FOREWORD TO THE OPERATIONAL
DESCRIPTION

INTRODUCTION

This forewaord to the full technical specifications of our module is meant to summ arize the basic
functions, frequency bands and modes supported by it and describe the followed strategy to get the FCC
and ISED approval.

TECHNICAL SPECIFICATIONS

SUPPORTED MODES / FREQUENCY BANDS

The following table sum marize the frequen oy bands and modes, which our module will support in the
s and Canada.

These have been the modes/frequency bands tested in the lab according to FCC and ISED rules.

2 1850 — 1910 1930 —15950 Supported
4 1710 — 1755 2110 —2155 Supported
5 824 — 849 8G9 — 8594 Supported
12 699 — 716 729 - 746 Supported
13 77— 787 e —756 Supported
25 1850 — 1915 1930 -15955 Supported

Asthe device is LTE cat M1 the bandwidth of the transmitting channels is always 1.4 MHz.

The device is meant to use only channels with bandwidth 5, 10, 15, and 20 MHz in each of the
aforementioned bands.

Even when the full datasheet after this pages mentions LTE MNB 1oT we seek modular approval just for
the device as LTE.

ANTENNAS

The antenna used for testing was the Broadband Antenna OmnilOG® S90200.

Frequency range 700MHz - 2,5GHz, specially for GSM, 3G, LTE and 2,4GHz WLAN.



Horizontal Pafern Ormmel 05 90200

Gain-[hagram Omnil0G $0200

In the RF exposure evaluation performed to the module, taking into accountthe tune-up values and
procedure provided along with this application, we got the following results as ideal antennas which will
be provided to our customers.

Maximum Gain to comply with:
Maximum
Technology Band Frequency FCC MPE ISED MPE FCC/SED Gain
{ Mode (MHz) Limits Limits EIRP Limits (dBi)
(dBi) (dBi) (dBi)
LTE Cat-M1 2 1850 - 1910 11.0 7.5 7.0 7.0
LTE Cat-M1 4 1710 - 1735 11.0 72 40 4.0
LTE Cat-M1 5 824 - 849 8.4 5.1 14.6 51
LTE Cat-M1 12 699 - 716 76 46 109 4.6
LTE Cat-M1 13 77 -T78r 8.1 49 109 49
LTE Cat-M1 25 1850 - 1915 1.0 7.5 70 7.0
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SKY66430-11: LTE for loT System-in-Package

Applications

« Wearahles

» Personal trackers

« Asset frackers

« Alarm systems

« Security cameras

» Industrial monitoring devices
o Low-power loT devices

Features

» Complete BB to RF solution in a single package:
- Integrated baseband, transceiver, AF front end, RAM
memory, and power management
- B.8x108 x 095 mm BGA package, 0.5 mm pitch
- Device weight: 229 mg
« Compliant to 3GPP Rel-13 LTE Advanced Pro specifications,
including VoL TE support
= lpgradable to 3GPP Rel-14

» Optimized for LTE half-duplex operation (HD-FDD) for
LTE-M/NB-loT

» Global frequency band support:
- Low-band: B5, B8, B12, B13,B14, B17, B18, B19, B20,
B26, B28, BES
- Mid-band: B1, B2, B3, B4, B25, B66
» Two AUX ports to support additional bands
» Extended DRX and PSM features for long sleep duration cases

» Extremely low leakage internal PMU that enables operability
for 10 years

» Smart PA biasing scheme to maximize efficiencies during
|ow-output power operation

» Throughput:
- LTE-M (1.4 MHz bandwidth) up to 300 kbps DL,
375 kbps UL
— NB-loT (200 kHz bandwidth):
o NB1: 27.2 kbps DL, 62.5 kbps UL
o NB2: 120 kbps DL, 170 kbps UL

= Single 3.1 V1o 4.5 V supply operation

» Operating temperature range: -40 °C to +85 °C
» Skyworks conformal shielding

» Lead (Ph)-free and RoHS-compliant

« [MSL3 @ 260 °C per JEDEC J-5TD-D20

Description

The SKYG6430-11 is a multi-band multi-chip System-in-
Package {SiP} supporting cellular LTE-M/NB-1oT

{half-duplex FOD) platforms. The SiP integrates the entire RF
front end, fransceiver, power management, memory, and
baseband modem for an LTE multi-band radio operating in the
698 to 2200 MHz frequency range. NOR flash, crystals, and a
few passives external to the package complete the SiP
implementation.

Front-End Section

The front-end section includes Rx low-pass filters, broadband
PA with bias controller, Tx low-pass harmonic filter, and
antenna switch,

Rx Section

Receive low-pass filters are integrated into the SIP along with
the necessary matching to yield a 50 & single-ended
impedance for the antenna. The filters provide a high level of
rejection to out-of-band interferers, protecting the transceiver
from high blocking signal levels and guamanteeing 3GPP LTE
blocking test conformance. The Rx low-pass filters are
cascaded with the low throw count switch to establish a lower
insertion loss and noise figure than conventional LTE receivers.

Tx Section

The PA load-line is optimized for high efficiency while
simultaneously meeting 3GPP ACLR and emissions mask
specifications with LTE up to 6 RB. An integrated LPF is
implemented to reject the PA and transceiver harmonics while
at the same time minimizing any post PA loss for an optimized
transmit current consumption. Out-of-band emissions
performance is emphasized by the design to be 3GPP-compliant
for low-band BS, B8, B12, B13, B14, B17, B18, B19, B20, B26,
B28, B&5 and mid-band B1/B2/83/B4/B25/B66.

This SIP indudes he Sequans
Monarch 3380 chipsat

ﬁ SEQUANS
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Transceiver Section

A direct-conversion RF solution using low power technology has
the following functional characteristics:

« [irect conversion in the Txand Rx paths

» (On-chip Fractional-N frequency synthesizers
« (n-chip anti-alias filters

» On-chip AGC circuit

« (n-chip reconstruction filters

» On-chip calibration including VCO and DC offset correction in
the Rx paths

» Ax and Tx gain and phase correction loops between the RF
and baseband

= Software control for synthesizer, T«/Rx, adjustment, and gain
control

» External clock reference of 38.4 MHz

@ Skyworks Green™ products are compliant with
all applicable legislation and are halogen-free.
@ For additional information, refer to Skyworks
Definftion of Green™, document number
SQ04-0074.

