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4 Pin Configuration and Functions
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Ed 4-1. RPV Package, 12-Pin WQFN-FCRLF (Top View)

% 4-1. Pin Functions

e FIN Ne) TYPE DESCRIPTION
INM Input Differential signal input, negative
INP Input Differential signal input, positive
ouT 11 Output Single ended output
Power-down signal. Supports 1.8V and 3.3V logic referenced to VSS.
PD 2 Input 0 = Chip enabled
1 = Power down
TP1 8 — Test pin. Connect to VSS
TP2 3 — Test pin. Connect to VSS
TP3 12 — Test pin. Connect to VSS
VDD 9 Power Positive supply pin
VSS 1,4,7,10 Power Negative supply pin
Thermal pad Pad — Thermal pad. Connect to VSS
Copyright © 2024 Texas Instruments Incorporated GEHGT 27— P2 (ZE SR Gbe) 35 3
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Vss Negative supply voltage, referenced to RF ground -3.8 0.3 \
Vpp Positive supply voltage Vss—0.3 Vss +5.5 \%
Vpp Power-down pin voltage Vgs—0.3 Vgg + 3.7 Vv
INP, INM Input pin power 200) dBm
T, Junction temperature -40 150 °C
Tstg Storage temperature -40 150 °C

(1)

Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply

functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

()
@)

When Vpp is present; otherwise, maximum value is V¢ + 0.3V.
When device supplies are present; otherwise, limit swing at the device pins to Vg £ 0.3V.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins(") +1000
V(Esp) Electrostatic discharge - - \%
Charged device model (CDM), per ANSI/ESDA/JEDEC JS-002, all pins®® +250
(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
5.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX| UNIT
Vss Negative supply voltage, referenced to RF ground -3.5 0 \%
Vpp Positive supply voltage Vgs +4.75 Vgs+5 Vgg+5.25 \Y
Ta Ambient air temperature —40 25 °C
T, Junction temperature 125 °C
5.4 Thermal Information
TRF1108
THERMAL METRIC(") RPV (WQFN-FCRLF) UNIT
12 PINS

Rgya Junction-to-ambient thermal resistance 66.7 °C/W
Rauc(top) Junction-to-case (top) thermal resistance 35.3 °C/W
Rgus Junction-to-board thermal resistance 31.1 °C/W
YT Junction-to-top characterization parameter 0.6 °C/W
Y5 Junction-to-board characterization parameter 31.1 °C/W
ReJyc(pot) Junction-to-case (bottom) thermal resistance 10.7 °C/W

M
report.

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
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5.5 Electrical Characteristics

at Tp = 25°C, single supply operation with Vpp = 5V, 100nF ac-coupling capacitors at input and output, differential input with
Rs = 100Q, output with R = 50Q (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
AC PERFORMANCE
f=0.5GHz 15.4
f=2GHz 15.5
Ssd21 Gain f=4GHz 16.3 dB
f=6GHz 17.4
f=8GHz 18
Sdd11 Input return loss f=10MHz to 8GHz -15 dB
Sss22 Output return loss f=10MHz to 8GHz -12 dB
Sds12 Reverse isolation f=10MHz to 8GHz —45 dB
Imbgany | Gain imbalance f=10MHz to 8GHz +0.6 dB
Imbpyase | Phase imbalance f=10MHz to 8GHz +2 degrees
CMRR  |Common-mode rejection ratio f=2GHz —45 dB
f=0.5GHz 12
f=2GHz 12
OP1dB  |OQutput 1dB compression point f=4GHz 12 dBm
f=6GHz 10
f=8GHz 8
f=0.5GHz 10.5
f=2GHz 1
NF Noise figure f=4GHz 11 dB
f=6GHz 11.5
f=8GHz 12.5
f=0.5GHz, Py, = —4dBm per tone
63
(10MHz spacing)
f = 1GHz, Pyt = —4dBm per tone
57
_ ) (10MHz spacing)
OlP2 Output second-order intercept point dBm
f=2GHz, Py, = —4dBm per tone
46
(10MHz spacing)
f=4GHz, Py, = —4dBm per tone
34
(10MHz spacing)

