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Figure 1. Typical Application
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.
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For the most current package and ordering information, see the Package Option Addendum at the end of this

document, or see the Tl web site at www.ti.com.
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ABSOLUTE MAXIMUM RATINGS®
over operating free-air temperature range (unless otherwise noted)

VALUE
UNIT
MIN MAX

Supply voltage range @ Vee -0.5 4 v

Differential /O -0.5 4 \
Voltage range

Control I/O -0.5 VCC +0.5 \

Human body model® +5000 v
Electrostatic discharge Charged-device model® +1500 v

Machine model®) +200 v
glggltg;:% 1:15 power See the Thermal Table

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any conditions beyond those indicated under recommended operating conditions
is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values, except differential voltages, are with respect to network ground terminal.

(3) Tested in accordance with JEDEC Standard 22, Test Method A114-B

(4) Tested in accordance with JEDEC Standard 22, Test Method C101-A

(5) Tested in accordance with JEDEC Standard 22, Test Method A115-A

THERMAL INFORMATION

THERMAL METRIC RGE PACKAGE RMQ PACKAGE UNITS

03a Junction-to-ambient thermal resistance 47.5 41.6
Bctop Junction-to-case (top) thermal resistance 51.6 37.0
038 Junction-to-board thermal resistance 24.6 115 oCIW
B3chot Junction-to-case (bottom) thermal resistance 6.4 6.4
Yir Junction-to-top characterization parameter 1.4 0.5
Y Junction-to-board characterization parameter 24.6 114
THERMAL CHARACTERISTICS
over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

. L RSVD, EN_RXD, EQ cntrl pins = NC,

Pp Device power dissipation K28.5 pattern at 5 Gbps, Vo = 1000 MV, 330 450 | mw
Psip Device power dissipation in sleep mode | EN_RXD = GND 0.03 04| mw
Device Power
The SN65LVPES12 is designed to operate from a single 3.3V supply.
Copyright © 2013-2014, Texas Instruments Incorporated 3
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RECOMMENDED OPERATING CONDITIONS

PARAMETER CONDITIONS MIN  TYP MAX | UNITS
Vee Supply voltage 3 33 36 \%
Ccoupuing  AC Coupling capacitor 75 200| nF
tomporatire. 40 85| °C
DEVICE PARAMETERS
lec EN_RXD, RSVD, EQ cntrl = N_C, 100 120
K28.5 pattern at 5 Gbps, VID = 1000mVp-p
ICCryx.Detect | Supply current In Rx.Detect mode 2 mA
ICCgleep EN_RXD = GND 0.01 01
ICCus.uz Link in USB low power state 21
Maximum data rate 5| Gbps
teng Device enable time \?\;(iatEpRT(t):rem?:gtitcl)nr:?)rEe':griXD L—H 100| ps
tois Device disable time Sleep mode entry time EN_RXD H — L 2| ps
Trxpetect  Rx.Detect start event Power-up time 100| s
CONTROL LOGIC
Viy High level input voltage 2.8 Vee \%
Vi Low level input voltage -0.3 0.5 \%
Vhys Input hysteresis 150 mV
0OSx, EQx, DEX = V¢ 30
Iy High level input current EN_RXD = V¢ 1| pA
RSVD = V¢c 30
OSx, EQx, DEx = GND -30
I Low level input current EN_RXD = GND -30 HA
RSVD = GND -1
4

Copyright © 2013-2014, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS

over recommended operating conditions (unless otherwise noted)

