Dual Path Lowband RF Receiver
400MHz to 1100MHz

RLENESANS

F1130
Datasheet

DESCRIPTION

This document describes the specifications for the
F1130 Dual Path RF Receiver consisting of RF
amplifier with bypass, DSA, RF Mixer and IF amplifier
in each signal path. Applications include Multi-mode,
Multi-carrier BaseStation Receivers. F1130 supports
the following frequencies: RF from 400MHz to
1100MHz, LO from 500MHz to 1300MHz, and IF from
25MHz to 400MHz. Refer to the Part # Matrix below
describing the complete series.

The F1130 RF front-end offers 19dB gain with 3.5dB
NF and +37dBm OIP3 performance. The digital step
attenuator provides 30dB adjustment range in 2dB
steps via the SPI interface controller. For strong signal
conditions, each RF amplifier can be bypass controlled
via the SPI interface. The RF front-end output and
mixer input signals are bonded to separate pins to
allow interstage image-reject filtering.

Each of the dual mixer paths provide 9 dB power gain,
10.3dB NF and +36dBm OIP3 performance. An
external LO signal is applied to the mixer LO port.

This device is packaged in a 7 x 7 mm, 48-pin Thin
QFN with 50 ohm single-ended RF & LO inputs and
200 ohm differential IF output impedance for ease of
integration into the receiver lineup.

COMPETITIVE ADVANTAGE

The on-chip 4-bit RF digital step attenuator (DSA) has
very low insertion loss and low distortion.

The F1130 has very low power consumption thus
allowing it to be packaged in very compact 7x7
solution

v' GlitchFree™ Technology
v' Extremely accurate with low distortion
v" Very small solution area

Glitch-Free™, RF Receiver

FEATURES

Dual Path for Diversity / MIMO
Glitch-Free™ Technology

RF: 400MHz to 1100MHz

LO: 500MHz to 1300MHz

IF: 25MHz to 400MHz

Bypassable RF amplifiers for strong signal
conditions

19dB RF front-end power gain

+37dBm RF front-end OIP3 (Bypass OFF)
+43dBm RF front-end OIP3 (Bypass ON)
3.5dB front-end NF AT 900MHz

9dB mixer power gain (HS LO)

+36dBm mixer OIP3

50Q RF and LO impedance

200Q differential IF output impedance
Independent CHA, CHB path standby mode
30dB gain control range, 2dB steps

3 bit SPI control

Total lcc = 360mA

7 x 7 mm, 48-pin VFQFPN package
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PARTH MATRIX

Part# RF freq UTRA bands IF freq LO freq
range (MHz) range range
(MHz) (MHz)
5,6,8,12,13,14,1 500 -
F1130 | 400 - 1100 718.19 20, 26 25 —-400 1300
1,2,3,4,7,9,10,
11,15,16,21,23, 1350 -
F1180 | 1400 - 2700 24.25.33.34.35, 25 —-400 2900
36,37,39,40,41
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min Max Units
VCC to GND Vee -0.3 +5.5 Y,
SPI DATA, SPILE, SPI CLK Ve | 03 | Vat0zs | v
:Egg%@:: :Egg%@:: e 1.00 Ve +030 |V
MIXREIN. A, MIXREIN_B Vo 03 030 |V
LO_BIAS Vio +2.1 +4.0 \Y
RFA_BIAS, RFB_BIAS VRFIN -0.3 +1.50 Y,
RFAMP_BIAS, IFA_BIAS, IFB_BIAS VBias -0.3 +2.20 Y,
Maximum RE Input Power — Bypass OFF PrrIN_A +24 dBm
(1hr < duration < 2hr @ Tcase = 105C) Prrin_B
Maximum RE Input Power — Bypass ON PrrIN_A +24 dBm
(1hr < duration < 2hr @ Tcase = 105C) Prrin_B
Maximum RE Input Power to Mixer Premix_A +21 dBm
(1hr < duration < 2hr @ Tcase = 105C) Premix_s
Continuous Power Dissipation Padiss 2.15 w
Junction Temperature T +150 °C
Storage Temperature Range Tst -65 +150 °C
Lead Temperature (soldering, 10s) +260 °C
ElectroStatic Discharge — HBM 2000 Volts
(JEDEC/ESDA JS-001-2012) (Class 2)
ElectroStatic Discharge — CDM 250 Volts
(JEDEC 22-C101F) (Class C3)

Stresses above those listed above may cause permanent damage to the device. Functional operation of the device at
these or any other conditions above those indicated in the operational section of this specification is not implied.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

ESD CAUTION

This product features proprietary protection circuitry. However, it may be damaged if subjected to high energy ESD.
Please use proper ESD precautions when handling to avoid damage or loss of performance.