Copyright © 2024 Texas Instruments Incorporated
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5.5 Electrical Characteristics (¥tX)

at Tp = 25°C, single supply operation with Vpp = 5V, 100nF ac-coupling capacitors at input and output, differential input with
Rs = 100Q, output with R = 50Q (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
f=0.5GHz, Py = —4dBm per tone
32
(10MHz spacing)
f=2GHz, Py, = —4dBm per tone
28
(10MHz spacing)
f=4GHz, Py = —4dBm per tone
OIP3 Output third-order intercept point 27 dBm
(10MHz spacing)
f=6GHz, Py, = —4dBm per tone
28.5
(10MHz spacing)
f = 8GHz, Pyt = —4dBm per tone
20
(10MHz spacing)
f=0.5GHz, Poyt = 2dBm —68
f=1GHz, Poyt = 2dBm —60
HD2 Second-order harmonic distortion dBc
f=2GHz, Poy = 2dBm -52
f=4GHz, Poy = 2dBm -39
f=0.5GHz, Pyy = 2dBm -63
HD3 Third-order harmonic distortion f=1GHz, Pgy = 2dBm -58 dBc
f=2GHz, Pgyy = 2dBm -51
f=0.5GHz, Pyt = —4dBm per tone
—67
(10MHz spacing)
f=1GHz, Pyt = —4dBm per tone
—61
(10MHz spacing)
IMD2 Second-order intermodulation distortion dBc
f=2GHz, Py = —4dBm per tone
-50
(10MHz spacing)
f=4GHz, Py = —4dBm per tone
-38
(10MHz spacing)
f=0.5GHz, Py, = —4dBm per tone
-72
(10MHz spacing)
f=2GHz, P,y = —4dBm per tone 64
(10MHz spacing)
f=4GHz, Pyy = —4dBm per tone
. . . . . —62
IMD3 Third-order intermodulation distortion (10MHz spacing) dBc
f=6GHz, Poy = —4dBm per tone
—65
(10MHz spacing)
f=8GHz, P,y = —4dBm per tone
—48
(10MHz spacing)
f = 1GHz, Pyyt = 6dBm, 100Hz offset -138.9
PN Additive (residual) phase noise f = 1GHz, Pyt = 6dBm, 1kHz offset -148 dBc/Hz
f = 1GHz, Pyt = 6dBm, 10kHz offset -154.6
6 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TRF1108
English Data Sheet: SBOSAA3


https://www.ti.com/product/jp/trf1108?qgpn=trf1108
https://www.ti.com/jp/lit/pdf/JAJSMY5
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMY5A&partnum=TRF1108
https://www.ti.com/product/jp/trf1108?qgpn=trf1108
https://www.ti.com/lit/pdf/SBOSAA3

13 TEXAS
INSTRUMENTS TRF1108
www.ti.comlja-jp JAJSMY5A — JULY 2024 — REVISED NOVEMBER 2024

5.5 Electrical Characteristics (¥tX)

at Tp = 25°C, single supply operation with Vpp = 5V, 100nF ac-coupling capacitors at input and output, differential input with
Rs = 100Q, output with R = 50Q (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
DC CHARACTERISTICS
Viem Input common-mode voltage V1SSSZ \Y
Vog DC output bias voltage V?%g v
Z Differential input impedance f = dc (internal to the device) 100 Q
Zo Single-ended output impedance f = dc (internal to the device) 30 Q
TRANSIENT
. . Using a 0.9Vp differential input pulse

trRec Overdrive recovery time duration of 1.5ns 2 ns
POWER SUPPLY
laa Active current Current on Vpp pin, PD=0 170 mA
laPD Power-down quiescent current Current on Vpp pin, PD = 1 13 mA
POWER DOWN
Vpphich | PD pin logic high Vﬁg Vv
VppLow |PD pin logic low Vgs + 0.8 \Y