PARAMETER | CONDITIONS MIN  TYP MAX| UNITS
RECEIVER AC/DC
Vingit p-p RX1, RX2 input voltage swing AC coupled differential RX peak to peak signal 100 1200 mVpp
VCM_RX RX1, RX2 common mode voltage 3.3 \%
Vincowm_p \?(;I(tggzxz AC peak common mode Measured at Rx pins with termination enabled 150 mVP
Zem_Rx DC common mode impedance 18 26 30 Q
Zgit Rx DC differential input impedance 72 80 120 Q
) - Device in sleep mode Rx termination not powered
ZRX_High_IMP+ DC Input high impedance measured with respect to GND over 500mV max 50 85 kQ
v, Low frequency periodic signaling (LFPS) | Measured at receiver pin, below minimum output is 100 300 mvi
RX-LFPS-DETpp detect threshold squelched, above max input signal is passed to output pp
. . 50 MHz — 1.25 GHz 10 11
RLRx-DIFF Differential return loss dB
1.25 GH - 2.5 GHz 6 7
RLrx-cm Common mode return loss 50 MHz- 2.5 GHz 11 13 dB
TRANSMITTER AC/DC
= 0, =
Ri =100 O £1%, DEX, OSx = NC, 900 1241 1500
Transition Bit
R =100 Q #1%, DEx = NC, OSx = GND
Vxorr T8 _p-p Transition Bit 1105 mv
R =100 Q #1%, DEx = NC, OSx = VCC 1324
Differential peak-to-peak output voltage | Transition Bit
(VID = 800, 1200 mVpp, 5 Ghps) R_ = 100 Q +1%, DEx=NC, OSx = 0,1,NC
., K 1241
Non-Transition Bit
R, =100 Q +1%, DEx=0 OSx = 0,1,NC
VTxoIFF NTB PP Non-Transition Bit 866 my
R, =100 Q +1%, DEx=1 OSx = 0,1,NC 691
Non-Transition Bit
DE1/DE2 = NC 0
De-emphasis level 0S1,2 = NC (for OS1, _
DE 2 =1and 0 see Table 2) DE1/DE2 =0 -3 ds
DE1/DE2 =1 -5
Toe De-emphasis width 0.85 Ul
Zgift Tx DC differential impedance 72 90 120 Q
Zom_Tx DC common mode impedance Measured w.r.t to AC ground over 0-500mV 18 23 30 Q
) ) f=50 MHz — 1.25 GHz 10
RLgif Tx Differential return loss dB
- f=1.25 GHz - 2.5 GHz 7
RLem T Common mode return loss f=50 MHz — 2.5 GHz 11 12 dB
Irx_sc TX short circuit current TX+ shorted to GND 60 mA
V1x_cm_pc Transmitter DC common-mode voltage OSx =NC 2.0 2.6 3.0 \%
V1x_cM_Ac_Acive  TX AC common mode voltage active 30 100 mVpp
o Electrical idle differential peak to peak
VT idle_dift-AC-pp output voltage HPF to remove DC 0 10| mVpp
Absolute delta of DC CM voltage during
VTX_cM_DelaU1-U0  active and idle states 3 200 mv
Voo o DC Electrical idle differential output Voltage must be low pass filtered to remove any AC 0 10 my
TX_idle_diff-DC voltage component
Vyetect Voltage change to allow receiver detect Positive voltage to sense receiver termination 600 mVv
04H/—809 i i "
T Output riseffall time 20%-80% of differential voltage measured 1" from the 30 65 ps
output pin
10/H)—! 0, T 1 "
—_— Output riseffall time mismatch 20%: 80'/0 of differential voltage measured 1" from the 15 20 ps
- output pin
De-Emphasis = -3.5 dB (CH 0 and CH 1). Propagation
Tait_LHs Taift_HL Differential propagation delay delay between 50% 305 370 ps
level at input and output
tidieEntry» tidleExit Idle entry and exit times See Figure 4 4 6 ns
Crx Tx input capacitance to GND At 2.5 GHz 1.25 pF
Copyright © 2013-2014, Texas Instruments Incorporated 5
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ELECTRICAL CHARACTERISTICS (continued)
over recommended operating conditions (unless otherwise noted)

PARAMETER | CONDITIONS MIN  TYP MAX| UNITS
JITTER
Trxeve P @ Total jitter (Tj) at point A 023 05
o - Device setting: OS1 =L
(2 g 3
DIty Deterministic jitter (Dj) DE1 = -6 dB, EQ1 = 7 dB 0.14 0.3 Ul%pp
Ry @ @ Random jitter (Rj) 0.08 02
Trxeve O @ Total jitter (Tj) at point B 015 05
o - Device setting: OS2 = H
() : (3)
DJrx Deterministic jitter (Dj) DE2 = -6 dB, EQ2 = 7dB 0.07 03| UI®Pp
Rl @ @ Random jitter (Rj) 0.08 0.2

(1) Includes RJ at 102 BER

(2) Determininstic jitter measured with K28.5 pattern, Random jitter measured with K28.5 pattern at the ends of reference channel in ,

VID=1000mVpp, 5Gbps, —3.5dB DE from source
(3) Ul =200ps
(4) Rjcalculated as 14.069 times the RMS random jitter for 1022 BER
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Figure 5. Output Rise and Fall Times
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DEVICE INFORMATION

RGE PACKAGE
(Top View)

GND EN_RXD OS1 DE1 EQ1 VvCC

NC 22 NC

Controller_RX1- Ol\ Connector_TX1-
o>
Controller_RX1+

| Connector_TX1+

Thermal Pad
GND (must be soldered to GND GND

Controller_TX2- Connector_RX2-

Controller_TX2+ Connector_RX2+

VCC RSVD OS2 DE2 EQ2 GND

RMQ PACKAGE
(Top View)

NC EN_RXD OS1 DE1 EQ1 VCC NC

Controller_RX1- Connector_TX1-

Controller_RX1+ Connector_TX1+

GND GND

Controller_TX2- Connector_RX2-
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Connector_RX2+

