SNTLob NT1069-1.2
- Buckfast

1-Channel GNSS Interference Resistant RF Front-End IC

1. OVERVIEW

NT1069-1 is a single channel interference resistant RF Receiver which is intended for reception
of all existing Global Navigational Satellite Systems (GNSS) such as GPS, GLONASS, Galileo,
BeiDou, NavIC, QZSS in L1, L2, L3, L5, El, E5a, E5b, E6, B1, B2, B3, S bands. The distinctive
feature of NT1069-1 is high interference immunity, which is achieved by high linearity of the
channels maintaining low noise figure. Given about 100mA per channel consumption NT1069-1
provides a good opportunity for developers of professional positioning systems to reduce a power
budget for RF Front End.

Each channel is independent and consists of LNA, highly linear mixer, 2-stage IFA and output
linear buffer and is configured individually. IFA is built on two stages, which are covered with
negative feedback to ensure high linearity.

NT1069-1 assumes a delivery of LO signal from external source and has a very simple interface
for direct control of operation mode and gain settings.

2. FEATURES

— Single conversion super heterodyne receiver including LNA, highly linear mixer, 2-stage I[FA
and output linear buffer

— LNA gain external control via pins #9-10

— IFA gain external control via pins #15-17, 20-22

— Interference resistance

— Channel input 3rd order intercept point up to +2dBm

— Analog differential output with two options of voltage swing 1Vp-p and 2Vp-p

— Two options of channel output frequency range — up to SOMHz and 100MHz

— 2-stage RF frequency external filtration

— External LO frequency input

—  5x5mm QFN32 package or 2.5x2.5mm WLSCP

3. APPLICATIONS

— GNSS based driverless car systems

— Professional drones

— Space-time processing (antenna arrays)
— Anti-jamming systems
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4. DESCRIPTION
4.1. BLOCK DIAGRAM
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Figure 4.1: NT1069-1 “Buckfast” Block diagram

4.2. PINS DESCRIPTION
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Figure 4.2: NT1069-1 “Buckfast” Pin configuration
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Table 4.1: NT1069 pins description

# Name Description

Operation mode (MODEO+MODEI1):
“00” Shutdown

1 |MODEO “01” Service mode

“10” Service mode

“11” Active mode

2 |LNA OUT LNA output

3 |RF VCC RF blocks supply voltage filtering capacitor
4 |LNA GND LNA ground

5 |LNA IN RF input

6 |LNA GND LNA ground

7 |RES REF External resistor for reference source

8 |VCC3p3 Supply voltage 3.3V

LNA manual gain control inputs:
“00” Preset 1
“or» Preset 2
“10” Preset 3
“11” Preset 4

LNA_GAINO
10 |LNA GAINI

11 |[LO GND Local oscillator buffer ground

g ig—ﬁﬁ Local oscillator differential input

14 |LO GND Local oscillator buffer ground
IFA manual gain control inputs:
“000000” 1.7 dB “010000” 13.6dB  “100000” 25.7dB  “110000” 37.7 dB
“000001” 2.4 dB “010001” 14.4dB  “100001” 26.5dB  “110001” 38.5 dB
“000010” 3.3 dB “010010” 152dB  “100010” 27.3dB  “110010” 39.3 dB
“000011” 4.0 dB “010011” 16.0dB  “100011” 28.0dB  “110011” 40.0 dB
“000100” 4.6 dB “010100” 16.7dB  “100100” 28.7dB  “110100” 40.1 dB
“000101” 5.4 dB “010101” 17.5dB  “100101” 29.5dB  “110101” 40.9 dB

15 |IFA_GAINO  |<000110” 6.1dB “010110” 183dB  ©100110” 303dB  “110110” 41.6 dB

16 |IFA_GAINI  |<000111” 6.9dB “010111” 19.1dB  “100111” 31.1dB  “110111” 423 dB

17 [IFA_GAIN2 “001000” 7.6 dB “011000” 19.9 dB “101000” 31.8dB  “111000” 42.0 dB
“001001” 8.3 dB “011001” 20.7dB  “101001” 32.6dB  “111001” 42.8 dB
“001010” 9.2 dB “011010” 21.4dB  “101010” 334dB  “111010” 43.5dB
“001011” 9.9 dB “011011” 222dB  “101011” 342dB  “111011” 44.2 dB
“001100” 10.6dB  “011100” 23.3dB  “101100” 349dB  “111100” 43.4 dB
“001101” 11.4dB 0111017 240dB  “101101” 357dB  “111101” 442 dB
“001110” 122dB 011110 248dB  “101110” 36.5dB  “111110” 44.9 dB
“001111” 13.0dB_ “011111” 25.6dB _ “I01111” 37.2dB  “111111” 45.6dB