Baseband Modem Section

s DL processing block, handling LTE downlink physical layer
{Rx)

s LL processing block, handling LTE uplink physical layer {Tx)

= Synchronization processing block, handling frequency search
and synchronization to LTE network

« Optimized for new Cat-M1 channels and operation of 3GPP
Release 13

« An MCU with instruction and data cache, running LTE protocol
stack at frequency up to 312 MHz

e Aquad-10 5Pl interface (QSPI) to 1.8 V serial NOR flash of
64 Mbit or 128 Mbit size, unning at 104 MHz, with support of
eXecute-in-Place (XIP) and critical word first wrapping reads

= ApSRAM controller interfacing with an embedded 64-Mbit
pSRAM at 104 MHz

s Three high-speed UARTs with hardware flow control
» One 12C master up to 3.4 Mbps
« One SPl master and stave up to 13 MHz

e Muxed GPIOs interruptible, with support of pulse counter and
PWM functionality

o Two UICC interfaces compliant with ETSI TS 102 221
specification, including SIM card removal detection and
support for 1.8 Vand 3 V voltage levels

s Secured JTAG, with possibility of enabling or disabling the
interface by hardware or secured software

NOTE: This SIF includes the Sequans Monarch 3330 chipset
For more specific information related to that chipset,
which is not included in this data sheet, refer to the data
sheet for that product

A functional block diagram is shown in Figure 1. Atypical
application block diagram is shown in Figure 2. The pinout is
shown in Figure 3. Signal pin assignments and functional pin
descriptions are described in Table 1.
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Figure 1. SKY&66430-11 Functional Block Diagram
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Figure 2. SKY66430-11 Typical Application Block Diagram
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" HB Rx

— AUX Rx

Color Coding Legend for Pinout

g-u
=
g 1

Groun 1 - Intertaces
wAta | wen | warz | osm | mssm [ e | so

!
|

Figure 3. SKY66430-11 Signal Pin Assignments
(Top View)
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Table 1. SKY66430-11 Signal Pin Assignments and Functional Pin Descriptions (1 of 3)

Bump Name Description Bump Mame Description
Can be enabled to perform
SAR detect function {input for
extemal proximity detection
A2 SAR_DETECT interrupt). GRIO with wake B3 SCI_EXT_RST N SIM extamnal resat
capability (wake capability not
enabled by default)
A3 TOH JTAG Bily | WAKE_S0_EXT_DETECT Extemnal SM deiect Wake source:
A4 TOD JTAG BN WAKE _S0_INT_DETECT Intemal SIM detect Wake source
A5 WAKE UARTD CTS N LARTY. Wake source. B1z | SCI_INT_RST_N SIM internal reset
AT UARTZ S0UT LIARTZ B1X | WAKE_UART1_CTS_M UART1. Wake source.
AR UART2 RTS N LIARTZ B14 | UARTI_OLK UARTI
Ag VCC_S00 No connection Bi7 | MSSA_SDO Master-Slave S data qut
MO | SO_EXT_DATA SM external data B2 | STATUS LED STATUS_LED
Reserved pad: it must be pulled up
A1l | VCC S M supply (K| Reserved to external supply and connected to
& test point.
Wake source {wake capability not
M2 | SO_NT (OK 8M internal clock 2 WAKE GPID_3 bled by defaud
A4 | UARTT_SO0UT LIART1 3 ™S JTAG
AlG DCxXoP Reference crystal connection C4 LARTO_COLK UARTO
M7 | RFDATA & AF control signal Cs LIARTO_ S UARTO
ME | RFDATA 6 FF control signal C6 RFDATA 14 RF control signal
Wake source (wake capahility not
A9 | WAKE_GRO 0 pled by defauly 7 LIARTZ OLK UARTZ
RINGD JOUTY: it s recommended
to pull-up this pin with the
application host processor supply
as it will become high impedance
B2 AMGO N b B LIARTZ S UART2
mode. GPID with wake capsabdility
fwake capability not enabled by
default)
B3 TCK JTAG o SCIEXT_CLK SIM external clock
B4 TRSET W JTAG cn SCI_INT_DATA SIM internal data
B5 RFDATA 15 RF control signal Ciz | 08P 01 (uad-SA Rash 101
B& RFDATA 13 FF contral signal Ci1d | 080 2 Quad-5A Flash W 2
BY UARTZ CTS N LART2 C14 | UARTI_SM UARTI
Power Saving Sttus 0UT): indicaies
B& 1V8_BBREG 1.8Y fikering C16 | PS_STATUS oty s rioklarr B i i oy
Golor Goding Legend for Table 1
Growp 1 - Interfaces Group 2 Group 3 Group 4
URTO | UARTI | usAT2 0s MSEP1 126 s PMU RF VBATT
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Table 1. SKY66430-11 Signal Pin Assignments and Functional Pin Descriptions (2 of 3)

Bump Hame Description Bump Mame Description
ci7 | Ms_aK Master-Skve 5P clock g1 | P SoC 1.1V supply finput)
Wake source {wake capability not
C19 | WAKE_PWR OFF_GPIO ckiad I il a2 | pmu w1 S 1.1V supply finput)
Wake source (wake capability not
D1 | WaKE TWESTAVP S _0 | SR B 62 | veaTT (PMuU_visns) VBATT Sense node
Wake source (wake capability not intermal 1.2 V LD outpat for extemal
0| WeEDR0S enabied by default At | TERRR stabifity capaciior
03 | KKz Ak QT Output 32 kHz G20 | AFDATA 7 RF cantrol signal
04 | UARTO. SOUT LARTO Wi | MU E;; R TIC0E sedicte s Iy gl
D6 | UARTOFTS N UARTO H2 | P Lvi E;J' MR DCn S e I e
G inerface chock. Output only Intemal 245 reguiaior enabla)
07 | ecsa fir I2C_SCL function. in/Out for H12 | FAIC_BEREG2AS EN recommended 1o add 100K pull-down
GPI function resistar)
010 | RFIC_LDO_EN LDO enzbie H1Z | FFIC_DCXD_PEGIVE EN Intemal 18 reguiaior enable
D1 | 0SPLCS M Quad-SP| chip select HI6 | AUXADCI Extemal connection to AUX ADC
M2 | a0 3 Quad-SPILO 3 Hig | Auxapncz Extemal connection to AUX ADC
M2 | 0SPICIK Quad-SPl clock H20 | RFDATA 2 RF cantrol signal
M4 | QSPLID.O Quad-SPIVD 0 J1 | PMu_PENDZ 1.1 VDCOC power ground
D15 | USATI ATS N LART1 12 | Pvu_penD2 1.1 VDCOC power ground
D16 | MSSPICS 1M Master-Slave SP1 chip select 1 13 | pmu_penD2 1.1 VDCOC power ground
07 | MSSP_SDI Master-Stave SPI data in ne | mxanca Extemal connection to AUX ADC
D20 | RiHEe O HS cMarl o K1 | veaTT P vy 1.8 V2.0 V VBATT power input
Bl | PMU_0SCO 12 8 kHz osc flator K2 | veaTT MUy 1.8 V3.0 \ VBATT power input
PMU_LPM N Reserved, 1.8 Vaways-onenable | K3 | VBATT(PWL_\V2) 1.8 V3.0 \/ VBATT powrer input
. Intemal 1.2V LDO output for axtemal
PMU_POWERON_PULSE Active high power-on putse k11 | w2 mvco e
Ei4 | OSPLRST N Quad-SP| flash reset U | P Lavs L‘f X IONHTICTIC Sedlch e I sates]
Ei5 | MSSPCS 0N Master-Siave SPI chip select 0 L2 | PMu_Lxve :;:3 1 e DICO% s edich oo Iu atornial
RXHEN kbl o U6 | AFDATA 1_CAP AFOATA M1 decoupling
negative
Fl | PMU_0SO 32,8 Kz oscillator U7 | rFoaTA 2 cop RFDATA M decoupling
F2 | PMU_POWERON_PULSE N | Active low power-on puise 120 | FEM AW RX Optional HB FX SP6T connecton
B | BTSN Chip resat M| e e SoC 1.8 V supply {input)
FB | 2c SDA C bus data
Color Coding Legend for Tahile 1
Growp 1 = Interfaces Growp 2 Group 3 Group 4
wero | wem | waen osPl MSSP 12e s P RF \BATT
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Table 1. SKY66430-11 Signal Pin Assignments and Functional Pin Descriptions (3 of 3)