NC NC NC VCC DE2 EQ2 NC

8 Copyright © 2013-2014, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/sn65lvpe512?qgpn=sn65lvpe512
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS

www.ti.com.cn

SN65LVPES12

ZHCSCO09A —DECEMBER 2013-REVISED JANUARY 2014

Table 1. Pin Functions

PIN
'LVPE512 'LVPE512 Name I/0 Type Description
RGE RMQ
HIGH SPEED DIFFERENTIAL I/O PINS
8 19 Controller_RX1- I, CML Non-inverting and inverting CML differential input for CH1 and
9 20 Controller RX1+ I CML CH2. Th_ese pins are_tleq to an internal voltage bias by dual
= termination resistor circuit.
20 8 Connector_RX2- I, CML Pins labeled "Controller" must connect to the USB 3.0 host or
device controller.
19 7 Connector RX2+ I, CML Pins labeled "Connector" must connect to the USB 3.0
B connector.
23 11 Connector_TX1- O, CML Non-inverting and inverting CML differential output for CH1
29 10 Connector TX1+ 0, CML and CH2. Thes_e pins are tied to an internal voltage bias by
= termination resistors.
11 22 Controller_TX2— O, CML Pins labeled "Controller" must connect to the USB 3.0 host or
device controller.
12 23 Controller TX2+ 0O, CML Pins labeled "Connector" must connect to the USB 3.0
B connector.
DEVICE CONTROL PIN
5 17 EN_RXD I, LVCMOS \S/ets device operation modes per Table 2. Internally pulled to
cc-
14 — RSVD I, LVCMOS RSVD. Can be left as No-Connect.
7,24 L2, Géjz’ 18, NC No-Connect Pads are not internally connected.
EQ CONTROL PINS®
3 16 15 4 DE1, DE2 I, LVCMOS Selects de_-empha5|s settings for CH1 and CH2 per Table 2.
Internally tied to Vcc/2
Selects equalization settings for CH1 and CH2 per Table 2.
2,17 14,5 EQL EQ2 l, LVCMOS Internally tied to V¢c/2
4,15 16, NC @ 0S1, 0S2 I, LVCMOS Selects output amplitude for CH1 and CH2 per Table 2.
Internally tied to Vcc/2
POWER PINS
1,13 3 VCC Power Positive supply; should be 3.3V +10%
6, 10, 18, 21,
Thermal Pad 9, Thermal Pad | GND Power Supply Ground

(1) Internally biased to Vcc/2 with >200kQ pull-up/pull-down. When pins are left as NC board leakage at this pin pad must be < 1 pA
otherwise drive to Vcc/2 to assert mid-level state
(2) The RMQ has OS2 internally No-Connect, to select the 1042 mVpp level on TX2.

Copyright © 2013-2014, Texas Instruments Incorporated
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Table 2. Signal Control Pin Setting

OUTPUT SWING AND EQ CONTROL (at 2.5 GHz)
TRANSISTION BIT AMPLITUDE EQUALIZATION
OSx (TYP mVpp) EQx (dB)
NC (default) 1241 NC (default) 0
0 1105 0 7
1 1324 1 15
OUTPUT DE CONTROL (at 2.5 GHz)
DEx W osx® =NC osx® =0 osx® =1
NC (default) 0dB 0dB 0dB
0 -3dB -2dB -4 dB
1 -5dB -4 dB -5.6 dB
CONTROL PINS SETTINGS
EN_RXD DEVICE FUNCTION
1 (default) Normal Operation
0 Sleep Mode
(1) Where x = Channel 1 or Channel 2
USB Device
USB Host SN65LVPE512 l
Device PCB
> -~
820" - Upto 3m 16"
Tongr (30 AWG )

Figure 8. Redriver Placement Example

NOTE: For more detailed placement example of redriver see typical eye diagrams and jitter plots at end of data sheet.
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DETAILED DESCRIPTION

Controller- and Connector-side Pins

The SN65LVPES12 features a link state machine that makes the device transparent on the USB 3.0 bus while
minimizing power. The state machine relies on the system host or device controller to be connected to the pins
named “Controller”. The pins labeled connector should be connected to the USB 3.0 receptacle or captive cable.
Multiple SN65LVPES12 devices may be used in series.

Programmable EQ, De-Emphasis and Amplitude Swing

The SN65LVPES512 is designed to minimize signal degradation effects such as crosstalk and inter-symbol
interference (ISI) that limits the interconnect distance between two devices. The input stage of each channel
offers selectable equalization settings that can be programmed to match loss in the channel. The differential
outputs provide selectable de-emphasis to compensate for the anticipated distortion USB 3.0 signal will
experience. Level of de-emphasis will depend on the length of interconnect and its characteristics. The
SN65LVPES12 provides a unique way to tailor output de-emphasis on a per channel basis with use of DE and
OS pins. All Rx and Tx equalization settings supported by the device are programmed by six 3-state pins as
shown in Table 2.

