000000  7.121638e-001  -3.460168e+001 

1165000000  7.107267e-001  -3.472614e+001 

1170000000  7.102985e-001  -3.469504e+001 

1175000000  7.086086e-001  -3.492015e+001 

1180000000  7.049558e-001  -3.483424e+001 

1185000000  7.057972e-001  -3.519054e+001 

1190000000  7.018144e-001  -3.519813e+001 

1195000000  7.003067e-001  -3.547362e+001 

1200000000  7.031418e-001  -3.554296e+001 

1205000000  7.000089e-001  -3.553354e+001 

1210000000  7.007637e-001  -3.589325e+001 

1215000000  6.993293e-001  -3.612530e+001 

1220000000  6.967167e-001  -3.611891e+001 

1225000000  6.977172e-001  -3.624490e+001 

1230000000  6.946948e-001  -3.639275e+001 

1235000000  6.928227e-001  -3.631010e+001 

1240000000  6.918892e-001  -3.630763e+001 

1245000000  6.869360e-001  -3.664450e+001 

1250000000  6.882179e-001  -3.688100e+001 

1255000000  6.895750e-001  -3.683656e+001 

1260000000  6.878509e-001  -3.732849e+001 

1265000000  6.814343e-001  -3.737313e+001 

1270000000  6.820409e-001  -3.731670e+001 

1275000000  6.827843e-001  -3.760242e+001 

1280000000  6.800581e-001  -3.766027e+001 

1285000000  6.787857e-001  -3.784821e+001 

1290000000  6.830997e-001  -3.791037e+001 

1295000000  6.761911e-001  -3.782435e+001 

1300000000  6.784335e-001  -3.807529e+001 

1305000000  6.753917e-001  -3.830416e+001 

1310000000  6.766592e-001  -3.849773e+001 

1315000000  6.737218e-001  -3.864300e+001 

1320000000  6.744993e-001  -3.862271e+001 

1325000000  6.729795e-001  -3.923230e+001 

1330000000  6.701279e-001  -3.925850e+001 

1335000000  6.713066e-001  -3.916098e+001 

1340000000  6.706243e-001  -3.961082e+001 

1345000000  6.664960e-001  -3.949856e+001 

1350000000  6.674810e-001  -3.975429e+001 

1355000000  6.665416e-001  -3.974306e+001 

1360000000  6.697637e-001  -4.011249e+001 

1365000000  6.660336e-001  -4.027262e+001 

1370000000  6.634781e-001  -4.043847e+001 

1375000000  6.619249e-001  -4.074360e+001 

1380000000  6.597512e-001  -4.102489e+001 

1385000000  6.596313e-001  -4.104070e+001 

1390000000  6.629525e-001  -4.102879e+001 

1395000000  6.566824e-001  -4.122093e+001 

1400000000  6.590709e-001  -4.134523e+001 

1405000000  6.573347e-001  -4.192516e+001 

1410000000  6.570983e-001  -4.187221e+001 

1415000000  6.533301e-001  -4.221700e+001 

1420000000  6.526477e-001  -4.255996e+001 

1425000000  6.526202e-001  -4.236722e+001 

1430000000  6.508545e-001  -4.255976e+001 

1435000000  6.551670e-001  -4.270754e+001 

1440000000  6.514106e-001  -4.320437e+001 

1445000000  6.510504e-001  -4.321403e+001 

1450000000  6.468674e-001  -4.324536e+001 

1455000000  6.499998e-001  -4.373578e+001 

1460000000  6.454071e-001  -4.400180e+001 

1465000000  6.457989e-001  -4.393441e+001 

1470000000  6.471971e-001  -4.419299e+001 

1475000000  6.457359e-001  -4.452583e+001 

1480000000  6.414262e-001  -4.473963e+001 

1485000000  6.420024e-001  -4.487196e+001 

1490000000  6.400935e-001  -4.519632e+001 

1495000000  6.406167e-001  -4.551647e+001 

1500000000  6.383324e-001  -4.562936e+001 

1505000000  6.372516e-001  -4.570231e+001 

1510000000  6.353517e-001  -4.626806e+001 

1515000000  6.364048e-001  -4.643216e+001 

1520000000  6.337332e-001  -4.651545e+001 

1525000000  6.322451e-001  -4.688471e+001 

1530000000  6.318187e-001  -4.717547e+001 

1535000000  6.302108e-001  -4.740854e+001 

1540000000  6.285993e-001  -4.757524e+001 

1545000000  6.277598e-001  -4.802614e+001 

1550000000  6.244712e-001  -4.797799e+001 

1555000000  6.214976e-001  -4.817741e+001 

1560000000  6.204147e-001  -4.864356e+001 

1565000000  6.179693e-001  -4.855868e+001 

1570000000  6.162863e-001  -4.935530e+001 

1575000000  6.191629e-001  -4.956488e+001 

1580000000  6.104395e-001  -4.997043e+001 

1585000000  6.127885e-001  -4.982933e+001 

1590000000  6.103507e-001  -5.085407e+001 

1595000000  6.082839e-001  -5.068971e+001 

1600000000  6.040537e-001  -5.095842e+001 

1605000000  6.055921e-001  -5.116544e+001 

1610000000  5.958486e-001  -5.139042e+001 

1615000000  5.980691e-001  -5.183752e+001 

1620000000  5.971451e-001  -5.200989e+001 

1625000000  5.950139e-001  -5.211980e+001 

1630000000  5.906362e-001  -5.249093e+001 

1635000000  5.873618e-001  -5.277783e+001 

1640000000  5.844386e-001  -5.290133e+001 

1645000000  5.840127e-001  -5.300120e+001 

1650000000  5.811918e-001  -5.349017e+001 

1655000000  5.807052e-001  -5.345182e+001 

1660000000  5.724987e-001  -5.399458e+001 

1665000000  5.724589e-001  -5.417289e+001 

1670000000  5.703318e-001  -5.417062e+001 

1675000000  5.666958e-001  -5.460795e+001 

1680000000  5.635574e-001  -5.455740e+001 

1685000000  5.612698e-001  -5.482996e+001 

1690000000  5.557520e-001  -5.520540e+001 

1695000000  5.534942e-001  -5.507508e+001 

1700000000  5.538638e-001  -5.504967e+001 

1705000000  5.475004e-001  -5.560552e+001 

1710000000  5.452205e-001  -5.556158e+001 

1715000000  5.443391e-001  -5.586173e+001 

1720000000  5.421919e-001  -5.605582e+001 

1725000000  5.377140e-001  -5.607226e+001 

1730000000  5.355181e-001  -5.601272e+001 

1735000000  5.321598e-001  -5.633379e+001 

1740000000  5.273210e-001  -5.646480e+001 

1745000000  5.280087e-001  -5.647897e+001 

1750000000  5.232624e-001  -5.666110e+001 

1755000000  5.223807e-001  -5.645452e+001 

1760000000  5.189637e-001  -5.652647e+001 

1765000000  5.159355e-001  -5.684660e+001 

1770000000  5.133805e-001  -5.673130e+001 

1775000000  5.129232e-001  -5.681124e+001 

1780000000  5.087417e-001  -5.706723e+001 

1785000000  5.060001e-001  -5.713267e+001 

1790000000  5.040209e-001  -5.692407e+001 

1795000000  5.020238e-001  -5.749926e+001 

1800000000  5.009333e-001  -5.716076e+001 

1805000000  4.957959e-001  -5.735136e+001 

1810000000  4.957100e-001  -5.745705e+001 

1815000000  4.942466e-001  -5.746008e+001 

1820000000  4.925236e-001  -5.767774e+001 

1825000000  4.891322e-001  -5.745140e+001 

1830000000  4.884568e-001  -5.775841e+001 

1835000000  4.870341e-001  -5.770778e+001 

1840000000  4.862801e-001  -5.818424e+001 

1845000000  4.850942e-001  -5.773460e+001 

1850000000  4.821458e-001  -5.770419e+001 

1855000000  4.789675e-001  -5.791233e+001 

1860000000  4.789253e-001  -5.781685e+001 

1865000000  4.772664e-001  -5.786060e+001 

1870000000  4.746352e-001  -5.805577e+001 

1875000000  4.726466e-001  -5.826810e+001 

1880000000  4.702981e-001  -5.809900e+001 

1885000000  4.724562e-001  -5.818030e+001 

1890000000  4.697396e-001  -5.816402e+001 

1895000000  4.690012e-001  -5.832840e+001 

1900000000  4.648556e-001  -5.798836e+001 

1905000000  4.643928e-001  -5.843719e+001 

1910000000  4.650458e-001  -5.841622e+001 

1915000000  4.614520e-001  -5.842745e+001 

1920000000  4.596084e-001  -5.845455e+001 

1925000000  4.601016e-001  -5.855434e+001 

1930000000  4.593451e-001  -5.842272e+001 

1935000000  4.543309e-001  -5.881710e+001 

1940000000  4.538484e-001  -5.866951e+001 

1945000000  4.548205e-001  -5.905549e+001 

1950000000  4.548612e-001  -5.873798e+001 

1955000000  4.512142e-001  -5.947588e+001 

1960000000  4.503312e-001  -5.924029e+001 

1965000000  4.492433e-001  -5.906783e+001 

1970000000  4.468206e-001  -5.909877e+001 

1975000000  4.454819e-001  -5.929918e+001 

1980000000  4.441360e-001  -5.927121e+001 

1985000000  4.460135e-001  -5.936089e+001 

1990000000  4.424964e-001  -5.953089e+001 

1995000000  4.420196e-001  -5.955146e+001 

2000000000  4.405477e-001  -5.950875e+001 
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!Agilent Technologies,N5230A,MY46400487,A.07.50.67

!Agilent N5230A: A.07.50.67

!Date: Thursday, January 19, 2017 13:54:43

!Correction: S44(Full 1 Port(4)) 

!S1P File: Measurement: S44:

# Hz S  MA   R 50

1000000000  7.653077e-001  -3.090297e+001 

1005000000  7.625592e-001  -3.116571e+001 

1010000000  7.601328e-001  -3.121851e+001 

1015000000  7.585896e-001  -3.126261e+001 

1020000000  7.535142e-001  -3.133097e+001 

1025000000  7.539872e-001  -3.149137e+001 

1030000000  7.538211e-001  -3.166397e+001 

1035000000  7.477555e-001  -3.183763e+001 

1040000000  7.510652e-001  -3.198713e+001 

1045000000  7.471082e-001  -3.222386e+001 

1050000000  7.476518e-001  -3.222977e+001 

1055000000  7.492952e-001  -3.240365e+001 

1060000000  7.406687e-001  -3.277583e+001 

1065000000  7.419590e-001  -3.268686e+001 

1070000000  7.391537e-001  -3.264895e+001 

1075000000  7.429525e-001  -3.288746e+001 

1080000000  7.391610e-001  -3.299899e+001 

1085000000  7.374859e-001  -3.338298e+001 

1090000000  7.344494e-001  -3.303316e+001 

1095000000  7.353154e-001  -3.373579e+001 

1100000000  7.334157e-001  -3.378128e+001 

1105000000  7.308517e-001  -3.378442e+001 

1110000000  7.287627e-001  -3.407317e+001 

1115000000  7.258293e-001  -3.411126e+001 

1120000000  7.282281e-001  -3.433619e+001 

1125000000  7.237803e-001  -3.451839e+001 

1130000000  7.256603e-001  -3.448883e+001 

1135000000  7.253520e-001  -3.479274e+001 

1140000000  7.220045e-001  -3.480611e+001 

1145000000  7.167684e-001  -3.491985e+001 

1150000000  7.179284e-001  -3.517952e+001 

1155000000  7.203804e-001  -3.533573e+001 

1160000000  7.157595e-001  -3.545934e+001 

1165000000  7.151858e-001  -3.570805e+001 

1170000000  7.148126e-001  -3.577022e+001 

1175000000  7.107564e-001  -3.587272e+001 

1180000000  7.086014e-001  -3.579398e+001 

1185000000  7.072870e-001  -3.604631e+001 

1190000000  7.048028e-001  -3.627346e+001 

1195000000  7.049584e-001  -3.628204e+001 

1200000000  7.038445e-001  -3.644969e+001 

1205000000  6.997523e-001  -3.664167e+001 

1210000000  6.987435e-001  -3.692253e+001 

1215000000  6.994812e-001  -3.720626e+001 

1220000000  6.955365e-001  -3.720822e+001 

1225000000  6.960279e-001  -3.723386e+001 

1230000000  6.932621e-001  -3.746024e+001 

1235000000  6.912419e-001  -3.763135e+001 

1240000000  6.899295e-001  -3.781369e+001 

1245000000  6.845914e-001  -3.804778e+001 

1250000000  6.872528e-001  -3.779956e+001 

1255000000  6.866472e-001  -3.808776e+001 

1260000000  6.831421e-001  -3.859441e+001 

1265000000  6.780962e-001  -3.849139e+001 

1270000000  6.778671e-001  -3.846816e+001 

1275000000  6.795624e-001  -3.870442e+001 

1280000000  6.781844e-001  -3.909560e+001 

1285000000  6.732036e-001  -3.901925e+001 

1290000000  6.775458e-001  -3.894923e+001 

1295000000  6.743551e-001  -3.917895e+001 

1300000000  6.709285e-001  -3.931874e+001 

1305000000  6.692743e-001  -3.966516e+001 

1310000000  6.685001e-001  -3.973232e+001 

1315000000  6.678410e-001  -4.007093e+001 

1320000000  6.660892e-001  -3.978355e+001 

1325000000  6.647635e-001  -4.041816e+001 

1330000000  6.605499e-001  -4.055426e+001 

1335000000  6.611212e-001  -4.055665e+001 

1340000000  6.599155e-001  -4.080925e+001 

1345000000  6.560330e-001  -4.098004e+001 

1350000000  6.603143e-001  -4.113817e+001 

1355000000  6.559073e-001  -4.119947e+001 

1360000000  6.566097e-001  -4.136539e+001 

1365000000  6.525773e-001  -4.150333e+001 

1370000000  6.527984e-001  -4.171196e+001 

1375000000  6.487731e-001  -4.203108e+001 

1380000000  6.493032e-001  -4.213314e+001 

1385000000  6.456624e-001  -4.228905e+001 

1390000000  6.482787e-001  -4.234101e+001 

1395000000  6.410743e-001  -4.245895e+001 

1400000000  6.422148e-001  -4.262441e+001 

1405000000  6.419569e-001  -4.323501e+001 

1410000000  6.407176e-001  -4.308555e+001 

1415000000  6.377296e-001  -4.310857e+001 

1420000000  6.341138e-001  -4.353815e+001 

1425000000  6.360166e-001  -4.362440e+001 

1430000000  6.336209e-001  -4.360995e+001 

1435000000  6.338508e-001  -4.394690e+001 

1440000000  6.301928e-001  -4.406911e+001 

1445000000  6.299491e-001  -4.438794e+001 

1450000000  6.278121e-001  -4.431152e+001 

1455000000  6.277394e-001  -4.464856e+001 

1460000000  6.245915e-001  -4.470705e+001 

1465000000  6.240313e-001  -4.481983e+001 

1470000000  6.251187e-001  -4.512671e+001 

1475000000  6.197168e-001  -4.524642e+001 

1480000000  6.180563e-001  -4.546857e+001 

1485000000  6.181986e-001  -4.561456e+001 

1490000000  6.151837e-001  -4.603766e+001 

1495000000  6.170986e-001  -4.619543e+001 

1500000000  6.112133e-001  -4.654133e+001 

1505000000  6.109586e-001  -4.646148e+001 

1510000000  6.110449e-001  -4.687648e+001 

1515000000  6.092865e-001  -4.682224e+001 

1520000000  6.040981e-001  -4.707048e+001 

1525000000  6.042475e-001  -4.735439e+001 

1530000000  6.019616e-001  -4.755221e+001 

1535000000  6.033671e-001  -4.770610e+001 

1540000000  6.002231e-001  -4.795831e+001 

1545000000  5.999283e-001  -4.826136e+001 

1550000000  5.945814e-001  -4.824097e+001 

1555000000  5.947174e-001  -4.844174e+001 

1560000000  5.915892e-001  -4.891537e+001 

1565000000  5.886246e-001  -4.884981e+001 

1570000000  5.889903e-001  -4.935081e+001 

1575000000  5.896946e-001  -4.960001e+001 

1580000000  5.827121e-001  -4.978541e+001 

1585000000  5.859959e-001  -4.985256e+001 

1590000000  5.812482e-001  -5.036991e+001 

1595000000  5.784796e-001  -5.044329e+001 

1600000000  5.764822e-001  -5.062857e+001 

1605000000  5.777413e-001  -5.072755e+001 

1610000000  5.694997e-001  -5.099403e+001 

1615000000  5.707754e-001  -5.110949e+001 

1620000000  5.694270e-001  -5.140464e+001 

1625000000  5.667627e-001  -5.134991e+001 

1630000000  5.626038e-001  -5.180737e+001 

1635000000  5.590970e-001  -5.216081e+001 

1640000000  5.581226e-001  -5.202610e+001 

1645000000  5.560624e-001  -5.221843e+001 

1650000000  5.543717e-001  -5.279683e+001 

1655000000  5.541284e-001  -5.272519e+001 

1660000000  5.479856e-001  -5.297319e+001 

1665000000  5.491100e-001  -5.306276e+001 

1670000000  5.444880e-001  -5.333605e+001 

1675000000  5.410395e-001  -5.353418e+001 

1680000000  5.393393e-001  -5.357319e+001 

1685000000  5.379965e-001  -5.391739e+001 

1690000000  5.332010e-001  -5.403071e+001 

1695000000  5.301363e-001  -5.395851e+001 

1700000000  5.304615e-001  -5.413351e+001 

1705000000  5.250288e-001  -5.466851e+001 

1710000000  5.229260e-001  -5.440147e+001 

1715000000  5.232542e-001  -5.472598e+001 

1720000000  5.178329e-001  -5.517879e+001 

1725000000  5.177425e-001  -5.499327e+001 

1730000000  5.133975e-001  -5.486013e+001 

1735000000  5.109482e-001  -5.507865e+001 

1740000000  5.085116e-001  -5.522010e+001 

1745000000  5.075266e-001  -5.559645e+001 

1750000000  5.020854e-001  -5.532905e+001 

1755000000  5.021957e-001  -5.537980e+001 

1760000000  4.997343e-001  -5.562407e+001 

1765000000  4.964317e-001  -5.553530e+001 

1770000000  4.966319e-001  -5.548177e+001 

1775000000  4.936099e-001  -5.561905e+001 

1780000000  4.893632e-001  -5.577393e+001 

1785000000  4.885343e-001  -5.599475e+001 

1790000000  4.852633e-001  -5.570851e+001 

1795000000  4.833653e-001  -5.613046e+001 

1800000000  4.820870e-001  -5.571050e+001 

1805000000  4.800104e-001  -5.591828e+001 

1810000000  4.790611e-001  -5.602917e+001 

1815000000  4.784938e-001  -5.600565e+001 

1820000000  4.760260e-001  -5.609988e+001 

1825000000  4.721972e-001  -5.623452e+001 

1830000000  4.712786e-001  -5.622263e+001 

1835000000  4.706555e-001  -5.623568e+001 

1840000000  4.688246e-001  -5.663173e+001 

1845000000  4.682405e-001  -5.637259e+001 

1850000000  4.666818e-001  -5.614664e+001 

1855000000  4.629085e-001  -5.629365e+001 

1860000000  4.641049e-001  -5.622744e+001 

1865000000  4.608152e-001  -5.631921e+001 

1870000000  4.599359e-001  -5.658818e+001 

1875000000  4.581061e-001  -5.674889e+001 

1880000000  4.573231e-001  -5.664786e+001 

1885000000  4.578671e-001  -5.659774e+001 

1890000000  4.553198e-001  -5.658627e+001 

1895000000  4.556734e-001  -5.693100e+001 

1900000000  4.534820e-001  -5.641307e+001 

1905000000  4.522139e-001  -5.677307e+001 

1910000000  4.510170e-001  -5.675902e+001 

1915000000  4.493991e-001  -5.681867e+001 

1920000000  4.475412e-001  -5.675385e+001 

1925000000  4.479578e-001  -5.713661e+001 

1930000000  4.482661e-001  -5.709273e+001 

1935000000  4.443442e-001  -5.690307e+001 

1940000000  4.443155e-001  -5.699644e+001 

1945000000  4.440933e-001  -5.747444e+001 

1950000000  4.442346e-001  -5.717092e+001 

1955000000  4.404303e-001  -5.763008e+001 

1960000000  4.412827e-001  -5.765551e+001 

1965000000  4.391499e-001  -5.748298e+001 

1970000000  4.385577e-001  -5.752016e+001 

1975000000  4.381375e-001  -5.768069e+001 

1980000000  4.349152e-001  -5.759316e+001 

1985000000  4.381008e-001  -5.767476e+001 

1990000000  4.356409e-001  -5.779698e+001 

1995000000  4.337775e-001  -5.817776e+001 

2000000000  4.327252e-001  -5.804526e+001 



NTLab
Вложенный файл
NT1065_S11_RF2.txt


!Agilent Technologies,N5230A,MY46400487,A.07.50.67

!Agilent N5230A: A.07.50.67

!Date: Thursday, January 19, 2017 14:09:57

!Correction: S44(Full 1 Port(4)) 

!S1P File: Measurement: S44:

# Hz S  MA   R 50

1000000000  7.188101e-001  -3.106160e+001 

1005000000  7.239579e-001  -3.095945e+001 

1010000000  7.165276e-001  -3.122210e+001 

1015000000  7.152272e-001  -3.141106e+001 

1020000000  7.119678e-001  -3.136498e+001 

1025000000  7.118332e-001  -3.174086e+001 

1030000000  7.127720e-001  -3.170257e+001 

1035000000  7.096998e-001  -3.165236e+001 

1040000000  7.073662e-001  -3.204182e+001 

1045000000  7.073113e-001  -3.228663e+001 

1050000000  7.098157e-001  -3.205478e+001 

1055000000  7.071183e-001  -3.220185e+001 

1060000000  7.029132e-001  -3.252667e+001 

1065000000  7.002348e-001  -3.241749e+001 

1070000000  7.012598e-001  -3.268524e+001 

1075000000  7.001429e-001  -3.264723e+001 

1080000000  6.986541e-001  -3.302660e+001 

1085000000  6.993448e-001  -3.314030e+001 

1090000000  6.938534e-001  -3.299956e+001 

1095000000  6.958603e-001  -3.349243e+001 

1100000000  6.940727e-001  -3.356364e+001 

1105000000  6.915228e-001  -3.336189e+001 

1110000000  6.902231e-001  -3.396395e+001 

1115000000  6.894286e-001  -3.392353e+001 

1120000000  6.917360e-001  -3.403650e+001 

1125000000  6.883036e-001  -3.434148e+001 

1130000000  6.878303e-001  -3.429910e+001 

1135000000  6.855065e-001  -3.446978e+001 

1140000000  6.834795e-001  -3.463694e+001 

1145000000  6.790804e-001  -3.475254e+001 

1150000000  6.817124e-001  -3.472896e+001 

1155000000  6.826070e-001  -3.528429e+001 

1160000000  6.789023e-001  -3.525475e+001 

1165000000  6.769532e-001  -3.529248e+001 

1170000000  6.786143e-001  -3.538567e+001 

1175000000  6.757691e-001  -3.560188e+001 

1180000000  6.715489e-001  -3.557049e+001 

1185000000  6.725593e-001  -3.598666e+001 

1190000000  6.681628e-001  -3.598673e+001 

1195000000  6.711087e-001  -3.600309e+001 

1200000000  6.689525e-001  -3.610909e+001 

1205000000  6.665716e-001  -3.584867e+001 

1210000000  6.682174e-001  -3.674615e+001 

1215000000  6.660094e-001  -3.699550e+001 

1220000000  6.610898e-001  -3.659219e+001 

1225000000  6.625854e-001  -3.682178e+001 

1230000000  6.589012e-001  -3.708685e+001 

1235000000  6.602137e-001  -3.707173e+001 

1240000000  6.595495e-001  -3.711780e+001 

1245000000  6.532485e-001  -3.755148e+001 

1250000000  6.561304e-001  -3.743113e+001 

1255000000  6.536849e-001  -3.754601e+001 

1260000000  6.524310e-001  -3.771955e+001 

1265000000  6.495467e-001  -3.795331e+001 

1270000000  6.477930e-001  -3.801909e+001 

1275000000  6.499807e-001  -3.797776e+001 

1280000000  6.478849e-001  -3.843694e+001 

1285000000  6.442055e-001  -3.832096e+001 

1290000000  6.474777e-001  -3.841160e+001 

1295000000  6.433427e-001  -3.862263e+001 

1300000000  6.435531e-001  -3.893870e+001 

1305000000  6.408099e-001  -3.897340e+001 

1310000000  6.403979e-001  -3.913685e+001 

1315000000  6.413793e-001  -3.945583e+001 

1320000000  6.380217e-001  -3.902904e+001 

1325000000  6.366388e-001  -3.964430e+001 

1330000000  6.351900e-001  -4.001174e+001 

1335000000  6.353199e-001  -3.982276e+001 

1340000000  6.368544e-001  -4.003077e+001 

1345000000  6.297941e-001  -4.005977e+001 

1350000000  6.302644e-001  -4.030211e+001 

1355000000  6.298183e-001  -4.040543e+001 

1360000000  6.324378e-001  -4.054652e+001 

1365000000  6.287065e-001  -4.071527e+001 

1370000000  6.263763e-001  -4.091837e+001 

1375000000  6.242474e-001  -4.103016e+001 

1380000000  6.241896e-001  -4.132048e+001 

1385000000  6.223671e-001  -4.167529e+001 

1390000000  6.229145e-001  -4.147138e+001 

1395000000  6.196349e-001  -4.185549e+001 

1400000000  6.192802e-001  -4.197629e+001 

1405000000  6.172376e-001  -4.230170e+001 

1410000000  6.190587e-001  -4.212098e+001 

1415000000  6.147090e-001  -4.248487e+001 

1420000000  6.125855e-001  -4.264480e+001 

1425000000  6.128387e-001  -4.252913e+001 

1430000000  6.151763e-001  -4.263670e+001 

1435000000  6.165692e-001  -4.306454e+001 

1440000000  6.096833e-001  -4.323865e+001 

1445000000  6.092359e-001  -4.340054e+001 

1450000000  6.068709e-001  -4.336547e+001 

1455000000  6.117086e-001  -4.367686e+001 

1460000000  6.049526e-001  -4.360337e+001 

1465000000  6.076087e-001  -4.405485e+001 

1470000000  6.026900e-001  -4.415413e+001 

1475000000  6.030943e-001  -4.449380e+001 

1480000000  6.015692e-001  -4.451206e+001 

1485000000  6.005961e-001  -4.461708e+001 

1490000000  5.985957e-001  -4.493330e+001 

1495000000  5.971122e-001  -4.538947e+001 

1500000000  5.951332e-001  -4.538159e+001 

1505000000  5.954548e-001  -4.539188e+001 

1510000000  5.928823e-001  -4.579150e+001 

1515000000  5.943306e-001  -4.568359e+001 

1520000000  5.935345e-001  -4.587231e+001 

1525000000  5.904879e-001  -4.619031e+001 

1530000000  5.889564e-001  -4.626321e+001 

1535000000  5.895517e-001  -4.665659e+001 

1540000000  5.849441e-001  -4.669753e+001 

1545000000  5.861827e-001  -4.700378e+001 

1550000000  5.819450e-001  -4.712850e+001 

1555000000  5.823040e-001  -4.722895e+001 

1560000000  5.783595e-001  -4.754079e+001 

1565000000  5.775506e-001  -4.757143e+001 

1570000000  5.764877e-001  -4.813354e+001 

1575000000  5.780436e-001  -4.834820e+001 

1580000000  5.694634e-001  -4.839604e+001 

1585000000  5.720185e-001  -4.845953e+001 

1590000000  5.675645e-001  -4.910331e+001 

1595000000  5.702515e-001  -4.908056e+001 

1600000000  5.660124e-001  -4.911147e+001 

1605000000  5.651728e-001  -4.947817e+001 

1610000000  5.597025e-001  -4.965507e+001 

1615000000  5.592082e-001  -4.993695e+001 

1620000000  5.598048e-001  -4.998836e+001 

1625000000  5.580648e-001  -4.990638e+001 

1630000000  5.533279e-001  -5.038014e+001 

1635000000  5.517300e-001  -5.057691e+001 

1640000000  5.477171e-001  -5.059018e+001 

1645000000  5.481393e-001  -5.066955e+001 

1650000000  5.466001e-001  -5.123150e+001 

1655000000  5.477656e-001  -5.126208e+001 

1660000000  5.400716e-001  -5.126538e+001 

1665000000  5.418922e-001  -5.157875e+001 

1670000000  5.380585e-001  -5.151273e+001 

1675000000  5.359780e-001  -5.176141e+001 

1680000000  5.327011e-001  -5.183902e+001 

1685000000  5.316938e-001  -5.208596e+001 

1690000000  5.273132e-001  -5.243448e+001 

1695000000  5.250304e-001  -5.222192e+001 

1700000000  5.244415e-001  -5.222014e+001 

1705000000  5.211189e-001  -5.269073e+001 

1710000000  5.162908e-001  -5.258720e+001 

1715000000  5.181131e-001  -5.270498e+001 

1720000000  5.136181e-001  -5.295226e+001 

1725000000  5.111899e-001  -5.299971e+001 

1730000000  5.104643e-001  -5.276503e+001 

1735000000  5.075415e-001  -5.324702e+001 

1740000000  5.049292e-001  -5.298218e+001 

1745000000  5.051295e-001  -5.318036e+001 

1750000000  4.992227e-001  -5.308906e+001 

1755000000  5.009029e-001  -5.314243e+001 

1760000000  4.961609e-001  -5.314699e+001 

1765000000  4.956491e-001  -5.320927e+001 

1770000000  4.943042e-001  -5.334352e+001 

1775000000  4.933406e-001  -5.284167e+001 

1780000000  4.887612e-001  -5.341879e+001 

1785000000  4.898170e-001  -5.322776e+001 

1790000000  4.875512e-001  -5.289362e+001 

1795000000  4.856570e-001  -5.349934e+001 

1800000000  4.821789e-001  -5.299665e+001 

1805000000  4.814641e-001  -5.317184e+001 

1810000000  4.807405e-001  -5.318658e+001 

1815000000  4.806222e-001  -5.331010e+001 

1820000000  4.791409e-001  -5.330685e+001 

1825000000  4.762574e-001  -5.308347e+001 

1830000000  4.765595e-001  -5.331993e+001 

1835000000  4.758721e-001  -5.326904e+001 

1840000000  4.754985e-001  -5.348940e+001 

1845000000  4.742052e-001  -5.305980e+001 

1850000000  4.724865e-001  -5.294018e+001 

1855000000  4.720300e-001  -5.313632e+001 

1860000000  4.722300e-001  -5.306608e+001 

1865000000  4.699652e-001  -5.324182e+001 

1870000000  4.685737e-001  -5.314418e+001 

1875000000  4.679579e-001  -5.339370e+001 

1880000000  4.669038e-001  -5.330880e+001 

1885000000  4.682510e-001  -5.325027e+001 

1890000000  4.655946e-001  -5.336336e+001 

1895000000  4.666812e-001  -5.350670e+001 

1900000000  4.647774e-001  -5.282671e+001 

1905000000  4.634984e-001  -5.319247e+001 

1910000000  4.646300e-001  -5.342989e+001 

1915000000  4.634729e-001  -5.324978e+001 

1920000000  4.637055e-001  -5.324485e+001 

1925000000  4.640686e-001  -5.326683e+001 

1930000000  4.640713e-001  -5.329187e+001 

1935000000  4.584470e-001  -5.334801e+001 

1940000000  4.612627e-001  -5.333378e+001 

1945000000  4.614092e-001  -5.390081e+001 

1950000000  4.619319e-001  -5.356857e+001 

1955000000  4.580346e-001  -5.400344e+001 

1960000000  4.592274e-001  -5.396180e+001 

1965000000  4.589400e-001  -5.366769e+001 

1970000000  4.579413e-001  -5.363879e+001 

1975000000  4.573073e-001  -5.383451e+001 

1980000000  4.570838e-001  -5.379029e+001 

1985000000  4.602248e-001  -5.373116e+001 

1990000000  4.581678e-001  -5.401000e+001 

1995000000  4.563882e-001  -5.411057e+001 

2000000000  4.549536e-001  -5.418916e+001 
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!Agilent Technologies,N5230A,MY46400487,A.07.50.67