PACKAGE THERMAL AND MOISTURE CHARACTERISTICS

83a (Junction — Ambient)

Bic (Junction — Case) [The Case is defined as the exposed paddie]

Moisture Sensitivity Rating (Per J-STD-020)

Glitch-Free™, RF Receiver

32 °C/W
3°C/W
MSL1

ATTENTION
ODSEAVE PRECAUTIONS
FOR HANDUNG
ELECTROSTATIC
SURVEDINCES
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Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

F1130 RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Conditions Min Typ Max Units
Supply Voltage(s) Vce All VCC pins 4.75 5.25 \%
Operating Temperature Range Tcase Case Temperature -40 +105 °C
RF Freq Range Frr 400 1100 MHz
LO Freq Range FLo 500 1300 MHz
LO Power PLo -3 +3 dBm
IF Freq Range Fir 25 400 MHz
RF Amplifier Source ZRFIN_A ;
Impedance ZRFIN_B Single Ended 50 Q
RF Amplifier Load Impedance | 2RV |single Ended 50 Q
ZRFOUT B
Mixer RF Source Impedance %MXRRF'N—A Single Ended 50 Q
MXRRFIN_B
Mixer LO Source Impedance %MXRLO'N—A Single Ended 50 Q
MXRLOIN_B
Mixer IF Load Impedance ZMXRIFOUT_A | 1yt o i) 200 Q
ZMXRIFOUT_B
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Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

F1130 SPECIFICATION

Specifications apply at Vcc = +5.00V, Tcase = +25°C, Frr = 900MHz, Fir = 199MHz, FLo = 1099MHz, PL.o = 0dBm, For
bypass ON, RF VGA input = +5dBm, for Bypass OFF, RF VGA input = -20dBm/tone, Attenuator = 0dB, STBY_A,
STBY_B = GND unless otherwise noted. Trace, Connector, and external transformer losses are de-embedded.

Parameter Symbol Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
General
Logic Input High ViH All Control Pins 1.17 \%
Logic Input Low Vi All Control Pins 0.67 \%
Logic Current lin, he All Control Pins -120 +120 MA
, STBY = Viu or Floating Power OFF
Standby Mode Logic STBY
STBY = Vi Power ON
lcc_on Bypass OFF, 2 Channels 360 410!

Bypass ON, 1 Channels

lcc_oFF1 (CHA or CHB) 295 330
Supply Current mA
Bypass ON, 2 Channels

lcc_oFr2 (CHA and CHB) 230 260

lcc_stBY Standby Mode 20 26
RF Switching time® TRF 10% to 90% risetime 250 ns
DSA Settling time® TSET 10% to 90% risetime 100 ns
Turn ON time® TON 10% to 90% risetime 225 ns
Turn OFF time® TOFF 10% to 90% risetime 25 ns
Control Interface SPlsir 14 bit
Serial Clock Speed SPlcik 24 MHz

Note 1: Iltems in min/max columns in bold italics are Guaranteed by Test.

Note 2: Iltems in min/max columns that are not bold/italics are Guaranteed by Design Characterization.
Note 3: Speeds are measured after SPI programming is completed (data latched with LE = HIGH).
Note 4: Gain across the entire frequency band is affected by the inclusion of the RF switch.
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F1130 SPECIFICATION (CONTINUED)

Specifications apply at Vcc = +5.00V, Tcase = +25°C, Frr = 900MHz, Fir = 199MHz, FLo = 1099MHz, PL.o = 0dBm, For
bypass ON, RF VGA input = +5dBm, for Bypass OFF, RF VGA input = -20dBm/tone, Attenuator = 0dB, STBY_A,
STBY_B = GND unless otherwise noted. Trace, Connector, and external transformer losses are de-embedded.

Parameter Symbol Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
RF VGA - Bypass OFF
Gain* Gvea 17.5 19 20.5 dB
. Frr =400 MHz to 110 MHz
Gain Flatness GvGa_FLAT over any 100 MHz bandwidth +0.3 dB
Gain Variation Gvea T Tease =-40 to +105 °C 23 ;O dB
Noise Figure NFvea 3.5 dB
Input 1 dB Power
Compression IP1dBLevGa 0 dBm
Output Third Order Pout = 0 dBm/Tone, 2
Intercept Point OIP3ver |1 MHz tone separation 34 37 dBm
RF VGA - Bypass ON
Gain Gsypass -3.5 -2.5 dB
. Frr = 400 MHz to 1100 MHz
Gain Flatness Geypass_FLAT over any 100 MHz bandwidth +0.2 dB
Gain Variation Gaypass_T Tcase =-40 to +105 °C +0.25 dB
Input 1 dB Power
Compression IP1dBLeBeYPASS 22 dBm
Output Third Order Attenuation = 0dB
Intercept Point OIP3eveass 0 | 1\ tone separation 40 43 dBm
Output Third Order Attenuation = 6dB
Intercept Point OIP3eveAss & | 1 Mz tone separation 34 37 dBm
RF VGA — Bypass ON or OFF
DSA Gain Control Range DSARraNGE 30 dB
DSA Gain Step DSAsTeP 2 dB
Gain Accuracy DSAacc +(0.05 + 0.04*ATTN) Max dB
. ISOa-8 RFA Input to RFB Output