Bump Hame Description Bump Name Description

M2 | emu_tve SoC 1.8 supply finput) A7 | avo_FEm vece 2.0V FEMVCC2

M3 | PMU_1v8 aC 1.8V supply finput) st | veaTT (PMU_W1) VBATT powsr input

N1 PMU_PGHD 1.8/3.0 ¥ DGOG power ground 52 VBATT (PMU_N\I1) VEATT power imput

N2 | Pau_peND1 1.8/2.0 \/ DCDC paver ground o3 | veATT(PMU_WIY) VBATT power input

N2 | PMU_PGNDY 1.8/30 V DCOC pover ground st | e FEm w0 1LY FEM W0

N4 | VP_1v8 PSRAM Power (connect 1o NS) s5 | avo_FEM_voD 2.0\ FEM VDD

N5 | 1v8_1 PSRAM PSRAM Power (connect 1o N4) S6 | 2vD FEM_vCC1 3.0V FEM VCC1

N20 | FEM_ANT Antemna st | avo_Fem vecz 2.0V FEM VCC2

2.0¥ from DCOC switch node to .

P1 | PMU_LX3VD i iE s9 | AFDATA S RF contral signal

P2 | PMU_LX3VD i*j::':!“fﬂmm switchnodeto | o | pea vio_cap FEDATA MIP! aptional decoupling

R1 | PMIL_2WD aC 3.0V supply finput) S18 | THHE2 Optional HB TX

R2 | PMu_nv0 SoC 3.0 supply finput) s20 | FEM AWK TX Optional HB TX SPET connection

TN LT e
A15,B1, B15, C15, D8, E4, E5, E6, E7, E9, E10, E11, E12, E13, E16, E17, F5, F6, F7, F9, F10, F11, F12, F14, F15,
F16, G4, G5, G6, 67, 610, 611, 612, 613, G14, 616, G17, Ha, H5, HE, HO, H10, H11, H14, H15, H17, J5, J6, J7, J8, n"m"““'m"“m“mm
19, 112, 115, K5, K6, K7, K9, K14, K16, L4, L5, L6, L7, L9, W4, M5, M6, M7, N6, N7, $13, and S14. s
Al other pins not specifically listed here are ground pins.

Color Coding Legend for Tahle 1
Growp 1 - Interfaces Group 2 Group ¥ Group 4
wato | wen | uam osA MSSPH 12 o PMU RF VBATT

UART Expected Usage

« UARTO: main AT interface to be connected with host
application. Wake from low power via HW flow control is
active in this UART.

=  UART1: secondary AT interface or debug interface. Wake
from low power via HW flow control is active in this UART.
# UART2: modem console or debug interface.

Figure 3a represents the typical implementation for the
hardware flow controd for WARTO, UART1, and UARTZ. TXD and
RXD signals are mandatory.

SHYBE430
LARTOV1/2_SIN
UARTO/1/2_SOUT
UARTO/1/2_CTS N
UARTO/1/2_RTS_N
WAKE_LARTOV1/2_CLK

——— TXD
—= RXD
+—— RTS_N
——== CTS_N

CTS/ARTS are mandatory in order to control SiP low power
modes. The SKYB64.30 is designed for use as data
communications equipment (DCE). Based on the conventions for
OCE-DTE connections, the DCE device will communicate with
the customer application (DTE) using the following signals:

« Port TXD on the Application send data to the SKYB6430 SIN
signal line.

« Port B¥ on the Application receives data from the SKY&6430
SOUT signal line.

Application

Figure 3a. IMATOD, UART1, and WARTZ Signals Convention and Aow Contral
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Electrical and Mechanical Specifications

The absolute maximum ratings of the SKY&6430-11 are shown Table 7 shows the Rx electrical specifications for
in Table 2. Recommended operating conditions of the low-band and mid-band RX. Table 8 shows the AUX port
SKYB6430-11 are provided in Table 3. SIP electrical electrical specifications.

specifications are shown in Table 4. The electrical specifications
for low-band Tx are provided in Table 5. Table 6 shows the
electrical specifications for mid-band Tx.

Table 2. SKY86430-11 Absolute M aximum Ratings'

Parameter Symbodl Min Typ M Units
FF input power AL TxR) W P ws dBm
Supply volitages (with RF) VBATT 0.5 TBD W
Operating case temperature Tease? -40 25 +B5 =
Starage temperature Tata -4} +150 G

1 Expasure to madmum raing condifons for extended paiods may reduce dence relisblity. Them is no damage b devica withh anly one parameter setat the imitand al oher prameters
=mtat or balow feir nomind «alue. Exceading amy of the limits izted here may result in pamanent damage o e devica.

2 TCASE refers to the temperature of fhe ground pad on the undersida of the package.

ESD HANDLING: Although this dewice is designed o be as robust as possible, electrostatic discharge (ESD) can damage this device,
This device must be protected at al times from ESD when handling or transporting. Static charges may easily produce
potentials of several kilovolis on the human body or equipment, which can discharge without detection.
Industry-standard ESD handling precautions should be used at all times.

Table 3. SKY664 30-11 Recommended Operating Conditions

Parameter Symibol Min Tvp Max Units
Supply voltage VBATT 31 38 55 v
Case gperating temperature range TramE =4 +25 +85 R
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Tahle 4. SKY66430-11 Power Consumption Electrical Specifications

{Vearr = 3.8 W, Tease = +25°C, QPSKM .4 MHz BW / 6RB (MPR = 0), Unless Otherwise Specified)

Component Supply Rail Current or Loss Heat Power
L1V 470 mA 0.52W
SKY66430-11, including DC-DC losses 1.8V 260 mA 0.47W
30V 490 mA 1.47W
Flah 1.8V 25 mA 0.05W
Total 2w

Tahle 5. SKY86430-11 Low-Band TX Electrical Specifications (1 of 2)
(VBATT = 3.8 W, TCASE = +25°C, LTE Low-Band, f = 782 MHz, QPSK/5 MHz BW/6RB, Unless Otherwise Specified)