}g g-gg%i IF data differential output

20 |IFA GAIN3

21 |IFA GAIN4 |IFA manual gain control inputs (continue)

22 |IFA_GAINS
Interrupt request:

23 |IRQ “0” Normal operation

“1” Maximum current exceeded

24 |IFA VCC IFA supply voltage filtering capacitor
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# Name Description
25 |IFA_INn ——
26 |IFA_INp IFA differential input

27 |IFA GND IFA ground
28 |MIX OUTp
29 |MIX OUTn
30 |[MIX GND Mixer ground

31 |[MIX IN Mixer input

32 |MODEI1 Operation mode (refer to MODEOQ)

Mixer differential output

4.3. APPLICATION SCHEMATIC
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Figure 4.3: NT1069-1 “Buckfast” Application schematic (Active mode)
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Table 4.2: External components description

Component Nominal Notes
value
1pF Matching LNA output network capacitor for L1 band
Cl 2pF Matching LNA output network capacitor for L2/L3/L5 band
— Matching LNA output network capacitor for S band
C2 100nF Supply voltage filtering capacitor
22pF DC decoupling capacitor for L1 band
C3 22pF DC decoupling capacitor for L2/L.3/L5 band

10pF DC decoupling capacitor for S band

2pF Matching LNA input network capacitor for L1 band

C4 1.5pF Matching LNA input network capacitor for L2/L.3/L5 band
— Matching LNA input network capacitor for S band

C5 10uF Main supply voltage filtering capacitor

C6 InF Main supply voltage filtering capacitor

C7 100nF Supply voltage filtering capacitor

C8 10nF DC decoupling capacitor

C9 10nF DC decoupling capacitor

C10 SpF

gg gg 112 External filter

Cl13 SpF
2.7pF Matching mixer input network capacitor for L1 band

Cl4 3.3pF Matching mixer input network capacitor for L2/L.3/L5 band
1.2pF Matching mixer input network capacitor for S band

C15 100p Blocking capacitor

Cl16 100p Blocking capacitor
1.5nH Matching LNA output network inductor for L1 band

L1 7.5nH Matching LNA output network inductor for L2/L3/L5 band

0Ohm Matching LNA output network inductor for S band

4.3nH LNA load inductor for L1 band

L2 8.7nH LNA load inductor for L2/L.3/L5 band

1.3nH LNA load inductor for S band

4.3nH Matching LNA input network inductor for L1 band

L3 7.5nH Matching LNA input network inductor for L2/L.3/L5 band
1.3nH Matching LNA input network inductor for S band

L4 51nH

I3 SInH External filter
6.2nH Matching mixer input network inductor for L1 band

L6 12nH Matching mixer input network inductor for L2/1.3/L5 band
2.5nH Matching mixer input network inductor for S band

R1 61.9kOhm | External reference resistor

1000hm/ .
R2 2000hm Load resistor
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5. OPERATING CHARACTERISTICS

S.1.

DC ELECTRICAL CHARACTERISTICS

The values of electrical characteristics are specified for Vec = 3.0 V to 3.6V, Ta =—60...+115°C. Typical values are at Vec=3.3 V,
Ta =+25°C, unless otherwise specified.

Parameter Symbol Condition . Value Unit
min | typ max
Overall
Supply voltage Vee 3.0 33 3.6 \
NT1069-1 version A | Active - 115 - mA
Current consumption lec NT1069-1 version B | mode - TBD - mA
Isup Shutdown - 15 - nA
Input logic-level high Vi - 0.9%Vcc - - \%
Input logic-level low ViL - - - 0.1xVcc \Y
Output logic-level high Vou 0.9%Vcc - - \
Output logic-level low VoL - - 0.1xVcc \
IFA output DC level Vb Fa - - 1.7 - \
RF supply voltage level VRr vee - - 3.0 - \
IFA supply voltage level Viea vee - - 3.0 - \

S5.2.