Channel Isolation ISOea | RFB Input to RFA Output 46 52 dB
VGA Input Match Sllvea -15 dB
VGA Output Match S22vea -15 dB
Isolation between VGA ISO No Connection between ports 47 50 dB
RFout and Mixer RFin VGAMIX P

Note 1: Iltems in min/max columns in bold italics are Guaranteed by Test.
Note 2: Iltems in min/max columns that are not bold/italics are Guaranteed by Design Characterization.

Note 3: Speeds are measured after SPI programming is completed (data latched with LE = HIGH).

Note 4: Gain across the entire frequency band is affected by the inclusion of the RF switch.

Glitch-Free™, RF Receiver
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Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

F1130 SPECIFICATION (CONTINUED)

Specifications apply at Vcc = +5.00V, Tcase = +25°C, Frr = 900MHz, Fir = 199MHz, FLo = 1099MHz, PL.o = 0dBm, For
bypass ON, RF VGA input = +5dBm, for Bypass OFF, RF VGA input = -20dBm/tone, Attenuator = 0dB, STBY_A,
STBY_B = GND unless otherwise noted. Trace, Connector, and external transformer losses are de-embedded.

Parameter Symbol Conditions ‘ Min ‘ Typ ‘ Max ‘ Units
Mixer
Gain Gmxr 8 9 10 dB
. Frr = 1400 MHz to 2700 MHz
Gain Flatness GMXR_FLAT over any 100 MHz bandwidth +0.2 dB
Fixed LO
IF Gain Flatness GIFFATL | Flatness = 0.5 dB 200 MAz
Bandwidth Fixed LO
GiF_FLAT2 Flatness = 0.8 dB 300 MHz
Gain Variation Gmxr_T Tcase =-40 to +105 °C +0.8 dB
Noise Figure NFmxr 10.3 dB
. . . +75 MHz offset
Blocking Noise Figure NFwmxr_BLK Pin (Blocker) = + 4dBm 17.5 dB
Input 1 dB Compression IP1dBmxr 7 9 dBm
Output Third Order .
Intercept Point OIP3mxr 1 MHz tone separation 33 36 dBm
Output Second Order .
Intercept Point OIP2mxr 1 MHz tone separation 58 dBm
2RF — 2LO rejection 2X2MxR Frr— FiF/2 68 dBc
3RF — 3LO rejection 3X3mxr Frequency = Frr — 2*F /3 70 dBc
Second Harmonic HD2mxr 65 dBc
Third Harmonic HD3mxr 80 dBc
Pin =-13 dBm
. . STBY VIH to VIL
Settling Time TMXR_SET Time for IF to settle to 0.1 dB 170 ns
of final value
Mixer RF Input Match S11mxr_RF -15 dB
Mixer LO Input Match S1llmxr_Lo -15 dB
Mixer IF Output Match S22uxr_IF -13 dB
Channel Isolation ISOF IFOUT_Ato IFOUT_B 70 dBc
Pin =-10 dBm
RF to IF Isolation ISORri Ratio of IF level to RF leakage 36 dBc
at IF port
LO to RF Leakage ISOLr -47 dBm
LO to IF Leakage ISOu -37 dBm

Note 1: Iltems in min/max columns in bold italics are Guaranteed by Test.

Note 2: Items in min/max columns that are not bold/italics are Guaranteed by Design Characterization.
Note 3: Speeds are measured after SPI programming is completed (data latched with LE = HIGH).
Note 4: Gain across the entire frequency band is affected by the inclusion of the RF switch.

Glitch-Free™, RF Receiver 6 February 8, 2022




Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

Serial Control Mode

Data is clocked in LSB first via serial mode. Serial data is formatted as a 14-bit word. The 14-bit word
contains logic for bypass mode, 4-bit attenuator setting, and guard bit. Each word contains the following

sequence:

Table 1 - 14 Bit SPI Word Sequence

D13 RX Path 2 bypass mode

D12 Guard bit

D11 RX Path 1 bypass mode

D10 Guard bit

D9 Attenuator 2

D8 Attenuator 2

D7 Attenuator 2

D6 Attenuator 2

D5 Guard bit

D4 Attenuator 1

D3 Attenuator 1

D2 Attenuator 1

D1 Attenuator 1

DO Guard bit

| 2 3 4 5 6 7 8 9 10 11 12 13 14
CLK | | | | | | | |
Spec > e >ty Tty T
Interval > Data Word el