PRELIMINARY DATA SHEET « SKYG66430-11: LTE FOR loT SYSTEM-in-PACKAGE

Parameter Symibol Conditions: Min Typ Max Units
Frequency f 688 15 MHz
Pour_max 24
Maximum output power 3 dBm
Por_max_ETC 23
Powar vari ation DELTA_rour P = Pour_uax 2 dB
Adjacent channe| leakage EUTRA Ah ; e o i g G
ratio (based on 5 MHz LTE ELUTRA {power mezsumd in adacent
5 Mz LTE chamel) Tois = Tl -
channels) dBe
& RB ranamitted signel on RB UTRA_acir1 . Pour = Pour_max -38 -7
in ¥ LUTRA1 {power mezsumd in adacent
tiveay 3,54 MHz UTRA chanril) Teass = Taase -3
Modutation accuracy EVIM _orsx Load = 50 &2, Paur = +23dBm 3 5 %
Second Fali] =4 35 dBm/WHz
Second E13) 2o -54 -52 dBm/MHz
Second B28) 2o =40 -3 dBmi/NHz
e Third 3o R 40 | a5 | dBmimz
Third B28) o =55 -5 dBm/NHz
Fourth and higher | 4fo =65 -6 dBm/NHz
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Tahle 5. SKY86430-11 Low-Band TX Electrical Specifications (2 of 2)
{VBATT = 3.8 V, TCASE = +25°C, LTE Low-Band, f= 782 MHz, QPSK/S MHz BW/6RB, Unless Otherwise Specified)

[Parameter Symbol Conditions Min Typ LUinits
LB 813 notze in B 13 Rx band fiess = 756 MHZ2 £5 dBmMHz
LB 813 notze in B14 Ry band fiess = B8 MHZ i dBmMHz
Naise during |LE 13 noise In public sakety - fress = 775 M2 &0 dBm/6.25kHz
{NS_O7 PUOISE Emissioms_Bands
BI3TX
LB 813) notse in GPS Band fiess = 1574.42 to 1576.42 MHZ -5 dBmMHz
fiss = 155000 MHz 10 1574.42 MHZ 50 dBm/MHz
LB {B13) nobsa ki GHGE band fueas = 1576.42 MHzto 1610.00 MHz 75 dBm/NHz
ANT poit retumn boss RL_aur P = -0 dBm 10 dB
Mo oscillations, all spurious:
Stbilty [ < =36 dBm/ 100 kHz @ 30 MHz-1 GHz 61 VEWR
< =30 dBm/MHz & 1 GHz ~ 125 GHz
Teaze = TraseE
Mo permanent damage o module
Ruggedness Ru Pour= Pom_sax @ Load = 50 &2 101 VEWR

Toass = TRAMGE

TEm = Extrame Tempeara Condition, TCASE = -80 °C and TCASE = +85 °C.

2 Wz with +24 dBm TE en 5 Mz LTE charmel comterad &t Tr9.5MHz, lowest GRE.
3 \azsured with +24 dBm TXon 5 Mz LTE chamel camterad 31 7845 WHz, highe=t GRE.
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Tahle 6. SKY86430-11 Mid-Band TX Electrical Specifications

{VBATT = 3.8 W, TCASE = +25°C, LTE Mid-band, f = 1732 MHz, OPSK/1.4 MHz BW/GRB, Unless Otherwise §pecified)

Toas = TraMce

Parameter Symbol Conditions Min v Max Units
Frequency f 1710 1980 MHz
Paur_max 24 dBm
Maimum output pover
Four_me_em! TBn dBm
Poweer variation DELTA_pouT Pout = Poum_max 2 dB
EUTRA_ a1 Four = Poum_max -35 -3 dBe
Adjacent channel | puTRA {pawer measured in
leakage rati {based adjeant 5 MH LTE
on 5 WHz LTE charmd) Toase = T ] dBic
channeis)
UTHAA_acim Paur = Poum_Max - 38 a7 dBe
& RB raemitied signal {power messurad in
w819 nrougn 20 [UTRAI adpoent 184 Mz
UTRA channal) Toass = TRaMcE =36 dBe
Modutation acouracy EVM_apa Laad = 5062, Pour = +23 dBm 3 5 %
Second Ha 40 -35 dBm/WHz
Harmonics Third Mo Pour = Poum_mMax -40 -35 dBm/MHz
Fouwrth and higher 4 -40 -35 dBm/MHz
Notse in B4 Rx band fress = 2110 MHZ2 -50 dBm/MHz
. Moise in GPS Band PNOSE_Emissiors_ | fuess = 1574.42 10 1576.42 Mz -7 dBm/MHz
Bands
fiss = 1559.00 MHZ to 1574.42 MHz3
MOl 1 S ] fieas = 1676.42 MHz 10 16 10.00 Mz gL oLl
ANT port retum loss AL_sam P = =30 dBm i a8
Ho oscillations, all spurious:
Stability [ = =36 dBm/ 100 kHz @ 30 MHz-1 GHz 61 VEWR
< =30 dBmMHz @ 1 GHz ~12.5 GHz
Toass = TRaMCE
Ho permanent damage o module
Ruggedness Ru Pour= Pour_sex @ Load = 50 &2 10:1 VEWR

Te= Extrama Tamperara {ondtion, TCASE = -840 *C and TCASE = +85 *C.
2 ppeammd with +24 dBm T an § Mz LTE chamel canterd at 1753 5 MHz, highestd RE.
3 Mezmumd with +24 dBm T4 on 5 Mz LTE chamel centerad 2t 1712.5 MHz, fowes=t6 RE.
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Table 7. SKY66430-11 Low-Band and Mid-Band Rx Electrical Specifications
(VBATT = 3.8 V, TCASE = +25°C, Unless Otherwise Specified)

Parameter | Symibol | Conditions | mn | 7t | max | unit
Low-Bamd
Operating frequency f 729 Q60 MHz
ANT paort retum loss RL_sam IndDut, 50 52, 729 to 960 MHz 7 L] il
RSY ASS_8 TED -100.7 dBm
Mid-Bamnd
Operating frequency f 1805 2200 MHz
ANT port retumn loss RL_anr Ind0ut, 50 c2, 1805 to 2200 MHz T 10 dB
RSY RSY_we TED -100.7 dBm

Table 8. SKY66430-11 AUX Port El ectrical Specifications
(VBATT = 3.8 \; Toase = +25°C, Unless Otherwise Specified)

Parameter Symiboil Conditions Min Typ Max Lniit
0.7 o 1.0 GHz 04
AL A port insertion loss IL_ A 14120 GH 05 dB
20w 27 GHz 05
ALX1_RX port retum loss AL_Auk Inddut, 50 &2, 0.7 1o 2.7 GHz 7 10 B
ALXT_RX port compeession point, POL1dB POIdB_Aur 0.7 27 GHz 38 dBm
AL _RY port third order input intercept paint IP3_aum 0.7 o 27 GHz Fii] dBm
0.7 o 1.0 GHz 04 dB
ALKZ T port insertion loss IL_ A 14120 GH 05 dB
201 27 GHz 05 il
AUXZ _TX port retum loss AL_Auk Inddut, 50 &2, 0.7 1o 2.7 GHz 7 10 B
AL TX port compression point, PO 1dB PO.10B_ A ALY port, 0.7 to 2.7 GHzZ 38 dBm
ALKZ T port third order input intercept point IP3_aum ALKI port, 0.7 to 2.7 GHz Fii] dBm