AC ELECTRICAL CHARACTERISTICS

The values of electrical characteristics are specified for Vee = 3.0 V to 3.6V, Ta =—60...+115°C. Typical values are at Ve =3.3 V,
Ta =+25°C, unless otherwise specified.

Parameter Symbol Condition . Value Unit
min | typ max
Overall
Channel input L1 band 1557 - 1611
frequency range Fin L2/L3/L5 band 1167 - 1294 MHz
S band 2484 - 2500
Chgnnel input Rix B B 50 3 Ohm
resistance
. L1 band 500hm, - 1.1 —
Channel input VSWRy | L2/L3/L5 band v@?ith matching 1.6 _ -
VSWR L
S band circuits — 2.0 —
Channel output F NT1069-1.2 version A 2 — 50 MHz
frequency range out NT1069-1.2 version B 2 - 100 MHz
iﬁ?;gﬁiéoad Rioap - - 100/200 - Ohm
Channel L1 band 64.8
maximum power Gp Max L2/L3/L5 band | Note 1 - 67.1 - dB
gain S band 56.3
Channel L1 band 10.9
minimum power Gp MIN L2/L3/L5 band | Note 1 - 13.0 - dB
gain S band -2.0
| L1 band 6.2
Ge INA= I TT2/13/L5 band - 8.4 - dB
. Preset 1 ~
Channel noise NF S band o 8.9
figure G Lruae L1 band 2 10.2
prosot3 | L2/L3/L5 band - 13.0 - dB
S band 17.4

Note 1: Without filters F1 and F2 losses; Vour 1ra=1Vp-p; RLoap = 1000hm.
Note 2: Without filter F1, filter F2 losses 3.0dB, total Gp=33dB; RrLoap 1ra=1000hm, Four=20MHz, PLo=+5dBm.
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Parameter Symbol Condition min V:;l;:e — Unit
G | L1band -16.0
, PENAT | L2/L3/LS band - -18.5 -
Channel input Preset 1 -
. S band 0 -14.5
1dB compression IP148 = dBm
oint G | L1band Z -9.0
P o [L2/L3/L5 band - 135 -
S band -4.5
G | L1band -6.8
P_LNA= _ a B
Channel input 3¢ Proset 1 L2/L3/L5 band < 14.7
. S band 0 -10.0
order intercept ITP3 < dBm
oint G | Llband Z -2.1
P o [L2/L3/L5 band - 9.8 -
S band 2.7

Note 3: Without filter F1, filter F2 losses 3.0dB, minimum IFA Gp; Rroap 1ra=1000hm, Four=20MHz, PLo=+5dBm.

Note 4: Without filter F1, filter F2 losses 3.0dB, total Ge=33dB; Vour 1ra=1Vp-p, RrLoap 1ra=1000hm, Four=15&20MHz,