Latched into the
LE T~ [ ]

DATA :}f L Do) D1) D2) D3/ D4  D5) D6) D7) D8 D9 ) D10} D11} D12 | D13 |
Gbit 2dB  4dB  8dB  16dB  G-bit 2dB  4dB  8dB  16dB  Gebit “;'_“I:“ G-bit Bi_t:jw
LSB Attenuator 1 Aftenuator 2 MSB

Time >

Figure 1 - Serial Register Timing Diagram
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Dual Path Lowband RF Receiver F1130

RENESAS 400MHz to 1100MHz Datasheet
Table 2 - SPI Preset Timing Parameters Calcuated for 24 MHz
Parameter Symbol Min Typ Max Units
Clock Period (Frequency) tp 4(12'2)6 (MnHSz)
Data Setup tds 20.83 ns
Data to CLK Setup Time tdcs 5 ns
LE to CLK Setup Time tics 5 ns
CLK to LE Setup Time teis 5 ns
LE Pulse Time tiew 20 ns
Table 3 — Attenuator Data Word Bit Sequence
Attenuation Setting Attenuator 1 Attenuator 2
D4, D3, D2, D1 D9, D8, D7, D6
Insertion Loss 0000 0000
2dB 0001 0001
4dB 0010 0010
6 dB 0011 0011
8 dB 0100 0100
10dB 0101 0101
12 dB 0110 0110
14 dB 0111 0111
16 dB 1000 1000
18 dB 1001 1001
20dB 1010 1010
22 dB 1011 1011
24 dB 1100 1100
26 dB 1101 1101
28 dB 1110 1110
30dB 1111 1111

Table 4 - RF Bypass Data Word Bit Sequence

RF Switch ByPass RX1 RX2
Mode D11 D13

OFF 0 0

ON 1 1

Glitch-Free™, RF Receiver 8 February 8, 2022




Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

PIN 8 LATCH ENABLE (LE):

When LE is high (> VIH), the CLK input is disabled. Renesas recommends keeping LE high to reduce F1130
sensitivity to CLK bus noise when SPI is not being programmed. When LE is low (< VIL), the DATA word can be
programmed into the shift registers. The programmed word is then latched into F1130 on the LE rising edge (refer to
Figure 1). End of data occurs after 14™ bit.

DEFAULT REGISTER SETTING:

After power on, the default setting for the VGA is Bypass OFF mode with attenuation set to 30 dB. This means the
amplifier is in the signal path with maximum attenuation.

TYPICAL OPERATING CONDITIONS (TOC)

Unless otherwise noted for the TOC graphs on the following pages, the following conditions apply.

Vce = +5.00 V

Tease = +25 °C

Frr =900 MHz

Fir =199 MHz

FLo =1100 MHz

Plo=0 dBm

RF VGA output = -5 dBm/tone
RF Mixer output = 0 dBm/tone
Attenuator =0 dB

STBY_A, STBY_B = GND

Glitch-Free™, RF Receiver 9 February 8, 2022
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VGA BYPASS OFF: TYPICAL OPERATING CONDITIONS (- 1 -)
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VGA BYPASs OFF: TYPICAL OPERATING CONDITIONS (- 2 -)
Gain Accuracy [DSAacc 400 MHZz] OIP3 vs. Attenuation [400 MHZz]
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VGA BYPASS OFF: TYPICAL OPERATING CONDITIONS (- 3 -)
Gain vs. Input Power [400 MHz] OIP3 vs. Input Power [400 MHZz]
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RLENESANS

Dual Path Lowband RF Receiver

400MHz to 1100MHz

F1130
Datasheet

VGA BYPASS OFF: TYPICAL OPERATING CONDITIONS (- 4 -)
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Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

VGA BYPASS ON: TYPICAL OPERATING CONDITIONS (- 5 -)

Gain vs. Tcase [Geyrass] Gain vs. V¢ [Geypass]
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RLENESANS