Skyworks Solutions, inc. + Phone [F81] 376-3000 = Fa [T81] 376-3100 # sales@skyworksinc.com = www. skyworksinc.com
12 May 10,2019 » Scyworks Fropnetary and Conddential Infommation = Product and Product Information are Subject o hange Without Mofice = 204412E



PRELIMINARY DATA SHEET = SKY66430-11: LTE FOR loT SYSTEM-in-PAGKAGE

Evaluation Board Description

The SKY66430-11 Evaluation Board is used to test the An assembly diagram of the Evaluation Board is shown in
performance of the SKY66430-11 SiP. The schematic diagrams Figure 5.

for the SKYE6430-11 are shown in Figures 4a through 4d.
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Figure 4a. SKY66430-11 Evaluation Board Schematic - Analog/RF

Skyworks Solutions, inc. + Phone [F81] 376-3000 = Fa [T81] 376-3100 # sales@skywrksinc.com = www. skyworksinc.com
AM12E » Seyworks Progrietary and Confidential Imfommation = Products and Product Information am Subject o Change Without Mofce = May 10,219



PRELIMINARY DATA SHEET + 5KYG6430-11: LTE FOR loT SYSTEM-in-PACKAGE

SR L EEEEEE PP FEEE LK L FEEHEEFEEERPBEEE

EEERRERRARREEERRRRETIRRERERRARRIRRRRRRIERRERANARRARARRREZARRRND

K‘I’m
GROUND

il EiRREEEEN AR AR AR AR IR AR TR R RN R IR RRIRARRRTRARERER

it A A ARG A D

1 f::’
Eég Al
H i h_?g A E

S
P%r’fl: b

1] gp BER R EE
i1 e ggg 5 10 12 33;

mm [
——
DL M
NEITTTSA 17 TR T
a0 [

e PP VoS
0PI VOC1
v v

=] LEE

i
L ' %EE
Eg ;

E;§ EFEI '

E;; . F1h4r

{ §
- 11 R R
i

ﬂ_
Figure 4b. SKY66430-11 Evaluation Board Schematic - Power
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Figure 4c. SKYS6430-11 Evaluation Board Schematic - Digital
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Bottom View
Figure 5. SKY66430-11 Application Board Assembly Diagram
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Fﬂﬂlﬂg& Dimensions l’ﬂﬂlﬂﬂ& and Hﬂnt‘lg Information

The typical part marking for the SKY66430-11 is shown in Since the device package is sensitive to moisture absorption, it
Figure 6. The PCB layout footprint for the SKYBE6430-11 is is baked and vacuum packed before shipping. Instructions on
shown in Figure 7. Package dimensions are shown in Figure 8, the shipping container label regarding exposure to moisture
and tape and reel dimensions are provided in Figure 9. after the container seal is broken must be followed. Otherwise,

problems related to moisture absorption may occur when the
part is subjected to high temperature during solder assembly.

The SKYB6430-11 is rated to Moisture Sensitivity Level 3
{MSL3) at 260 =C. It can be used for lead or lead-free soldering.
For additional information, refer to the Skyworks Application
Mote, Solder Reffow Information, document number 200164,

Care must be taken when attaching this product, whether itis
done manually or in a production solder reflow environment.
Production quantities of this product are shipped in a standard
tape and reel format.

Pin 1 —J-i

Indicator

A %
66430-11 = Faihumber
XXX AKX XXK <«-—1 LotCode
YYWW CC -a—— Date/Country Code:

YY = Calendar Year
WW = Work Week
204412-006  CC = Country Code

Figure 6. SKY66430-11 Typical Part Marking
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Figure 7. SKY66430-11 PCB Layout Footprint
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Ordering Information
Part Number Product Description Evaluation Board Part Number
SKYGE4 20=11/ SONGEAZ0-11 LTE for loT System-n-Package SKY 5G4 30-1 1EK1
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Broadband Antenna OmniLOG® 90200

Frequency range 7/00MHz - 2,5GHz, specially for GSM, 3G, LTE and 2,4GHz WLAN

Highlights:

+ Highly isotropic from 700MHz to 2 5GHz

+ Optimal for usage with spectrum analyzer for omni-
directional measurements

+ 90° knuckle base with SMA connector

+ Small weight and very small dimensions
+ 10 years wamranty

il

AARONIA AG

WWW.AARONIA.DE

Made in Germany




Specifications

OmniLOG" 90200

Design: OmniDirectional

Mominal impedance: 50 Ohms

Frequency range: T00MHz - 2,.5GHz
WEWR (typ): = 31

RF-connection: SMA (male)

Temperature mnge: - 20°C to +70°C Shock: 40G
at 10msek

Thermal Shock: - 20°C to +70°C:10 cycles
Oimensions (L'W): 210 x 20mm

Wieight: 70gr

Warranty: 10 years
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Front wew Omnil OG 90200 Broa dbandanie nna

Ga

Dmnil G with Spectran HF-XFR {OmnilOG 91

Anien

Omnal 05 80300 Antenna wilh Spectran HF-60100 V4.

The antenna is directly supported by the Vd senes.
It can be used for the GEM and UMTS frequency
range with the Rev.3 unils tod (messwement uncer-
tainty cody 2dB ).

in-Diagram OmniLOG 20200 AARONIA AG
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Frequency overview Analyzer & Antennas
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Conformal Shielding Process Flow i

Mold Laser Mark — Carrier Loading Sputtering Urloadto Tray

Standard
5
|Cuating Process PVD
Metal Layers [Top) 0.2um Ti /3um Cu /0.8um Ti
Metal Layers [Side) 0.08um Ti /1.2um Cu /0.16um Ti
round Connection | Sidewall [Min. 2 PCB ground layers)

Skyworks Solutions, inc . Proprietary inform aion



Companenty il an Substrate with Ground

Epaxy Mold Compaound

Comnformal Shiskding Material
Extemnal packags-to-package
shéedding with outer coaing
Lyt

- Companmenlsl Shislding Mt erial

ANEEr Tl ©ERTypasri g [ QTG nag ]
shielding with in-package partition

Picture 1.
Dev board with SKY module integrated
(module with conformal coating) Comparison

Left side,

Measures of same dev board with a non-coated SKY module integrated

Right side,
Measures of same board with a coated SKY module integrated

Without Shield With Shield

2fo Scan B4: 20dB difference with vs. without Shield.
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SkyShield Ultra Conformal Shield smm.%/ |