) Current on PD pin, PD = high (1.8V logic) 40 75 HA
lpDBIAS PD bias current - - -

Current on PD pin, PD = high (3.3V logic) 200 250 HA
Cep PD pin capacitance 2 pF
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 7
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5.6 Typical Characteristics

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R, = 50Q (unless otherwise noted)
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5.6 Typical Characteristics (continued)

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R = 50Q (unless otherwise noted)
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5.6 Typical Characteristics (continued)

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R = 50Q (unless otherwise noted)

36 36
o o . —
2] — 85°C 32 — 5.5V
30 —— 105°C 30
AN
€ 26 N € 26
o \ \ s}
o 24 o 24
= — N \\ 2
g 2 ANANERN g 2
o 20 N N ‘\ o 20
18 \\ 18 N
16 16 s
14 14
12 12
10 10
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
Frequency (MHz) Frequency (MHz)
Pout = —4dBm/tone, 10MHz spacing Pout = —4dBm/tone, 10MHz spacing
5-13. OIP3 Across Temperature 5-14. OIP3 Across Supply Voltage
-30 -30
-35 -35
T 40 T 40 ]
g / g //
> -45 74 > -45 /7
g N/ g Y.
o -50 / o -50
= =]
g — g
= -55 / = -55
¢ 60 g -60
S 65 // 3 65 ) N
8 Z — 40°C 8 7~ N
S 70 —— 25°C S 70— — 475V
-75 _— 85°C -75 —_— 5V
— 105°C — 5.25V
-80 -80
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
Frequency (MHz) Frequency (MHz)
Pout = —4dBm/tone, 10MHz spacing Pout = —4dBm/tone, 10MHz spacing
5-15. IMD3 Lower Across Temperature 5-16. IMD3 Lower Across Supply Voltage
-30 -30
-35 — -35
o 40 o 40 |
s / s . d
§ -50 A A ’/ g .50
g . /7 5 o J
w - [— w -
S /// T
< 60 < 60
I 65 ” . / T g5 S~ N ~
8 7= / — —40°C 8 //
s 07 — 25°C s 07 — 475V
75 — 85°C .75 — 5V
—— 105°C — 5.25V
-80 -80
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
Frequency (MHz) Frequency (MHz)
Pout = —4dBm/tone, 10MHz spacing Pout = —4dBm/tone, 10MHz spacing
5-17. IMD3 Higher Across Temperature 5-18. IMD3 Higher Across Supply Voltage
10 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TRF1108
English Data Sheet: SBOSAA3


https://www.ti.com/product/jp/trf1108?qgpn=trf1108
https://www.ti.com/jp/lit/pdf/JAJSMY5
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSMY5A&partnum=TRF1108
https://www.ti.com/product/jp/trf1108?qgpn=trf1108
https://www.ti.com/lit/pdf/SBOSAA3

13 TEXAS
INSTRUMENTS TRF1108
www.ti.comlja-jp JAJSMY5A — JULY 2024 — REVISED NOVEMBER 2024

5.6 Typical Characteristics (continued)

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R = 50Q (unless otherwise noted)
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5.6 Typical Characteristics (continued)

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R = 50Q (unless otherwise noted)
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5.6 Typical Characteristics (continued)

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R = 50Q (unless otherwise noted)
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5.6 Typical Characteristics (continued)

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R = 50Q (unless otherwise noted)
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5.6 Typical Characteristics (continued)

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R = 50Q (unless otherwise noted)
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5.6 Typical Characteristics (continued)

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R = 50Q (unless otherwise noted)
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5.6 Typical Characteristics (continued)

at Tp = 25°C, temperature curves specify ambient temperature, single-supply operation with Vpp = 5V, 100nF ac-coupling
capacitors at input and output, differential input with Rg = 100Q, and output with R = 50Q (unless otherwise noted)
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6 Detailed Description
6.1 Overview

The TRF1108 is a very high-performance differential-to-single-ended (D2S) amplifier optimized for radio
frequency (RF) and intermediate frequency (IF) applications with signal bandwidths up to 8GHz. The device is
excellent choice for conversion of differential output of an RF DAC to a single-ended output. The device has a
two-stage architecture and provides approximately 15.5dB to 18dB of gain (1GHz to 8GHz). The on-chip
matching components simplify printed-circuit-board (PCB) implementation and provide the highest performance
over the usable bandwidth. A power-down feature is also available for power savings.