PrLo=+5dBm.
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Parameter Symbol Condition - Value Unit
min | Typ | max
LNA
. L1 band 1557 — 1611
E?i:rierizﬁge Finna | L2/L3/L5 band 1167 — 1294 | MHz
duency rang S band 2484 - 2500
LNA input resistance RN 1Na — 50 — Ohm
LNA output resistance Rout 1A — 50 — Ohm
L1 band @500hm, - 1.1 — —
LNA input VSWR VSWRinina | L2/L3/L5 band | with matching - 1.6 - -
S band circuits - 2.0 _ _
L1 band @500hm, - 1.3 - -
LNA output VSWR VSWRour ina | L2/L3/L5 band | with matching - 32 - -
S band circuits — 24 - -
Preset 1 - 17.8 -
Preset 2 - 14.4 -
L1 band Preset 3 - 11.0 -
Preset 4 - 7.8 -
Preset 1 - 18.5 -
. Preset 2 - 15.3 -
LNA power gain Gp 1nA L2/L3/L5 band Proset 3 — 1.9 — dB
Preset 4 — 8.3 —
Preset 1 — 14.1 —
Preset 2 — 8.7 —
S band Preset 3 — 4.9 —
Preset 4 — -0.3 —
Preset 1 — 2.5 —
L1 'band Preset 3 — 3.1 —
. Preset 1 — 2.5 —
LNA noise figure NF na L2/L3/L5 band Proset 3 — X — dB
Preset 1 — 3.7 —
S band Preset 3 — 5.0 —
Preset 1 — -9.5 —
L1 'band Preset 3 — -4.0 —
LNA input 1dB Preset 1 — -10.5 —
compression point IP1a tna L2/L3/L5 band Preset 3 — -4.0 — dBm
Preset 1 — -14.0 —
S band Preset 3 — -5.0 —
L1 band — 4.5 —
: rd
ﬁiﬁc émt’“fim order TIP3 xa | L2/L3/L5 band | Preset 1 - 45 ~ | dBm
PTp S band - 6.7 -
Mixer
Mixer inout f L1 band 1557 - 1611
rar‘f“: fnput frequency Fivwmix | L2/L3/LS band 1167 _ 1294 | MHz
& S band 2484 - 2500
Mixer input resistance Rin mix — 50 — Ohm
L1 band @500hm, - 1.8 - -
Mixer input VSWR VSWRn mix | L2/L3/L5 band | with matching - 2.5 - -
S band circuits - 2.0 - -
Ml?cer output Rour mix Differential output - 200 - Ohm
resistance -
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Parameter Symbol Condition - Value Unit
min Typ max
Mixer output Four Mix _ 2 - 100 MHz
frequency range -
LO frequency range Fro - 1100 - 2550 MHz
LO. frequency input RN 1o Differential input - 100 - Ohm
resistance -
LO frequency input Pio 3 10 3 +5 dBm
level
L1 band — 1.4 -
Mixer power gain Gp_mix L2/L3/L5 band | Note 5 - 3.0 — dB
S band - -3.4 —
L1 band — 14.5 -
Mixer noise figure NF mix L2/L3/L5 band - 16.0 - dB
S band - 17.9 —
. L1 band - 0.5 —
xﬁerrézfi‘illdﬁn t Pis vix | L2/L3/L5 band _ 3.0 ~— | dBm
P P S band - 45 _
. L1 band - 10.7 —
rd
Mixer nput > order 1IP3 x| L2/L3/L5 band | Note 6 _ 7.1 ~— | dBm
ptp S band - 11.6 _
IFA
NT1069-1.2
IFA operating version A 2 - >0
frequency range Fira NT1069-1.2 Croap=10pF MHz
: 2 - 100
version B
IFA input resistance Riv Fa Differential input — 200 — Ohm
IFA load resistance Rroap Fa Differential output — 100/200 —
Iglz‘i'; MAXIMUM POWEr | viax | Ruoap ra =1000hm/2000hm ~ | 456450 | - | aB
Iglz‘i'; MInIMum pOWer | i | Ruoap ra =1000hm/2000hm ~ | 1ma | - | @B
IFA gain resolution Gp RES IFA — — 6 — bit
IFA power gain step AGp 1FaA — — 0.7 — dB
GPJFA = 17dB R _ — 251 —
IFA noise figure NF s Gain=227dB | | 68‘*0'351‘;1* — 10.0 — dB
Gain = 45.6dB - 9.1 —
. Gain=1.7dB _ - 9.0 -
P P Gain = 45.6dB 35.0
Gain = 1.7dB - 27.7 -
: rd —
P A nput iin‘t’rder P3| Gain=222dB | Noania - 1138 ~ | dBm
PP Gain = 45.6dB - [13.9 -
Maximum voltage at
the differential linear Vour IFa - 2 3 - Vp-p
outputs

Note 5: Pout mix = -10dBm; Four=20MHz, PLo=+5dBm.
Note 6: Pour mix=-10dBm, Four=19&20MHz, PLo=+5dBm.
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6. PACKAGE INFORMATION
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Figure 6.1: Package QFN32 5x5
Table 6.1: Package QFN32 5x5 dimension
Unit A Al A2 b D D2 E E2 e L
min, mm 0.80 | 0.00 0.203 0.18 | 490 | 3.15 | 490 | 3.15 0.50 0.35
typ., mm 0.85 | 0.02 REF 0.25 | 5.00 | 3.20 | 5.00 | 3.20 B'SC 0.40
max, mm 0.90 | 0.05 0.30 | 5.10 | 3.25 | 5.10 | 3.25 0.45
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