_Batch Process/Tango Solution_

* Objective
Develop and Qualify an improved package level EMI shield process in Skyworks
Mexicali, to differentiate our product portfolio by enabling a conformal shield solution to
maximize EMI protection by depositing a stack up of metal layers (Ti-Cu-Ti) around 5 of 6
of the sides of our MCM/SIP packages an scale it up at a high volume - lower cost model
to benefit our customers by allowing the removal of system level shielding and avoiding
cost retuning in the system environment

» Target Products: All RF products, as applicable

* Approach
— Perform Conformal Shield Process Development
— Characterize best manufacturing practices/methods AT
— Achieve highest possible package density-design rules & yleld '}, : p
— Validate package level reliability (functional and RTV)




Differences Between Wire Shielding & Conformal X

SKYWORKS"

Shielding

Gonformal Shielding
_Batch Process/Tango Solution_

INumber of Coated Sides 5 (Top & 4 sidewalls)
Coating Process Sputtering
Qty of Metal Layers 3 (Ti+Cu+Ti)

Top 3.4 +- 1 um ( Ti=0.2um, Cu=3um, Ti=0.2um)
[Vietal Layer Thickness Side 45+-15% of Top (1.53um)
shielding Cortact Zone Sidewall { Cu Layer embedded on PCB)

Pictures

Skyworks Solutions, inc . Proprietary inform aion



Conformal Shielding Process Flow smﬂm-;}‘r/

*Brand

PCB Mourting UV Tape Singulation UV Cure Film to Film P&P

Filmto Tray P&P

v" After branding, starts “Conformal shielding” process §F i S ) S e
v" 483 willbe executed on 5 sides for FT2000 and topside manually inspection :
v' 485 is standard QA gate of Back End operations

Skyworks Solutions, inc . Proprietary inform aion



Conformal Shielding Control Plan/ IPO SKYWORKS

INPUTS PROCESS OUTPUTS

INFUTS CONTROLS QUTPUTS CONTROLS
i pPoBboun || Moot SPs Ll proms 553
|
!
Water flowmebers [ *
Temperature | |P¢Eiml'¢luﬂ: 4 . o
Post me“ﬁm . = ' i " e Ovan Cure +| Cured Matadal #{ Promis
[ Repe |-
10 fraivee with
v heat resistant ¥
=
hatedal to be * l }ﬂ-‘ﬂlgl o Inspected = H:ﬂllw I o] Spotiiy | Meial conted o B
I
UV Dosage iFmﬂ::m UV Cure | UV axposed tape »  Format
Metal plates |
(Targets)
" |
r
Singulated & UV 107 framwe with Metal coated
cured PCB Pl heat resistant devices | | Ay
_L FimioFim | »| " +  Promis L g gurmr | Fimio Tray +| deviceson tray | +|  Fomat
— i ‘ hackiet bin
R ] |
[ ] |
[sewe | | e

il 482 o i | o

ns, inc. Proprietary nlorm alon




X

Pilot Release Success Criteria SKYWORKS'
Critical Process Output Success Sample Size Result
Criteria
PCB Mounting Quality According to MXVA -3827 J STR (10 PCB, each) PASS
Mounting PCB Breakage/ Damage Mot allowed J) STR (10 PCB, each) PASS
Yield 100% 30 STR (10 PCB, each) PASS
UV Tape Dimension Pkg size +- 120 um 10 STR (50 meas, each) PASS
Singulation X Y Offset +-50 um 10 STR (50 meas, each) PASS
Incomplete Cut Mot allowed J0 STR (10 PCB, each) PASS
PCB Breakage/ Damage Mot allowed J STR (10 PCB, each) PASS
UV Cure UV Dosage 400mJf cm2 +- 20% S5PCB (19 units, each) PASS
Pick up force < 200gricm? Slots (0 PCB, each) PASS
Fimto Film  Device breakage/ damage <1% 20+S5TR (20 PCB, each) PASS
Inspected devices GR&R < 10% 3 Golden units, 10 times PASS
Separation between devices Tmm +- 200um 14 Frames (10 Units, each) ~ PASS
Sputtering/ \Vetal layer adhesion Mo peeling off allowed f0+STR (4 units, each) PASS
PVD Metal layer thickness (Top) 0.2umTi +3um Cu +0.2 um Ti 10 lots (5 units, each) PASS
Metal layer thickness (Sidewall) 45 +- 15% of Top 20 lots (5 units, each) PASS
Fimto Tray  Shieldng damage < 1% 20+STR (20 PCB, each) ASS
Inspected devices GR&R < 10% 270 Data PASS

Skyworks Solutions

nc . Propretary inform ation



Sputtering Results N
Scratch test

SKYWORKS

RESULT:

Skyworks Solutions, inc . Proprietary inform aion



Sputtering Results >-2

SKYWORKS

Metal layer thickness (3um recipe)