Dual Path Lowband RF Receiver

F1130

VGA BYPASS ON: TYPICAL OPERATING CONDITIONS (- 6 -)
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RLENESANS

Dual Path Lowband RF Receiver

F1130

400MHz to 1100MHz Datasheet
VGA BYPASS ON: TYPICAL OPERATING CONDITIONS (— 7 —)
Gain vs. Input Power [400 MHz] OIP3 vs. Input Power [400 MHZz]
-1.0 T 50 ‘
i 45 —— e ——
-15 . == \
: [ \<,__——
) t ~ 35
2.0 T = [
~ SR (N A AN DU A 4 a 30
o L ==\ t
S 25 — — o 25
c [ \ o 3
S [ \ : 20
O 30 f —_ ™\ \\ > F
T \ 8 15
[ \ > F
[ \ O 10
-3.5 T ——-40C /5.00V/CHA = =-40C /5.00V/CHB \ L = -40C /5.00V/CHA = =-40C /5.00V/CHB
L +25C /5.00V/CHA +25C /5.00V/CHB \ 5 +— +25C /5.00V/CHA +25C /5.00V/CHB
[ ——+105C /5.00V/CHA - =+105C /5.00V/CHB F ——+105C /5.00V/CHA - =+105C /5.00V/CHB
-4.0 L } L } L } L } L } L } L L 0 L } L } L } L } L } L } L L
(0] 2 4 6 8 10 12 14 16 o 2 4 6 8 10 12 14 16
RF Input Power (dBm) RF Input Power (dBm)
Gain vs. Input Power [900 MHz] OIP3 vs. Input Power [900 MHZz]
-1.0 T 50 ‘
45 T—— —
15 b 40 =
[ 35
= ~
20 O £ [
~ : -t i Rt e TN o 30
S — 0 S I
- -25 ¢ — — m 25
£ b A ‘\ = [
@© [ \ = 20
r \
© 30 v 2 I
t S 15
[ \ S L
r S 10
-3.5 — ——-40C /5.00V/CHA = =-40C /5.00V/CHB L = -40C /5.00V/CHA = =-40C /5.00V/CHB
[ +25C /5.00V/CHA +25C /5.00V/CHB 5 +— +25C /5.00V/CHA +25C /5.00V/CHB
[ ——+105C /5.00V/CHA - =+105C /5.00V/CHB r ——+105C /5.00V/CHA -~ =+105C /5.00V/CHB
40—t o+t
(0] 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14
RF Input Power (dBm) RF Input Power (dBm)
Gain vs. Input Power [1100 MHZz] OIP3 vs. Input Power [1100 MHZz]
-1.0 T 50
L 45
- [ - —_— 77'—_‘\
1.5 i 20 = = T\\\:
r i P
2.0 ~ 357
[ E 30
a [ T L
o} bt B e L By B B N
8 25 +— - \ m 25
= Fe—m——f-——Foo g foF ,\\\ 2 0l
3 [ - 20
[ \ =
© 30 " 2 I
t S 15
r \ = ]
1 \‘ O 10
-3.5 — ——-40C /5.00V/CHA = =-40C /5.00V/CHB \J L = -40C /5.00V/CHA = =-40C /5.00V/CHB
[ +25C /5.00V/CHA +25C /5.00V/CHB \ 5 +— +25C /5.00V/CHA +25C /5.00V/CHB
[ ——+105C /5.00V/CHA - =+105C /5.00V/CHB F ——+105C /5.00V/CHA - =+105C /5.00V/CHB
B o+——t——
(0] 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14
RF Input Power (dBm) RF Input Power (dBm)
Glitch-Free™, RF Receiver 16 February 8, 2022




RLENESANS

Dual Path Lowband RF Receiver

400MHz to 1100MHz

F1130
Datasheet

VGA BYPASS ON: TYPICAL OPERATING CONDITIONS (- 8 -)
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RLENESANS

Dual Path Lowband RF Receiver

400MHz to 1100MHz

F1130
Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 9 -)

Gain vs. Tcase [Gmxr, HS Injection]

Gain vs. Tcase [Guxr, LS Injection]
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RLENESANS

Dual Path Lowband RF Receiver
400MHz to 1100MHz

F1130
Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 10 -)

OIP3 vs. Tease [OIP3mxr, HS injection]

OIP3 vs. Tcase [OIP3uxr, LS injection]
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RLENESANS

Dual Path Lowband RF Receiver

400MHz to 1100MHz

F1130
Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 11 -)

OIP2 vs. Tease [OIP2uxr, HS injection]
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OIP2 vs. Tcase [OIP2uxr, LS injection]
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Dual Path Lowband RF Receiver
400MHz to 1100MHz

MIXER: TYPICAL OPERATING CONDITIONS (- 12 -)