Low Power Modes

Device supports three low power modes as described below
1. Sleep Mode

Initiated anytime EN_RXD undergoes a high to low transition and stays low or when device powers up with
EN_RXD set low. In sleep mode both input and output terminations are held at HiZ and device ceases
operation to conserve power. Sleep mode max power consumption is 1mW, entry time is 2us, device exits
sleep mode to Rx.Detect mode after EN_RXD is driven to Vcc, exit time is 100us max.

2. RX Detect Mode--When no remote device is connected
Anytime 'LVPE512 detects a break in link (that is, when upstream device is disconnected) or after power-up
fails to find a remote device, 'LVPE512 goes to Rx Detect mode and conserves power by shutting down
majority of its internal circuitry. In this mode, input termination for both channels are driven to Hi-Z. In Rx

Detect mode device power is < 10mW (TYP) or less than 5% of its normal operating power. This feature is
very useful in saving system power in mobile applications like notebook PC where battery life is critical.

Anytime an upstream device gets reconnected the redriver automatically senses the connection and goes to
normal operating mode. This operation requires no setting to the device.

3. U2/U3 Mode
With the help of internal timers the device tracks when link enters USB 3.0 low power modes U2 and U3; in
these modes link is in electrical idle state. 'LVPE512 will selectively turn-off internal circuitry to save on

power. Typical power saving is about 75% lower than normal operating mode. The device will automatically
revert to active mode when signal activity (LFPS) is detected.

Receiver Detection

At Power Up or Reset

After power-up or anytime EN_RXD is toggled, RX.Detect cycle is performed by first setting Rx termination for
each channel to Hi-Z, device then starts sensing for receiver termination that may be attached at the other end of
each TX.

If receiver is detected on both channel

+ The TX and RX terminations are switched to Zper 1x, Zpiee rx respectively.

If no receiver is detected on one or both channels
e The transmitter is pulled to Hi-Z
* The channel is put in low power mode

» Device attempts to detect Rx termination in 12 ms (TYP) interval until termination is found or device is put in
sleep mode

Copyright © 2013-2014, Texas Instruments Incorporated 11
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During U2, U3 Link State

Rx detection is also performed periodically when link is in U2/U3 states. However in these states during Rx
detection, input termination is not automatically disabled before performing Rx.Detect. If termination is found
device goes back to its low power state if termination is not found then device disables its input termination and
then jumps to power-up RX.Detect state.

Electrical Idle Support

Electrical idle support is needed for low frequency periodic signaling (LFPS) used in USB 3.0 side band
communication. A link is in an electrical idle state when the TX+ voltage is held at a steady constant value like
the common mode voltage. 'LVPE512 detects an electrical idle state when RX+ voltage at the device pin falls
below VRX_LFPS_DIFFp-p min. After detection of an idle state in a given channel the device asserts electrical
idle state in its corresponding TX. When RXz* voltage exceeds VRX_LFPS_DIFFp-p max normal operation is
restored and output start passing input signal. Electrical idle exit and entry time is specified at < 6ns.

12 Copyright © 2013-2014, Texas Instruments Incorporated
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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 ©)
@ ©)

SN65LVPE512RGER NRND Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 LVPE
512

SN65LVPE512RGER.B NRND Production VQFN (RGE) | 24 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 LVPE
512

SN65LVPE512RMQR NRND Production WQFN (RMQ) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 SN512

SN65LVPE512RMQR.B NRND Production WQFN (RMQ) | 24 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 SN512

@ 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.

® Lead 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 TI'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 Tl 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 |4 P1—»]
DO OO0 OO T
o| |e o Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN65LVPES12RGER VQFN RGE 24 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
SN65LVPE512RMQR WQFN RMQ 24 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION
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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)
SN65LVPES512RGER VQFN RGE 24 3000 353.0 353.0 32.0
SN65LVPE512RMQR WQFN RMQ 24 3000 367.0 367.0 35.0
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GENERIC PACKAGE VIEW
RGE 24 VQFN -1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RGE0024C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
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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
RGE0024C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
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LAND PATTERN EXAMPLE
SCALE: 20X
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SOLDER MASK DETAILS
4224376/ C 06/2021

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. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
RGE0024C VQFN - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
80% PRINTED COVERAGE BY AREA
SCALE: 20X
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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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RMOQO024A

PACKAGE OUTLINE
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. Alllinear 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

RMQOQO0024A WQFN - 0.8 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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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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RMOQO024A

EXAMPLE STENCIL DESIGN
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
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SCALE: 20X
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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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