!Agilent N5230A: A.07.50.67

!Date: Thursday, January 19, 2017 14:18:57

!Correction: S44(Full 1 Port(4)) 

!S1P File: Measurement: S44:

# Hz S  MA   R 50

1000000000  7.472245e-001  -2.889935e+001 

1005000000  7.487925e-001  -2.862643e+001 

1010000000  7.450267e-001  -2.893230e+001 

1015000000  7.448542e-001  -2.903159e+001 

1020000000  7.421381e-001  -2.906168e+001 

1025000000  7.402345e-001  -2.931348e+001 

1030000000  7.397510e-001  -2.950070e+001 

1035000000  7.364924e-001  -2.918965e+001 

1040000000  7.351900e-001  -2.966606e+001 

1045000000  7.339010e-001  -2.977371e+001 

1050000000  7.345359e-001  -2.940679e+001 

1055000000  7.331080e-001  -2.961973e+001 

1060000000  7.295014e-001  -2.988663e+001 

1065000000  7.278628e-001  -3.004729e+001 

1070000000  7.290007e-001  -3.012087e+001 

1075000000  7.289107e-001  -2.996848e+001 

1080000000  7.268882e-001  -3.038881e+001 

1085000000  7.251348e-001  -3.045527e+001 

1090000000  7.206392e-001  -3.038958e+001 

1095000000  7.231202e-001  -3.077880e+001 

1100000000  7.214344e-001  -3.097096e+001 

1105000000  7.196144e-001  -3.087441e+001 

1110000000  7.169903e-001  -3.116264e+001 

1115000000  7.160228e-001  -3.136282e+001 

1120000000  7.163931e-001  -3.138207e+001 

1125000000  7.128159e-001  -3.149745e+001 

1130000000  7.139089e-001  -3.143503e+001 

1135000000  7.135806e-001  -3.158005e+001 

1140000000  7.121343e-001  -3.168994e+001 

1145000000  7.064771e-001  -3.202593e+001 

1150000000  7.058136e-001  -3.183738e+001 

1155000000  7.092388e-001  -3.222539e+001 

1160000000  7.061002e-001  -3.226291e+001 

1165000000  7.053034e-001  -3.248977e+001 

1170000000  7.061094e-001  -3.233144e+001 

1175000000  7.019935e-001  -3.266984e+001 

1180000000  6.992286e-001  -3.250708e+001 

1185000000  6.997295e-001  -3.288150e+001 

1190000000  6.949748e-001  -3.281713e+001 

1195000000  6.968001e-001  -3.310058e+001 

1200000000  6.963392e-001  -3.297757e+001 

1205000000  6.950564e-001  -3.309321e+001 

1210000000  6.918757e-001  -3.339522e+001 

1215000000  6.947322e-001  -3.380489e+001 

1220000000  6.880773e-001  -3.361401e+001 

1225000000  6.916602e-001  -3.355826e+001 

1230000000  6.887437e-001  -3.396738e+001 

1235000000  6.854345e-001  -3.404205e+001 

1240000000  6.856623e-001  -3.390249e+001 

1245000000  6.824223e-001  -3.430611e+001 

1250000000  6.836517e-001  -3.415940e+001 

1255000000  6.796562e-001  -3.439112e+001 

1260000000  6.773960e-001  -3.466961e+001 

1265000000  6.775594e-001  -3.484050e+001 

1270000000  6.775367e-001  -3.470163e+001 

1275000000  6.781234e-001  -3.493206e+001 

1280000000  6.738243e-001  -3.540274e+001 

1285000000  6.719853e-001  -3.522567e+001 

1290000000  6.752699e-001  -3.531778e+001 

1295000000  6.685876e-001  -3.524553e+001 

1300000000  6.707502e-001  -3.551400e+001 

1305000000  6.712622e-001  -3.593124e+001 

1310000000  6.682633e-001  -3.572633e+001 

1315000000  6.704448e-001  -3.600956e+001 

1320000000  6.667264e-001  -3.591760e+001 

1325000000  6.670417e-001  -3.647544e+001 

1330000000  6.657656e-001  -3.663923e+001 

1335000000  6.625667e-001  -3.661166e+001 

1340000000  6.632147e-001  -3.652197e+001 

1345000000  6.582799e-001  -3.695286e+001 

1350000000  6.603765e-001  -3.714766e+001 

1355000000  6.580264e-001  -3.709735e+001 

1360000000  6.614842e-001  -3.724685e+001 

1365000000  6.583036e-001  -3.761352e+001 

1370000000  6.553252e-001  -3.766655e+001 

1375000000  6.534527e-001  -3.799149e+001 

1380000000  6.533614e-001  -3.818180e+001 

1385000000  6.510575e-001  -3.833020e+001 

1390000000  6.555901e-001  -3.828620e+001 

1395000000  6.501815e-001  -3.844786e+001 

1400000000  6.505982e-001  -3.881810e+001 

1405000000  6.509401e-001  -3.912747e+001 

1410000000  6.471961e-001  -3.924922e+001 

1415000000  6.457334e-001  -3.924502e+001 

1420000000  6.446259e-001  -3.959260e+001 

1425000000  6.443726e-001  -3.963849e+001 

1430000000  6.424335e-001  -3.988050e+001 

1435000000  6.457337e-001  -3.988813e+001 

1440000000  6.412123e-001  -4.032202e+001 

1445000000  6.410733e-001  -4.055800e+001 

1450000000  6.379468e-001  -4.049454e+001 

1455000000  6.367869e-001  -4.100400e+001 

1460000000  6.374648e-001  -4.106268e+001 

1465000000  6.358401e-001  -4.121051e+001 

1470000000  6.347660e-001  -4.164367e+001 

1475000000  6.346367e-001  -4.173352e+001 

1480000000  6.317610e-001  -4.178273e+001 

1485000000  6.306096e-001  -4.204650e+001 

1490000000  6.282110e-001  -4.218181e+001 

1495000000  6.290204e-001  -4.270661e+001 

1500000000  6.262876e-001  -4.295776e+001 

1505000000  6.263410e-001  -4.301233e+001 

1510000000  6.249273e-001  -4.361716e+001 

1515000000  6.230672e-001  -4.357865e+001 

1520000000  6.207262e-001  -4.368869e+001 

1525000000  6.196764e-001  -4.402643e+001 

1530000000  6.197969e-001  -4.425826e+001 

1535000000  6.156245e-001  -4.457723e+001 

1540000000  6.157674e-001  -4.476794e+001 

1545000000  6.129786e-001  -4.509511e+001 

1550000000  6.102372e-001  -4.531048e+001 

1555000000  6.098382e-001  -4.554170e+001 

1560000000  6.080884e-001  -4.581520e+001 

1565000000  6.039391e-001  -4.606251e+001 

1570000000  6.025339e-001  -4.659636e+001 

1575000000  6.049041e-001  -4.697047e+001 

1580000000  5.968158e-001  -4.708286e+001 

1585000000  5.972693e-001  -4.723747e+001 

1590000000  5.938787e-001  -4.790025e+001 

1595000000  5.924516e-001  -4.795220e+001 

1600000000  5.877380e-001  -4.816422e+001 

1605000000  5.888357e-001  -4.853196e+001 

1610000000  5.803624e-001  -4.871106e+001 

1615000000  5.810086e-001  -4.910228e+001 

1620000000  5.814146e-001  -4.912510e+001 

1625000000  5.774539e-001  -4.939594e+001 

1630000000  5.732791e-001  -4.979487e+001 

1635000000  5.689399e-001  -4.979535e+001 

1640000000  5.647671e-001  -4.997890e+001 

1645000000  5.655892e-001  -5.020118e+001 

1650000000  5.613154e-001  -5.076693e+001 

1655000000  5.612721e-001  -5.049931e+001 

1660000000  5.541157e-001  -5.091874e+001 

1665000000  5.545458e-001  -5.121194e+001 

1670000000  5.492128e-001  -5.142738e+001 

1675000000  5.447772e-001  -5.159031e+001 

1680000000  5.433265e-001  -5.185476e+001 

1685000000  5.416870e-001  -5.190957e+001 

1690000000  5.350298e-001  -5.224113e+001 

1695000000  5.335673e-001  -5.218074e+001 

1700000000  5.323033e-001  -5.214299e+001 

1705000000  5.265610e-001  -5.274503e+001 

1710000000  5.232364e-001  -5.275771e+001 

1715000000  5.231701e-001  -5.272034e+001 

1720000000  5.190582e-001  -5.346027e+001 

1725000000  5.170267e-001  -5.319600e+001 

1730000000  5.145192e-001  -5.306926e+001 

1735000000  5.097057e-001  -5.332806e+001 

1740000000  5.061533e-001  -5.336244e+001 

1745000000  5.045830e-001  -5.376608e+001 

1750000000  5.015089e-001  -5.363042e+001 

1755000000  5.011404e-001  -5.372063e+001 

1760000000  4.962009e-001  -5.378179e+001 

1765000000  4.948734e-001  -5.365530e+001 

1770000000  4.909610e-001  -5.399441e+001 

1775000000  4.888603e-001  -5.389958e+001 

1780000000  4.856997e-001  -5.420544e+001 

1785000000  4.824938e-001  -5.401709e+001 

1790000000  4.821805e-001  -5.398550e+001 

1795000000  4.801632e-001  -5.446734e+001 

1800000000  4.762130e-001  -5.397244e+001 

1805000000  4.731938e-001  -5.420905e+001 

1810000000  4.716427e-001  -5.449363e+001 

1815000000  4.726741e-001  -5.457220e+001 

1820000000  4.685328e-001  -5.454805e+001 

1825000000  4.657372e-001  -5.444121e+001 

1830000000  4.640342e-001  -5.458828e+001 

1835000000  4.626070e-001  -5.478013e+001 

1840000000  4.620737e-001  -5.479185e+001 

1845000000  4.593507e-001  -5.462655e+001 

1850000000  4.577022e-001  -5.449353e+001 

1855000000  4.539084e-001  -5.471453e+001 

1860000000  4.540031e-001  -5.469122e+001 

1865000000  4.513659e-001  -5.491993e+001 

1870000000  4.502763e-001  -5.497402e+001 

1875000000  4.483297e-001  -5.494331e+001 

1880000000  4.446266e-001  -5.499591e+001 

1885000000  4.484153e-001  -5.495298e+001 

1890000000  4.438294e-001  -5.516906e+001 

1895000000  4.432529e-001  -5.531805e+001 

1900000000  4.392920e-001  -5.485636e+001 

1905000000  4.387928e-001  -5.510915e+001 

1910000000  4.396622e-001  -5.525222e+001 

1915000000  4.352399e-001  -5.536612e+001 

1920000000  4.338060e-001  -5.529049e+001 

1925000000  4.337269e-001  -5.548382e+001 

1930000000  4.330066e-001  -5.538975e+001 

1935000000  4.271488e-001  -5.552435e+001 

1940000000  4.274922e-001  -5.554655e+001 

1945000000  4.283993e-001  -5.582003e+001 

1950000000  4.289875e-001  -5.555957e+001 

1955000000  4.259168e-001  -5.621229e+001 

1960000000  4.237570e-001  -5.624884e+001 

1965000000  4.229260e-001  -5.601201e+001 

1970000000  4.206014e-001  -5.603134e+001 

1975000000  4.187955e-001  -5.614651e+001 

1980000000  4.178659e-001  -5.606734e+001 

1985000000  4.183488e-001  -5.597608e+001 

1990000000  4.158989e-001  -5.627385e+001 

1995000000  4.145060e-001  -5.648217e+001 

2000000000  4.113987e-001  -5.631202e+001 
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NTLab 4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS

L1/L2/L3/L5 band RF Front End

7. APPLICATION NOTES

Some tricks or not obvious actions as well as configuration examples are described in this
section

7.1 REFERENCE FREQUENCY (TCX0O) CONFIGURATION AND
START UP PROCEDURE

After power up NT1065 "Nomada" assumes feeding with 10MHz TCXO signal and wakes up in
the active mode. PLLs are supposed to be locked after 1 ms and generally chip is ready for
operation. During next 15 ms LPF calibration procedure is running in background mode and has
no influence on channel filters. After completion a cut-off frequency correction code is applied
to all channels automatically and NT1065 "Nomada" has following configuration:
— PLL "A"is set to L1 band and feeds channel#1 and channel#2 with LO = 1590 MHz
— PLL "B" is set to L2/L3/L5 band and feeds channel#3 and channel#4 with LO = 1235
MHz
— Channel#1 down converts low side band (i.e. L1 GPS/Galileo/Beidou/QZSS)
— Channel#2 down converts high side band (i.e. L1 GLONASS)
— Channel#3 down converts high side band (i.e. L2 GLONASS)
— Channel#4 down converts low side band (i.e. L2 GPS/QZSS)
— All channels are set to analog differential output data interface, RF GC system in manual
mode (@ max gain, [F GC system in auto mode
— PLL "A" and PLL "B" tuning systems were executed
— LPF auto-calibration system was executed
— 53 MHz CLK of LVDS type is pushed out
IF non 10MHz TCXO is used, some actions should be performed in order to make NT1065
"Nomada" perform properly. Execution sequence is important and described below.
24.84 MHz TCXO:
— setReg3 D[1]to'l"
— perform PLL "A" and PLL "B" (if intended to use) reconfiguration according to section
7.2 to get desired LO frequency
— execute LPF auto-calibration system - Reg4 D[0]
Neither 10 MHz nor 24.84 MHz TCXO:
— contact NTLab in order to get initial configuration
— write this configuration to NT1065 registers
— execute PLL "A" and PLL "B" (if intended to use) auto tuning procedure - Reg43 D|[0]
and Reg47 D[0] correspondingly
— execute LPF auto-calibration system - Reg4 D[0].
From this moment reconfiguration of registers described in subsection 4.4.2 may be performed
according to customer's needs.

7.2 PLL "A"/PLL "B" RECONFIGURATION

In order to reconfigure PLL following procedure is recommended:
— set Reg41/Reg45 D[ 1] to desired frequency band
— using the formula: F, = % choose N and R
— write N value to Reg42/Reg46 D[7-0] + Reg43/Regd7 D[7]
— write R value to Reg43/Regd7 D[6-3]
— execute tuning procedure - Reg43/Regd7 D[0]
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7.3 SINGLE LO SOURCE CONFIGURATION

In order to switch to single LO mode following actions are to perform:
— set Reg3 D[0] to '0" to feed all mixers from PLL "A"
— turn off PLL "B" by setting Reg45 D[0] to '0'
— reconfigure PLL "A" according to desired frequency plan using Reg41-44 if needed
(refer to section 7.2 for guidance).

7.4 RF AGC CONFIGURATION

RF GC system of NT1065 "Nomada" starts in the manual operation mode. You can change RF
gain value manually by setting corresponding value with Regl7 D[7-4] for Channel#1 / Reg24
D[7-4] for Channel#2 / Reg31 D|7-4] for Channel#3 / Reg38 D[ 7-4] for Channel#4.

Actual RF power detector status is available at Reg9 D[5-4] in both manual and automatic
modes. Reg9 D|[5] indicates the crossing of upper threshold and Reg9 D[4 ] indicates the crossing
of lower one. The thresholds are corresponding to the definite level of output power of input
stage that’s why they depend on RF Gain value. The thresholds’ values in Reg description table
are shown for max RF Gain settings (Reg!17 D[7-4] for Channel#1 / Reg24 D[7-4] for Channel#2
/ Reg31 D[7-4] for Channel#3 / Reg38 D[7-4] ="1111" for Channel#4). To calculate the actual
dBm-value of the threshold please use the equation:

THACT S THGTmax + 255dB - GTSET’

where
THycr - actual threshold value, dBm;
THgrmax - threshold value for max RF Gain (shown in reg description table), dBm;
GTsgr - actual RF Gain, chosen by settings, dB.

A Input power
Regd D[5:4]="11"
Upper threshold
Reg9 D[5:4] ="00"
Lower threshold

Regd D[5:4]="01"

Figure 7.1: RF AGC power detector status operation logic

An upper threshold could be adjusted by Regl6 D[6-4] for Channel#1 / Reg23 D[6-4] for
Channel#2 / Reg30 D[6-4] for Channel#3 / Reg37 D[6-4] for Channel#4. A lower threshold
could be adjusted by Regl6 D[2-0] for Channel#1 / Reg23 D[2-0] for Channel#2 / Reg30 D[2-0]
for Channel#3 / Reg37 D[2-0] for Channel#4. Power values shown in registers description table
are calculated with respect to input signal power. The upper threshold should always be higher
than lower. Also it is strongly recommended to set dBm-value of upper threshold at least 3dB
higher than lower threshold to guarantee stability of RF AGC loop.

The RF AGC thresholds can be changed in order to improve RF channel linearity by decreasing
dBm value of both thresholds (IM3 will increase since each block will operate with weaker input
signal) or to improve RF channel noise figure by increasing thresholds' dBm value (noise of
channel blocks will be more suppressed by higher gain of input amplifier and SNR of the
receiver will be improved).

To enable automatic mode the Regl5 D[4] for Channel#1 / Reg22 D[4] for Channel#2 / Reg29
D[4] for Channel#3 / Reg36 D[4] for Channel#4 should be switched to "1". While automatic
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mode enabled, the RF AGC system will adjust the RF gain to keep its output power between RF
AGC thresholds.
The status of RF gain control register is available at Reg9 D[3-0].

7.5 IF AGC THRESHOLD CONFIGURATION

If 400mV (w.r.t. sine wave signal) option is chosen for output peak-to peak voltage (Regl5 D[6]
for Channel#1 / Reg22 D[6] for Channel#2 / Reg29 D[6] for Channel#3 / Reg36 D[6] for
Channel#4) it 1s recommended not to solder terminating 200 Ohm resistor and to write
appropriate values ("0") to D[5] of the same registers. It will result in better linearity
performance.

7.6 2-BIT ADC CONFIGURATION

After power up NT1065 "Nomada" is preconfigured to analog differential output data interface.
However, there is an option to set up 2-bit ADC outputs in Regl5 D[0] for Channel#1 / Reg22
D[0] for Channel#2 / Reg29 D[0] for Channel#3 / Reg36 D[0] for Channel#4. 2-bit ADCs are
able to operate in one of three modes:

— clocked by rising edge;

— clocked by falling edge;

— asynchronous.
These modes can be set up in Regl9 D[3-2] for Channel#1 / Reg26 D|[3-2] for Channel#2 /
Reg33 D[3-2] for Channel#3 / Reg40 D[3-2] for Channel#4. For ADCs sampling frequency
information, please, refer to subsection 7.7. In "asynchronous" mode 2-bit ADCs act as voltage
level comparators so no any clocking applied. For example, this mode may be use full if several
NT1065s should operate simultaneously pushing out digitized data that can be synchronized with
single clock on correlator and processor side.

7.7 CLK FREQUENCY CONFIGURATION

CLK signal is intended for clocking all 2-bit ADCs as well as clocking external correlator
engine. It is generated from LO frequency either from PLL "A" or PLL "B" according to the

formula: Fopp = Z—g. CLK source and frequency can be customized by procedure:

— choose CLK source by setting appropriate value to Regl2 D[5]
— write C value to Regl1 D[4-0]

7.8 CLK OUTPUT TYPE USAGE

Although CMOS output is available for usage it is recommended to select LVDS CLK output. It
is related to appearing of interferences at the LNA# IN pins and then down converting to IF
band. These interferences are caused by CLK signal harmonics and allocated frequencies can be
calculated as Fjgmy = N * Fer g, N = 1,2,3,4 ...