6.2 Functional Block Diagram

The following figure shows the functional block diagram of TRF1108. The differential inputs are matched to
100Q), and single ended output is matched to 50Q. The input common-mode voltage is internally set, simplifying
ac-coupled applications.

TRF1108

INP[
W }} Jout
INM [

PD[Ij

—/
L
VSS

6.3 Feature Description
6.3.1 AC-Coupled Configuration

6-1 shows the TRF1108 in an ac-coupled configuration with single 5V supply operation. The input common-
mode voltage is internally set, simplifying biasing of the device. The value of the ac-coupling capacitors at the
inputs and output set the lower cutoff frequency for the gain.

5V

o

TLine
TLine

|
RFin Z,= 100Q | TRF1108 ————F—— RFour
1
! 1

Zy=50Q

Eq 6-1. The TRF1108 Used in an AC-Coupled Configuration
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6.3.2 DC-Coupled Configuration

6-2 shows that the TRF1108 can be dc-coupled with the help of an application circuit. Operate on Vpp =
+1.68V and Vgg = —3.32V supplies to set the output dc-bias level to OV. Externally set the input common-mode
voltage to —1.98V to bias the device. A resistive level shifter network, along with external bias voltages,
translates output common-mode of the DAC to input common-mode of the ampilifier.

Network to Set Device Common-Mode Voltage Voo = Vss + 5V
-
| V4 V, :
! I
! I
! E' l:l I '
! |
|
o — | —
TLine : Ri R R :
LT : ry NN Y T TLine
RFn Z,=100Q VCMiDAC VICM: TRF1108 LT RFour
11— A9 r Z, =500

; R: . Nl
! R R | S~ TS — —
! I
| | |
'_I__| lj_ I !
[ —
b= - I
! I
! I

Decoupling Capacitors From Vss to RF Ground

6-2. The TRF1108 Used in a DC-Coupled Configuration

6.4 Device Functional Modes

TRF1108 has two functional modes: active and power-down. These functional modes are controlled by the PD
pin as described in the next section.

6.4.1 Power-Down Mode

The device features a power-down option. The PD pin is used to power down the amplifier. This pin supports
both 1.8V and 3.3V digital logic, and is referenced to VSS. A logic 1 turns the device off and places the device
into a low-quiescent-current state.
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7 Application and Implementation

E
Information in the following applications sections is not part of the Tl component specification, and Tl
does not warrant its accuracy or completeness. TI’s customers are responsible for determining

suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

7.1 Application Information
7.1.1 Thermal Considerations

The TRF1108 is packaged in a 2mm x 2mm WQFN-FCRLF package that has excellent thermal properties.
Connect the thermal pad under the chip to a wide VSS plane. Short the VSS plane to the other VSS pins of the
chip at four corners, if possible, to allow heat propagation to the top layer of PCB. Use a thermal via to connect
the thermal pad plane on the top layer of PCB to inner layer VSS planes to allow heat dissipation to the inner
layers. See also &7 3 7.4.

7.2 Typical Application
7.2.1 RF DAC Buffer Amplifier

A common application of the TRF1108 is to function as a buffer amplifier for an RF DAC, such as the
DAC39RF10 or AFE7950, which have differential outputs. Conventionally, passive baluns are used to interface
with RF DACs as a result of the low-availability of high-bandwidth, linear amplifiers that support differential-to-
single-ended conversion. The TRF1108 is a differential-to-single-ended amplifier that has excellent gain and
phase imbalance, input and output return loss, and exceeds the performance of bulky and expensive passive
baluns for D2S applications. The TRF1108 integrates the functionality of a wide-band passive balun and gain-
block in a single 2mm x 2mm package, reducing PCB area for high-channel-count systems.