P1dB vs. Tcase [IP1dBumxr, HS injection]
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Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 13 -)
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0T T T T T T T 0 T T T T
r = -40C /5.00V /0dBm/CHA = =-40C /5.00V /0dBm/ CHB r ——-40C /5.00V /0dBm/CHA = =-40C /5.00V /0dBm/CHB
-10 {7 +25C /5.00V /0dBm/CHA +25C /5.00V /0dBm/CHB A -10 {7 +25C /5.00V /0dBm/CHA +25C /5.00V /0dBm/CHB
L ——+105C /5.00V /0dBm/CHA = =+105C /5.00V /0dBm/CHB L ——+105C /5.00V /0dBm/CHA = =+105C /5.00V /0dBm/CHB
-20 + -20 +
S -30 | o -30 |
Q 3 m 3
T L O [
~ 40 T 7 -40
_ r = - --
2 3 2 3 T =~
& 50§ & 50 == N
q r ~ - N \
X 60 | X -60 X% <
: :3(‘ R
=70 B o [ = -70 - — === _-;_/_=__\
L B — PR — - == r S P =3z
17/\~~ = ---2 /K\\ ’/’ F \ / Nal 22 — < ===
-80 - = -80 +
r —— s \ /
00 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 90 ‘ ‘ ‘ ‘ ‘ ‘ ‘
400 500 600 700 800 900 1000 1100 400 500 600 700 800 900 1000 1100
RF Frequency (MHz) RF Frequency (MHz)
2x2 Rejection vs. V¢ [2X2uxr,HS rejection] 2x2 Rejection vs. Ve [2X2uxr, LS rejection]
0 F T T T T T T 0 T T T T T
r ——+25C /4.75V /0dBm/CHA = =+25C /4.75V /0dBm/CHB r —— +25C /4.75V /0dBm/CHA = =+25C /4.75V /0dBm/CHB
-10 {7 +25C /5.00V /0dBm/CHA +25C /5.00V /0dBm/CHB - -10 {7 +25C /5.00V /0dBm/CHA +25C /5.00V /0dBm/CHB
n = +25C /5.25V /0dBm/CHA - =+25C /5.25V /0dBm/CHB L = +25C /5.25V /0dBm/CHA - =+25C /5.25V /0dBm/CHB
-20 £ -20 +
Y -30 | T -30 |
Q r o) r
e L T [
~ .40 f T 40 ¢
— r - L
2 [ a [
» -50 F o 50 F = S N
N 5 N AL N
X X
& 60 ¢ & 60 L P
70 - 70 *
- = = = = = — - - T N LY ——
g m ”f}/ -l = : \\ 74\ ——
-80 1 ==== -80 < 2
- F N 7
P \_/ s \\\ ,5
-90 . . . . . . . -90 . . . 7 . . .
400 500 600 700 800 900 1000 1100 400 500 600 700 800 900 1000 1100
RF Frequency (MHz) RF Frequency (MHz)

Glitch-Free™, RF Receiver 22 February 8, 2022




Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 14 -)
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RLENESANS

Dual Path Lowband RF Receiver F1130
400MHz to 1100MHz

Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 15 -)

HD2 vs. Tcase [HD2umxr, HS injection]
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HD2 vs. Tcase [HD2uxr, LS injection]
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Dual Path Lowband RF Receiver
400MHz to 1100MHz

F1130
Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 16 -)

HD3 vs. Tcase [HD3mxr, HS injection]
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HD3 vs. Tcase [HD3mxr, LS injection]
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RLENESANS

Dual Path Lowband RF Receiver

400MHz to 1100MHz

F1130
Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 17 -)

LO to IF Leakage vs. Tcase [1SOL1, HS injection]

LO to IF Leakage vs. Tcase [1SOL1, LS injection]
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RLENESANS

Dual Path Lowband RF Receiver
400MHz to 1100MHz

F1130
Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 18 -)

IF Gain flatness vs. Tcase [Gmxr_1, HS injection]
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RLENESANS

Dual Path Lowband RF Receiver
400MHz to 1100MHz

F1130
Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 19 -)

Noise Figure vs.Tcase [NFuxr, HS Injection]
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RLENESANS

Dual Path Lowband RF Receiver

400MHz to 1100MHz

F1130
Datasheet

MIXER: TYPICAL OPERATING CONDITIONS (- 20 -)

Current Consumption vs. Tcase [HS injection]
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Current consumption vs. Tcase [LS injection]
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Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

VGA & MIXER: TYPICAL OPERATING CONDITIONS (- 21 -)

RF Amplifier to Mixer Isolation
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Dual Path Lowband RF Receiver F1130
:{ENESAS 400MHz to 1100MHz Datasheet

PACKAGE OUTLINE DRAWINGS

The package outline drawings are located at the end of this document and are accessible from the Renesas website
(see Ordering Information for POD links). The package information is the most current data available and is subject
to change without revision of this document.