7.9 TEMPERATURE MEASUREMENT PROCEDURE

Two modes of temperature modes are available: single and continuous (Reg5 D[1]). In single
mode the measurement is done once upon request to Reg5 D[0] by setting '1' and result will be
stored in Reg7 D[1-0] + Reg8 D[7-0] after procedure is finished (auto reset to '0' in Reg5 D[0]
indicates this) until next execution. One temperature measurement procedure time is up to 17 ms.
To enter in continuous mode set Reg5 D[ 1] to 1" first then execute with Reg5 D[0]. In this case
embedded temperature sensor periodically runs the measurement procedure and only the latest
result is stored in Reg7 D[1-0] + Reg8 D|[7-0]. In order to stop continuous execution Reg5 D[ 1]
should be set to '0'.
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NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS

L1/L2/L3/L5 band RF Front End

7.10 OPERATION EXAMPLES

7.10.1 CONFIGURATION SET 1
FLOPLL "A"
Channe.l#'l \jzdaj% 157.5'4":_1 . | 1590 MHz e 16°§ fﬂws/ Chanr?el#z v
: : : m LET : : L1-OF ;
L1 “H : ]
| + + t F, MHz

L X ? ' ! o2 ! :
14,322 : : : : -

24,552

1530 1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595

FLOPLL "B"

1227,6 1235 MHz 1246 |
Channel#4\3dB:#7 A LoioF k7 ho T+e -3¢8 Channel#3
: L2
2 |
L2 i : N L
! ‘A‘ 2,046 ! ! J’_ll,OZZ‘ ! ! ! ! ! !
1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300
—— GLONASS
— GPS
— Galileo
—— BeiDou
— IRNSS
— QZss

General settings:

Reference frequency (TCXO) 10MHz
LO source PLL «A» for ch#1, ch#2
PLL «B» for ch#3, ch#4
CLK settings:
CLK frequency source PLL «A»
CLK frequency,MHz 53
CLK type LVDS
CLK amplitude, V Preset 4
Channel settings:
Ch#1 GNSS LSB
(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
Ch#2 GNSS USB
(GLONASS L1)
Ch#3 GNSS USB
(GLONASS L2)
Ch#4 GNSS LSB
(GPS L2, QZSS 12)
Ch#1 IF passband, MHz 27.1
Ch#2 IF passband, MHz 20
Ch#3 IF passband, MHz 17.3
Ch#4 IF passband, MHz 15.1
Output data interface 2-bit ADC
GC mode RF manual + IF auto
IF AGC threshold 30 %
ADC output logic-level high ext. (VCC)
ADC type Clocked by rising edge
PLL settings:
Fio PLL «A», MHz 1590
FLo PLL «By, MHz 1235
Configuration file:

Please, double click here to download ->

& "ConfigSet01.txt"*

F, MHz

1600 1605 1610 1615 1620 2485 2490 2495 2500

O -open access

S, M - authorized access
F - frequency division

C - code division

*configuration file may be also uploaded to NT1065 "Nomada" under GUI v2.0.18 (or later) if renamed to .hex
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NTLab
Вложенный файл
ConfigSet01.txt
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NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
L1/L2/L3/L5 band RF Front End

7.10.2 CONFIGURATION SET 2

FLOPLL "A™

Channeli#1 3‘,34% 157542 1590 MHz 1602 _ san . Channel#2

o : 4\ L1 : : -7 o |+6 t / :

> 5 1561,008 E1 : : L1-OF :
: 4,B1-A " f[|B1-C : : : »
L1 [ : : : : : S
— " I 4 —F W2
: : 4,002 I 2,048 . ' ' o2z f
. : : M : : : _ : :
24,552 ; : : : ; :

1530 1535 1540 1545 1550 1555 1560 1565

1570 1575 1580 1585 1590 1595 1600 1605 1610 1615 1620 2485 2490 2495 2500

FLO PLL "B"
. | 1176,45 1190 MHz 1201,743 1209,78 |
3dB : ; ; ! 3dB

Channel#4 : B2a : Channel#3

: L5 - ; L5-0C - —— GLONASS °
L5 E5a L5 : L3 —_ @Ps open accgss

B2b N S, M - authorized access
: : : 5 — Galileo o divisi
I b i I it 1'4’322 i p i F, MHz _ BeiDou c- re:uedncy wision
L—W - IRNSS - code division
: 20,46 __  azss

1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 1215 1220

General settings:
Reference frequency (TCXO)
LO source

CLK settings:

CLK frequency source
CLK frequency,MHz
CLK type

CLK amplitude, V
Channel settings:
Ch#1 GNSS

Ch#2 GNSS
Ch#3 GNSS
Ch#4 GNSS

Ch#1 IF passband, MHz
Ch#2 IF passband, MHz
Ch#3 IF passband, MHz
Ch#4 IF passband, MHz
Output data interface

GC mode

IF AGC threshold

ADC output logic-level high
ADC type

PLL settings:

Fio PLL «A», MHz

F o PLL «B», MHz
Configuration file:

Please, double click here to download ->

10MHz
PLL «A» for ch#1, ch#2
PLL «B» for ch#3, ch#4

PLL «A»
99.375
CMOS
ext.

LSB

(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
USB

(GLONASS L1)

USB

(GLONASS L3, Galileo E5b, BeiDou B2b)
LSB

(GPS L5, GLONASS LS, Galileo E5a, QZSS L5, BeiDou B2a, IRNSS L5)
33.1

20

30.2

27.1

2-bit ADC

RF manual + IF auto

30 %

ext. (VCC)

Clocked by rising edge

1590
1190

8 "ConfigSet02.txt"*

*configuration file may be also uploaded to NT1065 "Nomada" under GUI v2.0.18 (or later) if renamed to .hex
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NTLab
Вложенный файл
ConfigSet02.txt
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NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS

L1/L2/L3/L5 band RF Front End

7.10.3 CONFIGURATION SET 3

FLOPLL A"

Channel#! 34 47 1575,42 1587,696 MHz 2602 348 . Channel#2 .

N : 4\ L1 : : © -7 fo i|+e : : :

: 7 5 1561,008 =) : : : Lol :

: 4B1-A: I Bg j g : : : : :

L ‘\ : ’ s

f } } } f } } } f f f f f f t i i } } ——F, MHz

4,002 [ 12,046 ! 022 f f

L'— 14,322 ¢ : : :
24,552 :

1530 1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595 1600 1605 1610 1615 1620 2485 2490 2495 2500
FLOPLL "B"

1227,6 1235,784 MHz 1246 |
Channel#4 : i 3 Channel#3
: \3"34 L2ioF | -7 fo f+6 38
: L2
: s
i i i i i i i i i i i i i i i i i i I~ F. MHz
k T Tzbas t t 1022 t t t t t t b
1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300
—— GLONASS
o GPS O -open access
. S, M - authorized access
—— Galileo - divisi
_ BeiDou c- re:uedncy wision
- IRNSS - code division
—  QZss

General settings:

Reference frequency (TCXO) 16.368MHz

LO source PLL «A» for ch#1, ch#2
PLL «B» for ch#3, ch#4
CLK settings:
CLK frequency source PLL «A»
CLK frequency,MHz 99.231
CLK type CMOS
CLK amplitude, V ext.
Channel settings:
Ch#1 GNSS LSB
(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
Ch#2 GNSS USB
(GLONASS L1)
Ch#3 GNSS USB
(GLONASS L2)
Ch#4 GNSS LSB
(GPS L2, QZSS L2)
Ch#1 IF passband, MHz 30.8
Ch#2 IF passband, MHz 22.6
Ch#3 IF passband, MHz 17.3
Ch#4 IF passband, MHz 16
Output data interface 2-bit ADC
GC mode RF manual + IF auto
IF AGC threshold 30 %
ADC output logic-level high ext. (VCC)
ADC type Clocked by rising edge
PLL settings:
FLo PLL «A», MHz 1587.696
FLo PLL «By, MHz 1235.784
Configuration file:

Please, double click here to download -> g "ConfigSet03.txt"*

*configuration file may be also uploaded to NT1065 "Nomada" under GUI v2.0.18 (or later) if renamed to .hex
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NTLab
Вложенный файл
ConfigSet03.txt


NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
L1/L2/L3/L5 band RF Front End

ngTLab

7.10.4 CONFIGURATION SET 4

Channels#1,2,3,4 . 34p ]Li
\ 1

L1

FLOPLL "A™
1675,42 1589,76 MHz

L1:
E1
[||B1-C:

e+
14,322 : : : :

24,552

+ t t F, MHz

1530 1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595 1600 1605 1610 1615 1620 2485 2490 2495 2500

General settings:

Reference frequency (TCXO)
LO source

CLK settings:

CLK frequency source

CLK frequency,MHz

CLK type

CLK amplitude, V

Channel settings:

Ch#1 GNSS

Ch#2 GNSS
Ch#3 GNSS
Ch#4 GNSS

Ch#1 IF passband, MHz
Ch#2 IF passband, MHz
Ch#3 IF passband, MHz
Ch#4 IF passband, MHz
Output data interface

GC mode

IF AGC threshold

ADC output logic-level high
ADC type

PLL settings:

Fio PLL «A», MHz

F o PLL «B», MHz
Configuration file:

Please, double click here to download ->

—— GLONASS

GPS
Galileo
BeiDou
IRNSS

Qzss

24.84MHz
PLL «A» for ch#l1, ch#2, ch#3, ch#4

PLL «A»
52.992
LVDS
Preset 3

LSB

(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
LSB

(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
LSB

(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
LSB

(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
25.1

25.1

25.1

25.1

Analog differential

RF manual + IF auto

200 mV

1589.76

8 "ConfigSet04.txt"*

O -open access

S, M - authorized access
F - frequency division

C - code division

*configuration file may be also uploaded to NT1065 "Nomada" under GUI v2.0.18 (or later) if renamed to .hex
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NTLab
Вложенный файл
ConfigSet04.txt


NT1065 "Nomada"
NTLab 4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS

L1/L2/L3/L5 band RF Front End

7.10.5 CONFIGURATION SET 5

FLOPLL "A"
1246 1260 MHz 1278,75

Channel#1 }
\f“B —L2ioF | -7 fo | +6
. : B3-A

. B3 : B3-A
1253175 ) 1283,865 ¢

“3dB Channel#2

L2 S N - I

i ; ; ; i i i i i i i i i i i ; i —F. MHz
I t t t 7022 54151 1 t t 0,23 } t t b

: : R ‘ 20,46 - : 5,415 : :

1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300

FLO PLL "B"
| 1176,45 1190 MHz 1201,743 1209,78 |
: aB : : o [~3dB
Channel#4 s B2a Channel#3
: é_55a . ; : L?.-soc —— GLONASS O -open access
L5: : L3 : Gf:l:o S, M - authorized access
i i i i i i i N F - frequency division
: : L%. : F. MHz : ?Re;\leo: C - code division
: 20,46 __ azss
1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 1215 1220
General settings:
Reference frequency (TCXO) 10MHz
LO source PLL «A» for ch#1, ch#2
PLL «B» for ch#3, ch#4
CLK settings:
CLK frequency source PLL «A»
CLK frequency,MHz 70
CLK type LVDS
CLK amplitude, V Preset 3
Channel settings:
Ch#1 GNSS LSB
(GLONASS L2, BeiDou B3-A)
Ch#2 GNSS USB
(Galileo E6, QZSS LEX, BeiDou B3)
Ch#3 GNSS USB
(Galileo E5b, BeiDou B2b, GLONASS L3)
Ch#4 GNSS LSB
(GPS L5, GLONASS L5, Galileo E5a, QZSS L5, BeiDou B2a, IRNSS L5)
Ch#1 IF passband, MHz 22.2
Ch#2 IF passband, MHz 31.2
Ch#3 IF passband, MHz 28
Ch#4 IF passband, MHz 25.1
Output data interface Analog differential
GC mode RF manual + IF auto
IF AGC threshold 200 mV
ADC output logic-level high -
ADC type -
PLL settings:
Fio PLL «A», MHz 1260
Fi o PLL «B», MHz 1190
Configuration file:

Please, double click here to download -> 8 "ConfigSet05.txt"*

*configuration file may be also uploaded to NT1065 "Nomada" under GUI v2.0.18 (or later) if renamed to .hex
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ngTLcub

NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS

L1/L2/L3/L5 band RF Front End

7.10.6 CONFIGURATION SET 6

Channel#1

L1

3dB |

FLO PLL "A"
1575,42 1590 MHz 160

2
i . . . I . Channel#2
L1 : -7 fo 6 b"B / :
£1 : : L1-OF 1 - :
}||B1-C ‘ : { : :

1530 1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595

! I [2,048
14,322

oz .