The following figure shows the schematic, where the TRF1108 is used as a D2S DAC buffer amplifier.

VB pac

RF DAC

Pad DAC Image Reject Filter (Optional)

B 7-1. Interfacing With an RF DAC
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7.2.1.1 Design Requirements

The TRF1108 is required to convert differential output of an RF DAC to single-ended output, over a wide
bandwidth of 10MHz to 4GHz, delivering 6.2dBm power at 1GHz into a 50Q load with good output return loss.

K 7-1. Design Parameters

PARAMETER VALUE
RF signal frequency range 10MHz to 4GHz
DAC sampling rate 10.24GSPS
Output power at 1GHz 6.2dBm
Output return loss, Sss22 —12dB

7.2.1.2 Detailed Design Procedure

Select an RF DAC such as the DAC39RF10 for this application because this DAC supports sampling at
10.24GSPS and the required RF signal frequency range of 4GHz. The DAC39RF10 outputs a signal level of —
0.2dBm at 1GHz when operating at —1dBFS in the DES2X, 20.5mA current mode. The TRF1108 has a gain of
15.4dB and OP1dB of 12dBm at 1GHz; therefore, add approximately 9dB pad at the output of the DAC to get
6.2dBm output power. The pad loss can be reduced to 3dB if the DAC is run at —7dBFS in the 20.5mA current
mode, or —1dBFS in the 10mA current mode. A 5GHz low-pass filter can optionally be added to reject the DAC
images in the second Nyquist zone. From the TRF1108 specifications, the device meets the design requirement
of output return loss. & 7-2 shows the component values for attenuator and low-pass filter for the design.

i 7-2. Component Values for Attenuator and Low-Pass Filter for the
DAC39RF10 Interface

SECTION DESIGNATOR TYPE VALUE
Pad R1 Resistor 220
Pad R2 Resistor 94Q
Pad R3 Resistor 22Q
Low-pass filter C1 Capacitor 0.5pF
Low-pass filter Cc2 Capacitor 0.8pF
Low-pass filter C3 Capacitor 0.5pF
Low-pass filter L1 Inductor 2nH
Low-pass filter L2 Inductor 2nH

7.2.1.3 Application Curve

7-2 shows the output response measured on a spectrum analyzer for the design in the previous section.
Evaluate the design using the TRF1108-DAC39RFEVM that can be ordered from www.ti.com.
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7.3 Power Supply Recommendations
7.3.1 Single-Supply Operation

The TRF1108 supports single 5V supply operation for ac-coupled applications. Supply decoupling is critical to
high-frequency performance. Typically, two or three capacitors are used for VDD supply decoupling. Use a
220nF, small-form-factor, 0201-size component placed closest to the VDD pin of the device. Use 0402-size,
2.2uF bulk decoupling capacitors placed next to the small capacitor. A ferrite bead can be further used to filter
power-supply noise. For single-supply operation, short VSS to RF ground; a separate VSS plane is not needed.
See also 7Tz 7.4.

7.3.2 Dual-Supply Operation

The TRF1108 supports dual-supply operation for dc-coupled applications. Follow the recommendations in 27~
a2 7.3.1 for VDD to VSS decoupling. For VSS to RF ground decoupling, use 0201-size, 100nF decoupling
capacitors at multiple places near the device. Use 0402-size, 2.2uF bulk decoupling capacitors further away
where area is available. See also &t/ a2 7.4.

7.4 Layout
7.4.1 Layout Guidelines

The TRF1108 is a wide-band feedback amplifier with approximately 15.5dB to 18dB of gain (1GHz to 8GHz).
When designing with a wide-band RF amplifier with relatively high gain, follow these printed-circuit-board (PCB)
layout guidelines to maintain stability and optimized performance:

* Use a multilayer board to maintain signal and power integrity, and thermal performance. The figures in the
next section show an example of a good layout.