PIN DIAGRAM
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< z 2
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5 & 6686860630682 w
vCC 1 ) (36 |STBY_A
GND 2 ) (35 |IFOUT A+
RFIN_A 3 ) ( 34 |IFOUT_A-
GND 4 ) ({ 33 |GND
RFAMP BIAS | 5 ) ( 32 |vcec
DATA 6 ) ( 31 | GND
Cix > IDTF1130NBGI /..
LE 8 ) ( 29 |LO BIAS
GND 9 ) ( 28 |GND
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vCcC 12 ) ( 25 |sTBY B

GMD
RFB_BIAS
GND
RFOUT_B
GND
GND
GND
GND
MIXRFIN B
GND
VCC

IFEB BIAS
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Dual Path Lowband RF Receiver F1130
'{ENESAS 400MHz to 1100MHz Datasheet
PIN DESCRIPTION
Pin Name Function
1,12, 23, 32, 38 VCC Power Supply. Bypass to GND \_Nlth capacitors shown in the Typical Application
Circuit as close as possible to pin.
2,4,9,11, 13, 15, 17,
18, 19, 20, 22, 28, 31, .
33 39,41 42, 43, 44, GND Ground these pins.
46, 48
Channel-A VGA RF Input. Internally matched to 50Q. AC coupled. DO NOT apply
3 RFIN_A o ; . : .
- DC to this pin. Place coupling capacitor as close to the pin as possible.
5 RFAMP_BIAS | Connect a resistor to GND (refer to BOM)
6 SPI| Data Data: 1.8V CMOS compatible.
7 SPI CLK Clock: 1.8V CMOS compatible.
Latch Enable: 1.8V CMOS compatible. See Serial Interface Section for pin
8 SPI LE o
description.
Channel-B VGA RF Input. Internally matched to 50Q. AC coupled. DO NOT apply
10 RFIN_B o ; . X .
- DC to this pin. Place coupling capacitor as close to the pin as possible.
14 RFB_BIAS Connect a resistor to GND (refer to BOM).
Channel-B VGA RF Output. Internally matched to 50Q. AC coupled. DO NOT apply
16 RFOUT_B S . ; . )
- DC to this pin. Place coupling capacitor as close to the pin as possible.
21 MIXRFIN_B [ Channel-B Mixer RF Input. Internally matched to 50Q. DO NOT apply DC to this pin.
24 IFB_BIAS Connect a resistor to GND (refer to BOM).
o5 STBY B Standby Diversity Channel (Low = device power ON, High or Floating = device power
- OFF with SPI still powered ON)
26 IFOUT B+ \C/Z(h:?:nneI-B Mixer Differential IF- Output. Connect pullup inductor from this pin to
27 IFOUT B- Channel-B Mixer Differential IF+ Output. Connect pullup inductor from this pin to
- VCC.
29 LO_BIAS Connect a resistor to GND (refer to BOM).
30 LO IN Mixer Local Oscillator Input. Connect the LO to this port through the recommended
- coupling capacitor.
34 IFOUT_A- \C/gzénnel-A Mixer Differential IF- Output. Connect pullup inductor from this pin to
35 IFOUT A+ \C/Zgacnne-AI Mixer Differential IF+ Output. Connect pullup inductor from this pin to
36 STBY A St.andby Main Channel (Low = device power ON, High = device power OFF with SPI
- still powered ON).
37 IFA_BIAS Connect a resistor to GND (refer to BOM).
40 MIXRFIN_A [ Channel-A Mixer RF Input. Internally matched to 50Q. DO NOT apply DC to this pin.
Channel-A RF VGA Output. Internally matched to 50Q. AC coupled. DO NOT apply
45 RFOUT_A o . ; . .
- DC to this pin. Place coupling capacitor as close to the pin as possible.
a7 RFA_BIAS Connect a resistor to GND (refer to BOM).
Exposed Pad. Internally connected to GND. Solder this exposed pad to a PCB pad
_EP that uses multiple ground vias to provide heat transfer out of the device into the PCB
ground planes. These multiple via grounds are also required to achieve the noted RF
performance.
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Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

EVKIT PICTURE
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Dual Path Lowband RF Receiver