24,552

FLOPLL "B"
1227,6 24
. adB 2 1235 MHZL2 p— =
Channel#4 L2 ChanneI#S
\ B3-A : :
1 | 125 175 .
1 [
L2 ] P
i i i i i i i i i i i i i ——F. MHz
k T (2,46 022\ 5, 115\ t t t + t t s

1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300

General settings:
Reference frequency (TCXO)
LO source

—— GLONASS
GPS
Galileo
BeiDou
IRNSS
Qzss

10MHz
PLL «A» for ch#1, ch#2
PLL «B» for ch#3, ch#4

CLK settings:
CLK frequency source PLL «A»
CLK frequency,MHz 61.154
CLK type LVDS
CLK amplitude, V Preset 3
Channel settings:
Ch#1 GNSS LSB
(GPS L1, QZSS L1, Galileo E1, BeiDou B1)
Ch#2 GNSS USB
(GLONASS L1)
Ch#3 GNSS USB
(GLONASS L2, BeiDou B3-A)
Ch#4 GNSS LSB
(GPS L2, QZSS L2)
Ch#1 IF passband, MHz 30.2
Ch#2 IF passband, MHz 20
Ch#3 IF passband, MHz 20
Ch#4 IF passband, MHz 20
Output data interface Analog differential
GC mode RF manual + IF auto
IF AGC threshold 200 mV
ADC output logic-level high -
ADC type -
PLL settings:
Fio PLL «A», MHz 1590
Fro PLL «B», MHz 1235
Configuration file:

Please, double click here to download ->

g "ConfigSet06.txt"*

t t +—=—F, MHz

1600 1605 1610 1615 1620 2485 2490 2495 2500

O -open access

S, M - authorized access
F - frequency division

C - code division

*configuration file may be also uploaded to NT1065 "Nomada" under GUI v2.0.18 (or later) if renamed to .hex
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ngTLcub

NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS
L1/L2/L3/L5 band RF Front End

7.10.7 CONFIGURATION SET 7

FLO PLL "A"

Channel#t 1565 MHz
3dB \ .

1539,9
L1 © OmniSTAR

2 g [1561,008
1557,8 | 1561,098

OmniSTAR

1575,42 Channel#2,

EHP A 38
E1 : l :
| ‘B'I-C i i s

i i i | i i i
f f t t }
: 4,092

e ————————F.mz
14,322 : . R : R g

24,552

1530 1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595 1600 1605 1610 1615 1620 2485 2490 2495 2500

FLOPLL "B"
. | 1176,45 1190 MHz 1201,743 1209,78 |
3dB | T [ 3dB
Channel#4 : B2a : | Channel#3
: £s . : 508 ‘E5b —— GLONASS O -open access
L5 £o2 Lo B2b L3 : Gf:l:o S, M - authorized access
i i i i i i h i N F - frequency division
: L%. : F. MHz : ?Re;\leo: C - code division
: 20,46 __ azss
1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 1215 1220
General settings:
Reference frequency (TCXO) 10MHz
LO source PLL «A» for ch#1, ch#2
PLL «B» for ch#3, ch#4
CLK settings:
CLK frequency source PLL «A»
CLK frequency,MHz 97.812
CLK type CMOS
CLK amplitude, V ext.
Channel settings:
Ch#1 GNSS LSB
(OmniSTAR 1539.9, OmniSTAR 1557.8, BeiDou B1-A)
Ch#2 GNSS USB
(GPS L1, Galileo E1, QZSS L1, BeiDou B1-C)
Ch#3 GNSS USB
(GLONASS L3, Galileo E5b, BeiDou B2b)
Ch#4 GNSS LSB

Ch#1 IF passband, MHz
Ch#2 IF passband, MHz
Ch#3 IF passband, MHz
Ch#4 IF passband, MHz
Output data interface

GC mode

IF AGC threshold

ADC output logic-level high
ADC type

PLL settings:

Fio PLL «A», MHz

F o PLL «B», MHz
Configuration file:

Please, double click here to download ->

(GPS L5, GLONASS LS5, Galileo E5a, QZSS L5, BeiDou B2a, IRNSS L5)
35

25.1

30.2

27.1

2-bit ADC output

RF manual + IF auto

30%

ext. (VCC)

Clocked by rising edge

1565
1190

g "ConfigSet07.txt"*

*configuration file may be also uploaded to NT1065 "Nomada" under GUI v2.0.18 (or later) if renamed to .hex
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Reg2	03

Reg3	01

Reg4	03

Reg5	00

Reg6	1D

Reg11	08

Reg12	0F

Reg13	03

Reg14	5C

Reg15	0B

Reg16	34

Reg17	F1

Reg18	EA

Reg19	0B

Reg20	01

Reg21	37

Reg22	0B

Reg23	34

Reg24	F1

Reg25	EA

Reg26	0B

Reg27	01

Reg28	4A

Reg29	0B

Reg30	34

Reg31	F1

Reg32	EA

Reg33	0B

Reg34	03

Reg35	3E

Reg36	0B

Reg37	34

Reg38	F1

Reg39	EA

Reg40	0B

Reg41	03

Reg42	9C

Reg43	91

Reg45	01

Reg46	77

Reg47	11

NTLab
Вложенный файл
ConfigSet07.txt
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NT106S "Nomada"

4-Channel GPS/GLONASS/Galileo/BeiDou/IRNSS/QZSS

L1/L2/L3/L5 band RF Front End

7.10.8 CONFIGURATION SET 8

Chip#1: FLO PLL "A"

Channel#! . gqg bFie AR . 1590MHz ocs ’4$:3d3 _ Channel#2
=i L1 : : -7 (1] +6 / :
1561,098 E1 L1-OF :
: A B1-A . |B1-C ; 3 .
f | { 4;'092 f f oz } 4 } } F, MHz

j T [2,048 ! !
14,322 ; :

24,552

1530 1535 1540 1545 1550 1555 1560 1565 1570 1575 1580 1585 1590 1595 1600 1605 1610 1615 1620 2485 2490 2495 2500

Chip#1: FLOPLL B/ Channel#3 - - Chip#2: FLOPLL "A"
Channel#4  s4g 12276 1235 MHz 1246 amnelifl 127875 1290 MHz
: Y L2 LZTOF IO M ga-a : . B3 f:x: B3-A
g [ 1253.175 1 1268,52 y \1283,865
L2 | : Yo b\ \
2% 1 o2l 5a1s1] ‘ ' . 0,23 s i ‘ ' el
1210 1215 1220 1225 1230 1235 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300
Chip#2: FLO PLL "B"
. e 1176,45 1190 MHz 1201,743 1209,78 Loss
Channel#4 - - :323 - | Channel#3
: é‘:a ) Li—;)c ‘E5b —— GLONASS O -open access
L5 . B2b L3 : Gf:l:o S, M - authorized access
f + i } i p i F, MHz _ - F - frequency division
L%. _ ?Re;\leo: C - code division
20,46 —  Qzss
1150 1155 1160 1165 1170 1175 1180 1185 1190 1195 1200 1205 1210 1215 1220
Chip#1 Chip#2
General settings:
Reference frequency (TCXO) 10MHz 10MHz
LO source PLL «A» for ch#1, ch#2 PLL «A» for ch#1, ch#2
PLL «B» for ch#3, ch#4 PLL «B» for ch#3, ch#4
Channel settings:
Ch#1 GNSS LSB LSB
(GPS L1, Galileo E1, QZSS L1, (Galileo E6, BeiDou B3, QZSS LEX)
BeiDou B1)
Ch#2 GNSS USB Channel disabled
(GLONASS L1)
Ch#3 GNSS USB USB
(GLONASS L2, BeiDou B3-A) (GLONASS L3, Galileo ESb,
BeiDou B2b)
Ch#4 GNSS LSB LSB
(GPS L2, QZSS L2) (GPS L5, GLONASS L5, Galileo ES5a,
QZSS L5, BeiDou B2a, IRNSS L5)
Ch#1 IF passband, MHz 30.8 30.8
Ch#2 IF passband, MHz 20.0 Channel disabled
Ch#3 IF passband, MHz 21.1 30.2
Ch#4 IF passband, MHz 15.1 27.1
Output data interface 2-bit ADC output 2-bit ADC output
GC mode RF manual + IF auto RF manual + IF auto
IF AGC threshold 30% 30%
ADC output logic-level high ext. (VCC) ext. (VCC)
ADC type Asynchronous Asynchronous
PLL settings:
Fio PLL «A», MHz 1590 1290
Fio PLL «B», MHz 1235 1190

Configuration file:
Please, double click here to download ->

g "ConfigSet08 Chipl.txt"*

& "ConfigSet08 Chip2.txt"*

*configuration file may be also uploaded to NT1065 "Nomada" under GUI v2.0.18 (or later) if renamed to .hex
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Reg2	03

Reg3	01

Reg4	03

Reg5	00

Reg6	1D

Reg11	08

Reg12	18

Reg13	03

Reg14	4C

Reg15	2B

Reg16	34

Reg17	F1

Reg18	EA

Reg19	03

Reg20	01

Reg21	26

Reg22	2B

Reg23	34

Reg24	F1

Reg25	EA

Reg26	03

Reg27	01

Reg28	2A

Reg29	2B

Reg30	34

Reg31	F1

Reg32	EA

Reg33	03

Reg34	03

Reg35	16

Reg36	2B

Reg37	34

Reg38	F1

Reg39	EA

Reg40	03

Reg41	03

Reg42	4F

Reg43	89

Reg45	01

Reg46	7B

Reg47	91

NTLab
Вложенный файл
ConfigSet08 Chip1.txt


;NT1065.2

Reg2	03

Reg3	01

Reg4	03

Reg5	00

Reg6	1D

Reg11	0F

Reg12	18

Reg13	03

Reg14	4C

Reg15	2B

Reg16	34

Reg17	F1

Reg18	EA

Reg19	03

Reg20	00

Reg21	16

Reg22	2B

Reg23	34

Reg24	F1

Reg25	EA

Reg26	02

Reg27	01

Reg28	4A

Reg29	2B

Reg30	34

Reg31	F1

Reg32	EA

Reg33	03

Reg34	03

Reg35	3E

Reg36	2B

Reg37	34

Reg38	F1

Reg39	EA

Reg40	03

Reg41	01

Reg42	40

Reg43	89

Reg45	01

Reg46	77

Reg47	11

NTLab
Вложенный файл
ConfigSet08 Chip2.txt
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7.11 PCB LAYOUT RECOMMENDATIONS

NT1065 "Nomada" is easy-to-use and easy-to-implement solution where no special layout tricks
required. Although common RF related layout techniques and information given below are
recommended not to be ignored.
1. Analog power domain separated from digital domain is recommended to be allocated for
NT1065
2. EMI-RFI shielding are highly recommended above NT1065 "Nomada" and related stuff
3. Wave impedance should be kept up in accordance to the following:

II 200 Q I

500 I

..

i

~\J
=)

ammpiminme

Figure 7.2: Recommended land pattern QFN88

The red plaid traces on the Figure 7.2 should have 50 Ohm impedance and orange inclined
striped traces on the Figure 7.2 should have 200 Ohm impedance (if analog differential output).
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7.11.1 ROGERS STACK UP
Stack Up Ed'rtorl DRC:0 Controlled Impedance I Stack Up Editorl DRC:0 Controlled Impedance I
e X X e E [ E XX m EE
u || <[Fore s w [ie] <[oors |

th L

Diff 5 d 1B

Substrate 1 Height H1 IW Substrate 1 Height H1 W
Substrate 1 Diclectric Enf35000 Substrate 1 Dislectric Er1 [35000
Lower Trace Width LAl .6500] Lower Trace \Width i
Upper Trace Width w2 05500 Upper Trace Width w2 [0.1100
Lower Ground Strip Width G1 [10.0000 Trace Separation 51 |0.