STR Deyioe Sice M1 [=7F Ti3 Total Thickness pm.| Sidewsll Surface T = .
snT:amL Left f Sidewall 1 o097 | LA | oumse 1.257 % Surface 5 * Production metal thickness measured
ipm Top/Sidewaliz | oa1z | 1om | ooss L2435 35% .
Rigih [ Sidewall 3| 0103 | 1143 | 007 1.33 i ] 2 h}" XRF technlque
Loy Sicherwvall 4 0.1 1079 OLOS1L 1.23 3% = .
Surface § 0122 | 123 | 0.4 3,501 4 M - - 5 units/lot
STRIBSED  Leftf Sidewall 1 ol | 11 | oo 1472 a1% i T e Unit dt d sid
3pm Top/ Sidewallz | 0.08 1.22 0476 1404 3% !-): b NIts MEasUred10p ano s10es
Rigih / Sidewall 3 0.1 LR | 0.054 1.202 5% T
Lov' Sichermeall 4 0.O7E | Loa7 | ool 1.153 EEE] " L: T SFIEI:[fII:ﬂtIDn
Surface & 0.1M | 3248 | o.me 1.82
STRI8EN  Left/f Sidewall 1 0.097 LB 0.ose 1278 39 “,II ' Tﬂp 3.4 H-1um
3 um fop/ Sidewallz | o0z | 1207 | 0007 1416 a3% 0 s Side 45 +. 15 % of TI:IFI
Rigth [ Gidewall 3 o103 1,093 [iir) 12583 1% AT SR STH STR  STE Test STR  SIRE STH  5TR
Lovwi)' 5ichermeabl 4 o4 | LAz [T 1.336 A% IEBU7 IB4GD WS IENSS IMSO) Eng  ISAAT IFTE9 IHIOD I3
surface & 01 | raes | 0.3 1,273 #
STR38553|  Leftf Sidewall 1 0.107 1.2E 077 18563 Ak T
3 um Topf Sidawall 3 | .10 111 0083 18538 A% an l'.i' sidma“ 4_ Hiﬂth I Sidma“ 3
Rt/ Sidewall 3 ois | 116 | oom 1803 6%
Lirary' 5i chgraai] 4 oI | 116 | 007 L&03 3B 3 3
Surface & 0.17 1399 | 0.2 1.674 - a5
STRI8502]  Leftf Sidewall 1 B4 | L1149 | oaa2 1.57% A
ium Topf Sedawall 2 0.191 1589 | 0UE5 1.545 4% F) 1
Ripih / Sidewall 3 | 0,166 | 1053 | 0.8 1,705 AFN E g ; ) ﬂ\/\ ; /
Low/Sicewalla_ | ou91 | 1o | oo La3 3% | Sl —— N  odl r————— j—
Surface & 0431 | 3099 | 0408 1918 iy £ 3
TestEng. |  Left/ Sidewall 1 o.w? | Lim | oom 1.357 3EN
3um Topf Sidowall 2 o0z | 1122 | oo7e 1.303 6% 0.5 s
ik / Gidewall 3 | 0.096 | 1845 | ol 1352 7% " o
Lo/ Sidereall 4 o.104 1126 n.or4 1404 3% SHT STRE STH STHR  STH Tes! STH ST %fA %78 SAT STR STR STH STR Test STR STR STR STR
Surfare & 0153 3222 0.2 3,601 18HN7 IBLED IBEG] IAG4% JEN0) Eng 18447 37749 IHID 1023 IR0} IRAG0 RRESY EESSL IRS0F Eng kBT 37740 DARO AB003 |
STR38447  Leftf Sidewall 1 0.181 L1579 | n.s2 1.922 a5 . - - e e 2 - +
ium Topl Sdewall 1533 | 0.ma 154 A% ’ [ |
Wik Sidewall 5| 1556 | 03 1,045 T Left [ Sidewall 1 Top [ Sidewall 2
Livsiy' 5icherweall 4 1478 | o4 1.543 AE% 3
Surface 5 1.385 0.4 4.2
STR3TMS  Left f Sidewall 1 1334 0100 ] 4% 15 5
3 jam Top/ Sidewall 1399 | o 1508 4%
i1k / Sidaall 3 1127 | g 1321 16 ] E ! E ?
Livaiy' 5icherwiadl 4 1021 | ouos4 1.155 5% § 15 — S SRR, W g 15
surface 5 ipas | 0183 3.4% . ]
STR33200|  Loft / Sidewall 1 Lus | oo 1302 3% 1 L
spm | Top/sdewsiiz_| s | oms | i ™ 03 05
Rigih | Sideweall ¥ 1127 | ousa 1,507 Al
Loy Sichorvalll 4 1152 oS 1.364 41% o Q
SJHJI'E':' 1543 0.121 13 SHT 5TR 5TH %1R 5= Test *TH 53R 5TR &TH SAT aTR STR STH 5TR Tiewi 5TH sTR sTR STH
<TR 38023] Laft f Sidawall 1 L7114 LT LazT 1% 189497 I84L0 ARES] 1ENSS JEL0F EIIE EB4AT 37749 A0 IR0 [ 1&A97 18460 IRSES) ERS55 38507 |II5 R4 370 QRN 3RO |
ipm Top/ Sidewall 2 1.22 0LoTE 1404 I
Bigth [ Sidewall § 1. 72 i FL] 20k 55N
Livaif' 5ichormeal 4 1582 | 0407 1768 AT
surface 5 0.151 1325 | 0304 .79

nc. PropHetary



Sputtering Results (Continue) et

Target:
Top: 3.4 £1um
Side: 45 +/- 15 %of Top

Average Measured Data
(Cross Section)

Top: 3.64um

Side: 1.47um




SKYWORKS®

Supporting EMI
measurements and
Reliability Data




EMI Comparison of Different Shield Method e

Mo Shield SkyShield Ultra

= Shield Type EMI Attenuation

1 Without Shield -4 dBm
2 SkyShield Ultra -39 dBm




Package Qualification Report -4

SKYWORK

Report No: Qual-QP-14-01722

Reliability:

Test | aty Endpoints (ATE) Accept Criteria Results

Technology: SKY SHIEL Ultra-
Conformal Shielding coating on MCM " orai 1
at Mexmah e {from precondtionng) Pre- and Post-preconditicning Ltﬂle‘.ﬂgl:nl’gf(mﬂ- Pass

Bake 125C 24 Hours

Test Vehicle: SKY65746-14 S o | e | gaie
(JESD22-A113) ATE electical test No peeding

Package Type: 1.6X2.0, 6 Terminals. Visual mspectin

Temperature Cycling ) ;
B5 50 b +150 50 T x4 ot i 0 Fail ! 77 Pass
(from precondiicmnmg) . No peeling
(ESDZZ-AT04)

Acoustic Imaging 1124 lots

Fass

HAST R BV 10 fails”
130 *C, 85 %RH, 33 PSIA, TT x4 lots ATE, : 0 Fail i 77 QL1: 2 fais™
) : ) TE electneal 1est
bias (from preconditionang) Visual mspection Mo peeling QL2 0 fail
(JESDZZ-A110) e s aL: 1 fai
High Temp Storage 77 x 2 lots 1000 hours 0 Fail 1 77
150 40 QL1 & QL2 ATE slectrical tast N = 2t Pass
(JESDZ2-A10%) (without preconditionng ) Visual nspection o pa—y

: All stress tests are performed by the procedures referenced in SQ03-0025
£ Preconditioning is required before TC, HAST, and HTS stresses

3 FAS8751: 10 fail due to Ige/VCC_leak. FA showed moisture ingressi
Many units are recovered after decap. X-ray /CSAM shows no anomaly.[This failure i1s not related with Skyshield Ultra (conformal coating) process
qualification.
4 FASBT52: 2 fail due to Iqc/VCC_leak.|This is same reason as item 3.
5 FAS8754: 1 fails due to Igc/VCC_leal. This is same reason as item 3.

v' SKY66107-11 Data shows there is issue on “Conformal shielding” . Pending to receive official report

% Bnlulions. nc

PropHetary inlol
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BREAKTHROUGH SIMPLICITY
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SKYWORKS

Package Qualification
Report

Technology: 3um Skyshield Ultra — Conformal
coating process on MCM at MxI

Test Vehicles: SKY66105-11, SKY66107-11
Package Type: 6x8mm MCM, 7.6x9.6mm MCM
Report No: Qual-QR-14-01970

Qualification Team

Requestor:

Package Engineer:
Product/Package Reliability:
Prepared by:

Wayne Nguyen
Tony LoBianco
Rebecca Luk
Edward Yoon

Skyworks Solutions, Inc.
Product & Package Reliability
20 Sylvan Rd. Woburn, MA 01801
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SKYWORK & Product & Package Reliability

Summary

This document summarizes the package qualification requirements and result for 3um Cu
coating thickness of conformal coating process (Skyshield Ultra) on MCM at Mexicali
assembly line. 7um coating thickness of conformal coating process has already been qualified
(QUAL-QR-14-01722), and the scope of this qualification is for reduction on Cu thickness
using same coating process.