* Route the RF input and output lines as grounded coplanar waveguide (GCPW) lines. For the second layer,
use a continuous ground polygon below the RF traces, and continuous VSS polygon below the amplifier
area.

* Match the input differential lines in length to minimize phase imbalance.

* Use small-footprint, passive components wherever possible.

* Connect the ground and VSS planes on the top and internal layers with well-stitched vias.

» Place a thermal via under the device that connects the top thermal pad with VSS planes in the inner layers of
the PCB. Also, connect the thermal pad to the top layer VSS plane through the VSS pins for improved heat
dissipation.
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7.4.2 Layout Example

When ac-coupled: VSS and RF ground can be the same
plane. Short VSS and RF ground.

When dc-coupled: Place VSS to RF ground decoupling
capacitors very close to the device at multiple locations.

Connect thermal pad via to a
wide VSS plane for good
heat dissipation.

Route RF trace as a grounded
co-planar waveguide with
RF ground stitching via.

Place VDD to VSS supply decoupling
capacitors very close to the device.

7-3. Layout Example: Placement and Top Layer
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Continuous RF ground polygon
under RF traces.

When ac-coupled: VSS and RF ground can be the same plane. Short VSS and
RF ground.
When dc-coupled: Continuous VSS polygon under the amplifier and VDD bus.

Bl 7-4. Layout Example: Second Layer

Evaluate the TRF1108 using the TRF1108 EVM board that can be ordered from www.ti.com. Additional

information about the evaluation board construction and test setup is given in the TRF1108 Evaluation Module
User's Guide.
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8 Device and Documentation Support
8.1 Documentation Support
8.1.1 Related Documentation

For related documentation see the following:

Texas Instruments, TRF 1108 Evaluation Module User's Guide
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10 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TRF1108RPVR Active Production ~ WQFN-HR (RPV) |12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 1108
TRF1108RPVR.B Active Production ~ WQFN-HR (RPV) |12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 1108
TRF1108RPVRG4 Active Production ~ WQFN-HR (RPV) |12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 1108

TRF1108RPVRG4.B Active Production ~ WQFN-HR (RPV) |12 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 1108

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TRF1108RPVR WQFN- RPV 12 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
HR
TRF1108RPVRG4 WQFN- RPV 12 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
HR
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TRF1108RPVR WQFN-HR RPV 12 3000 210.0 185.0 35.0
TRF1108RPVRG4 WQFN-HR RPV 12 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
RPVO012A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2.1
.1_7 T —

PIN 1 INDEX AREA—

0.7
0.6

R

oo1 |

0.00

EXPOSE
THERMAL PAD

7

P 12X (0.18)

r (0.135) TYP

[J0.75+0.1

N
X
X
X

10
PIN1ID 12 11
10x 03
0.5 02
12x 03

©

0.1® |C|A|B
0.05()

4225258/C 08/2025

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RPVO012A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
i

12X (0.6) —| 12 i 11 SEE SOLDER MASK

/ DETAIL

|
i b
12X (0.25) 1[ i
I ‘
|
I
|

(R0.05) TYP

@0.2) TYP
VIA

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 30X
0.05 MIN
0.05 MAX
ALL 205 MAX j r ALL AROUND T
/ ! METAL UNDER
METAL EDGE 1 / SOLDER MASK
I
! |
/ |
I
EXPOSED METAL T\ SOLDER MASK EXPOSED—"] | SOLDER MASK
OPENING METAL | ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4225258/C 08/2025

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RPVO012A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

=~ 1X (J0.71) ~

12X (0.6) — 12 11

|
|
t | R N A
12X (0.25) 1 [ | ] i [j'j 10
+ | ‘
| — |
1 %J s Lﬁj
8X (0.5) —_— - -— -t — -l —¢ (1.8)

s M R B

Funinlinlian!
(R0.05) TYP T T T
6

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 30X

EXPOSED PAD 13
90% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4225258/C 08/2025

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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