Upper Ground Strip Width G2 |3 Lower Ground Strip Width G1 |10/

Ground Strip Separation D1 (0.1250 Upper Ground Strip Width G2 |3
Trace Thickness T1 |0.0430 Ground Strip Separation D1 (0.7
Trace Thickness T1 |0.0430
Impedance Zo |50.91
Target Impedance
Target Tolerance %

Differential Impedance Zd |194.26
Target Impedance
Target Tolerance %

T4
A

=
2

0.510

0B 0.5Tmm 18urn+25um plating

RO44508 0.107mm §0.101
0.2
RO44508 0.107Tmm 0101

0.5Tmm 18um+25um plating 0.510

Figure 7.3: Trace calculation example Rogers

Rogers: Core RO4350B, PrePreg RO4450B
NT1065 "Nomada" electric characteristics described in Sections 5 and 6 were proven on this
very stack up.
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7.11.2 FR4 STACK UP
Stack Up Edilurl DRC -0 Controlled Impedance i Stack Up Ed'rlnrl DRC -0 Controlled Impedancel
XX 2 EAE A FXXecEAE
L:1|<|<|IW>|>I| Al | 1< <Hﬁf2—,-l>|

Diff Surfac

Substrate 1 Height H1 W Substrate 1 Height H1 W
Substrate 1 Dielectric Erl W Substrate 1 Dielectric Erl W
Lower Trace Width wi [ Lower Trace Width wi
Upper Trace Width w2oses0 Upper Trace Width w2forsn
Lower Ground Strip Width ~ G1 [25000 Trace Separction 1 [0.7500
Upper Ground Strip Width G2 24750 Lower Ground Strip Width G1[z5000
Ground Strip Separation o1 W Upper Ground Strip \Width G2 [24750
Trace Thickness T1 |0.0530 Ground Strip Separation D1 |0.7500
Trace Thickness T [SST
Impedance Zo IF
Target Impedance IW Differential Impedance Zd |200.59
Target Tolerance % Ir Target Impedance ,W
Target Tolerance % 10.00

18um-+35um GalvCu

Figure 7.4: Trace calculation example FR4

FR4: Core High Tg FR4, PrePreg 7628-45

NT1065 "Nomada" electric characteristics described in Sections 5 and 6 were reevaluated on this
very stack up. No essential differences relative to Rogers stack up ware observed. Although
input VSWR may exceed 2.0 value over specified temperature range and reach up to 2.5 value.
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8. PACKAGE INFORMATION*

L D
I D/2

.

Index area
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-

E/2

Top view

e

n0o0o0o000000000000000000nd
Side view
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-}

.
%
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E2

Index area %’f%

%44

ANANANNNNNAN
Bottom view

Figure 8.1: Package QFN88-10x10
Table 8.1: Package QFN88-10x10 dimensions

noonoaonono

Unit A Al A3 b D D2 E E2 e L

min,mm | 0.80 | 0.00 0.15 9.90 8.05 9.90 8.05 0.30

typ., mm 0.85 | 0.02 0.20 0.20 | 10.00 | 820 | 10.00 | 8.20 0.4 0.40

max, mm | 0.90 | 0.05 0.25 | 10.10 | 835 | 10.10 | 8.35 0.50

* Package drawing and dimensions are for reference only. Actual values are compliant to JEDEC
standard outlines MO-220.
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9. ORDERING INFORMATION

For further information about this product, development roadmap, availability and licensing
terms, please e-mail to sales@ntlab.com with ordering code "NT1065".
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10.REVISION HISTORY

From version 2.05:
= Subsection 4.1 "Structure" renamed to "Block diagram”
= Subsection 6.1 "Typical S11 parameters"” was added
= Subsection 7.1 "Reference frequency (TCXO) configuration and start up procedure"” was
updated
= Subsection "CLK frequency configuration" was shifted to subsection 7.7
= Subsection 7.6 "2-bit ADC Configuration” was added
= Subsection "CLK output type usage” was shifted to subsection 7.8
= Subsection "Temperature measurement procedure” was shifted to subsection 7.9
= Subsection "Operation examples" was shifted to subsection 7.10
= Subsection "PCB layout recommendations” was shifted to subsection 7.11
= Subsection 7.10 "Operation examples" updated
— All Configuration set figures were updated
— Subsection 7.10.8 "Configuration set 8" was added
= Section "REVISION HISTORY" was shifted to subsection 10
»  Section 9 "ORDERING INFORMATION" was added

From version 2.04:
= Subsection 4.1 "Structure”. Figure 4.1 updated
= Subsection 4.3 "Application schematic". Table 4.2 updated:
- Nominal values of C1, C8, C9, C27 components were changed from 1.5pF to
1.2pF
= Subsection 7.9.4 "Configuration set 4" updated

From version 2.03:
= Subsection 4.3 "Application schematic"”. Table 4.1 updated:
- Description of C1, C8, C9, C27, L1, L2, L3, L5, R2, R3, R4, R5 was clarified

From version 2.02:
= onmiSTAR differential data support was successfully evaluated:
- Subsection 5.2 updated: input frequency range for L1 band was enlarged to
1530...1620 MHz
- Subsection 7.9 updated: new configuration set 7 example was added
= Subsection 7.4 "RF AGC configuration” updated:
- Registers reference of RF gain control was updated
= Subsection 7.8 "Temperature measurement procedure” updated:
- Temperature measurement procedure execution time was added
= Subsection 7.10 "PCB layout recommendation" updated:
- FR4 stack up was added
- Rogers stack up was updated

From version 2.01:
= Subsection 4.2 "Pins description" updated:
- Description of pin 80 was corrected from 1* channel down converter ground to 1%
channel RF ground
= Subsection 4.4.5 "Timing diagram". Table 4.3 updated:
- Max value of parameter "SCLK frequency" was changed from 50 MHz to 40
MHz
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* Section 5 "OPERATING CHARACTERISTICS" updated:
- "Absolute maximum ratings" was added
= Subsection 5.2 "AC electrical characteristics" updated:
- Value of parameter "Noise figure" for L1, L2, L3 and L5 band was changed from
4.5dB to 3.8 dB
»  Section 8 "PACKAGE INFORMATION" updated:
- Note "Package drawing and dimensions are for reference only. Actual values are
compliant to JEDEC standard outlines MO-220." was added

From version 2.0:
= Subsection 4.2 "Pins description" updated:
- Description of pin 54 was corrected from “CLK” LDO output voltage 2.7V to
“CLK” LDO output voltage 1.7V...VCC (Regl12<D4-D0> dependent)
= Subsection 5.2 "AC electrical characteristics™:
- Condition for LPF 3dB cut-off frequency "Relative to 5 MHz" was added
»  Subsection 6 "TYPICAL CHARACTERISTICS":
- Figure 6.33 ADC quantization levels was added
»  Section 7"APPLICATION NOTES":
- The description of start up behavior after power up in Subsection 7.1 was updated
- Subsection 7.9 "Configuration examples" was replaced with "Operation
examples", content was updated

Updates and modifications from NT1065.1 (refer to Reg0 and Regl for chip number and
version):

= Power up hysteresis was increased from 27us(min)/330us(max) to 65us/790us

= RF AGC system was corrected and improved:

- Now it is also stable to multi-tone input interferences

- RF AGC system starts in manual mode on power up but can be reconfigured to
auto mode (refer to Regl5<D3>)

- Operating threshold options are now given w.r.t. input power (Regl6<D6-D4,
D2-D0>, Reg23<D6-D4, D2-D0>, Reg30<D6-D4, D2-D0>, Reg37<D6-D4, D2-
DO0>)

- Indicators are excluded from default settings but still can be set if needed
(Reg6<D1>)

- Subsection 7.4 "RF AGC configuration” was updated and contains RF AGC
system guidelines

* Single LO source configuration was simplified. Refer to subsection 7.3 for guidelines
= Section 2 "Features" updated
= Subsection 5.1 "DC electrical characteristics" updated:

- Parameters "Die temperature measurement range" and "Die temperature
measurement accuracy" were added

- Max value of parameter "Supply voltage" was changed from 3.6 Vto 3.3 V

= Subsection 5.2 "AC electrical characteristics" updated:

- Max value of parameters "Output frequency range" and "LPF 3dB cut-off
frequency" were changed from 25 MHz to 31 MHz

= Power up default settings were changed:

- Regl<D2-D0>="010", Regl5<D4>="0", Regl8<D4-D0>="01010", Rel9<D3-
D2>="10", Reg22<D4>="0", Reg25<D4-D0>="01010", Reg29<D4>="0",
Reg32<D4-D0>=""01010", Reg33<D3-D2>="10", Reg36<D4>="0", Reg39<D4-
DO0>"01010", Reg40<D3-D2>="10"
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Section 7 "Application notes" were updated accordingly to actual chip behavior
Subsection 4.4.6.2 updated:
- Value Reg2<D1:D0> was changed
- Formula for on-die temperature calculation was corrected. Refer to Reg7<DI-
D0>+Reg8<D7-D0> for new data
= Subsection 4.4.6.4 updated:
- LFP 3 dB cut-off frequency was corrected to widen the bandwidth. Refer to
Regl4/Reg21/Reg28/Reg35<D6-D0> for new data
= Subsection 4.4.6.5 updated:
- Description of VCO input voltage indication was clarified. Refer to
Reg44/Reg48<D2-D1>
=  Minor changes in "AC/DC electrical characteristics"
* Minor changes in registers description.
= Subsection 7.9 "Configuration examples" updated
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