Coating
Current New
Coating Equipment Tango Onyx 350mm Tango Onyx 350mm
1* layer (Ti) 4000 A 4000 A
2" layer (Cu) 7 um 3 pm
3" layer (Ti) 4000 A 4000 A
Minimum total thickness 6.0pum Top 2.5um Top
2.0um Side 1.0um Side

EMI performance has been verified on various coating thickness on SKY66105 and
SKY77357, and equivalent EMI performance was observed on 3um and 7um coating
thickness.

One of key failure mechanism is peeling of coating material post stress, and this will degrade
EMI performance. Scratch/Peel test has been carried out to check adhesion of coating
material post stresses.

All reliability have been completed and passed. 3um conformal coating (Skyshield Ultra)
process on MCM at Mexicali meets Skyworks' reliability requirements for production and is
rated at JEDEC MSL3 — 260C for moisture sensitivity.

Skyworks Solutions, Inc. Proprietary and Confidential Page 3of 8




SKYWORIKS Jum Skyshield Uttra = conformal coatitng on MCM at MXL, Oual-0R- 1401970

2 Reference Documents

2.1 Skyworks Documents
SQ02-0013 Qualification Standard
SQ03-0023 Wafer Process Qualification Requirements
SQ03-0024 Package and Assembly Qualification Requirements
SQ03-0025 Product Qualification Requirements

2.2 Other Supporting Documentis
JESD22 JEDEC Standard Test Methods
JESD47 Stress-Test-Driven Qualification of Integrated Circuits
MIL-STD-883 Department of Defense Test Method Standard, Microcircuits

Page 4 of 8 Form SCQ04-0091, rev. 8 Skyworks Solutions, Inc.
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SKYWORK s Product & Package Reliability

3 Product Description and Information

3.1

3.2

3.3

3.4

3.5

Reliability File Number: 320345

Product Infarmation

Test Vehicle: SKY66107-11
Product Function/Frequency: 100 mW ZigBee® Solution in Package

Die Information

Mask Info Wafer Fabrication Information Die Attach
Mask Company Location Process Material
EM358 418
1 SiLabs TSMC Camas, WA embedded 1290WB
(TMDP73B) flash
Cedar3.3 1 405CM IBM Burlington SPAE 1290WEB
Gatineau 2.0 1 450401 IBM Burlingtan TRF 1290WE

Assembly and Package Information

Package Supplier: Skyworks, Mexicali
Package Family & Name: 7x9 Skyshield Ultra MCM, 62 Terminals + center ground
Package Body Dimensions : 7.0 mm x 9.0 mm x 0.95 mm
Substrate Technology: TW72-D396-001 (4L PPG SSV-EO MCM(60))

Material Information and Selected Dimensions
PCE or Lead Plating Material: NiPdAu (ENEPIG)
Bond Wire Size & Material: 20um Cu
Mold Compound: Nitto GE-100-LFCSK
Branding method: Laser

Skyworks Solutions, Inc. Proprietary and Confidential Page5of 8



SKYWORIKS Jum Skyshield Uttra = conformal coatitng on MCM at MXL, Oual-0R- 1401970

4 Product Description and Information

4.1

4.2

4.3

4.4

4.5

Reliability File Number: 321023

Product Infarmation

Test Vehicle: SKY66105-11
Product Function/Freguency: 902 to 931 MHz High-Power RF Front-End Module

Die Information

Mask Info Wafer Fabrieation Information Die Attach
Mask Company Location Process Material
J1: 449401 1 FINW-00375 IBM Vermont SPAE 1290WB
Uz: 028 1 MES022C Towerlazz Mewport Beach 5181 1290W8B

Assembly and Package Information
Package Supplier: Skyworks, Mexicali
Package Family & Name: 6x8 MCM, Skyshield Ultra, 13 terminals
Package Body Dimensions : 6.0 mm x 8.0 mm x 1.05 mm
Substrate Technology: TWE1-D174-004 (4L PPG TEV MCM(150))

Material Information and Selected Dimensions

PCE or Lead Plating Material: NiPdAu (ENEPIG)
Bond Wire Size & Material: 30um Au
Mold Compound: Sumitomo EME G770HF
Branding method: Laser

Page 6 of 8 Form SCQ04-0091, rev. 8 Skyworks Solutions, Inc.
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SKYWORK & Product & Package Reliability

5 Package/Assembly Reliability Testing Requirements

General Information

Total sample requirements (#parts x # lots): 300 x 2 lats
QL1: SKY&6107-11
Part Mumber: QL2 SKY66105-11
Package: T=Amm, GxBmm MCM

5.1 Manufacturability Requirements for Qualification

Test' Qty Accept Criteria * Results
Process Yield Al Equal or better than Yum coating Py
(Coating process) process
Physical dimension . i
10 units 32 lots Par physical Eﬁeggm“““- Pass
(JESD22.B100) Cpk = 1.
Solderability Test and criteria
5 unite x 2 lots per JESD22-B102 Pags
(JESD22-B102) 0 Fail
i Min 2um for top
Coating thickness 10 units x 2 lots Min 1ym for side Pass
Scratch test 10 units x 2 lots ”E“a'df;aﬁﬂﬁﬂ” ion R
Visual inspaction

Scratch test post stress

i 0 fail
(TC & HAST) 10 units x 2 lots 2l Pass

! Electrical reject devices may be used for manufacturability testing when no electrical endpoint measuremeants ame required. All stress tests ae
perormed by the procedures referenced in S003-0024.

5 In the event of sampla failure, the cavse of failure will be investigated.

Skyworks Solutions, Inc. Proprietary and Confidential Page 7 of 8



SKYWORIKS aum Skyshiekd Ultra = conformal coatitng on MCM at MXL, Qual-QR-14-01970

5.2 Package/Assembly Reliability Requirements for Qualification

Test ' Qty Endpoints (ATE) Accept Criteria Results
Acoustic Imaging 11 x 2 lots OFaki1] QL1: Pass
S Pre- and Post-preconditioning (criteria per S003- :
(J-5TD-035) {from preconditioning) 0024) QL2: Pass
Preconditioning © Bake 125C 24 Hours
MSL3- 26050 160 x 2 lots Moisture Soak 0 Fail / 160 QL1: Pass
3x Reflow G QL2: Pass
(JESD22-A113) ATE electrical test
Tem perature Cycling 4
-65 = to +150 =0 TTx2lots 500 cycles {condition C) OFail {77 CL1: Pass
{from praconditioning) ATE electrical test QLZ: Pass
(JESDZ2-A104)
HAST
13‘]“3-35%5”-33?5“"'- 77 x 2 lots 96 hours OFal /77 QL1: Pass
max operating DG bias {from precondtioning) ATE alectrical test QL2: Pass
(JESDZ2-A110)

! All stress tests are performed by the procedures referenced in SQ03-0025.
& Preconditioning is required before TC, HAST, and HTS stresses.

: FA 80663: 8 fails due to high sleep current issue. Decap showed lifted bond at stich bond due to die attach epoxy delamination. CAR has been issuad
to Maxical factony (MS-CAR-3405). As comective action DAF process for Silab die has been implamented. This failure i remaoval for 3 pm confommal

coating thickness gualfication for Skyshield process.
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