RENESAS  400MHz to 1100MHz

F1130
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Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet
EVKIT BOM
ltem # Part QTY DESCRIPTION Mfr. Part # Mfr.
Reference
1 02’286’ 1248 1374 20, 8 CAP CER 10000PF 16V 10% X7R 0402 GRM155R71C103KA01D MuRata
2 Cl’297‘ 1259 1385 21, 8 CAP CER 0.1UF 16V 10% X7R 0402 GRM155R71C104KA88D MuRata
3 C3,7,12,19, 31 5 CAP CER 200PF 50V 5% COG 0402 GRM1555C1H201JA01D MuRata
4 C22-25 4 CAP CER 1000PF 50V COG 0402 GRM1555C1H102JA01D MuRata
5 C13, 30 2 CAP CER 8PF 50V CO0G 0402 GRM1555C1H8R0DZ01D MuRata
6 R2 1 RES 7.50K OHM 1/10W 1% 0402 SMD ERJ-2RKF7501X Panasonic
7 R3, 5,6 3 RES 3.00K OHM 1/10W 1% 0402 SMD ERJ-2RKF3001X Panasonic
8 R19, 26, 33 3 RES 3.24K OHM 1/10W 1% 0402 SMD ERJ-2RKF3241X Panasonic
9 R22, 30 2 RES 62.0 OHM 1/10W 1% 0402 SMD ERJ-2RKF62R0X Panasonic
10 R2141-Zl§ 2177 213 11 RES 0.0 OHM 1/10W 0402 SMD ERJ-2GEOROOX Panasonic
11 L1, 2,10, 11 4 0805LS (2012) Ceramic Chip Inductor 0805LS-102XJLB Coilcraft
12 R21, 31 2 0402CS Ceramic Chip Inductor 0402CS-20NXJLU Coilcraft
13 T1, 2 2 4:1 Center Tap Balun TC4-1TG2+ Mini Circuits
14 J11, 2, 14 3 CONN HEADER VERT SGL 2POS GOLD 961102-6404-AR 3M
15 J10 1 CONN HEADER VERT DBL 4POS GOLD 67997-108HLF FCI
16 J15 1 CONN HEADER VERT DBL 7POS GOLD 67996-114HLF FCI
17 J1-4,6, 8,9 7 SMA_END_LAUNCH (Big) 142-0701-851 Emerson Johnson
18 J5,7,13 3 SMA_END_LAUNCH (Small) 142-0711-821 Emerson Johnson
19 Ul 1 Dual Path RF Receiver 400-1100MHz AV650B00_5ZNA Renesas
20 1 Printed Cicuit Board F1130 EVKIT REV 01
21 Bill Of Material
C4-6
22 R1, 7-10, 20, 23, 0 Do Not Populate N/A N/A
29, 32

ToP MARKINGS

i

@

IDTF1130 <
NBGI
ZB1402N

/ Q29B00BMY
AN

| — Part Number

— | Date Code [YYWW]
(Week 02 of 2014)

/!

Die Step
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Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

APPLICATIONS INFORMATION
F1130 has been optimized for use in high performance RF applications from 1400MHz to 2700MHz.
Power Supplies

A common VCC power supply should be used for all pins requiring DC power. All supply pins should be
bypassed with external capacitors to minimize noise and fast transients. Supply noise can degrade noise
figure and fast transients can trigger ESD clamps and cause them to fail. Supply voltage change or transients
should have a slew rate smaller than 1V/20us. In addition, all control pins should remain at OV (+/-0.3V) while
the supply voltage ramps or while it returns to zero.

Control Pin Interface

If control signal integrity is a concern and clean signals cannot be guaranteed due to overshoot, undershoot,
ringing, etc., the following circuit at the input of each control pin is recommended. This applies to SPI and
control pins 6, 7, 8, 25, and 36 as shown below. Note the recommended resistor and capacitor values do not
necessarily match the EV kit BOM for the case of poor control signal integrity. For multiple devices driven by
a single control line, the component values will need to be adjusted accordingly so as not to overload the
control line.

SSBIIBEREIREIE
i (% M — STBYA
) @& L™
SKahm E @
SPI DATA A -:.,_,r ) (3 ]
L 5 ) 2]
SKohm E F1 1 30 @
SPI CLK ANY—— 7 G|
T e > @]
o D) (28]
SPILE  — . D) ] '
MT = :26 STBY B
- > = Sinhm STRY
J__!pf

Glitch-Free™, RF Receiver 36 February 8, 2022




Dual Path Lowband RF Receiver F1130
RENESAS 400MHz to 1100MHz Datasheet

F1130 Digital Pin Voltage & Resistance Values (pins not connected)

The following table list the resitance between various pins and ground when no DC power is applied. When
the device is powered up with +5 Volts DC these same pins to should have the measured voltage to ground.

Pin Name DC voltage (volts) Resistance (ohms)
6 DATA 5 57K
7 CLK 5 57K
8 LE 5 57K
25 STBY_B 5 57K
36 STBY_A 5 57K

ORDERING INFORMATION

Part Number Package Description Carrier Type Temperature Range
F1130NBGI Tape and Reel

48-VEQEPN, 7 x 7 mm -40°C to +85°C
F1130NBGI8 Tray

REVISION HISTORY

Revision Date Description
February 8, 2022 Rebranded to Renesas.
April 13, 2015 Initial release.
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Package Outline Drawing
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1 JEDEC compatible.

2. All dimensions are in mm and angles are in degrees.
3. Use 0.05 mm for the non-toleranced dimensions.

4.  Numbers in ( ) are for references only.
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RECOMMENDED LAND PATTERN
(PCB Top View, NSMD Design)
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.

© 2025 Renesas Electronics Corporation. All rights reserved.



Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

@ View F1130NBGIg on WIN SOURCE
@ Eenesas Electronics Americé Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management


https://www.win-source.net/products/detail/renesas-electronics-america/f1130nbgi8.html
https://www.win-source.net/manufacturer/renesas-electronics-america

