PRELIMINARY DATA SHEET

SKY66431-11: 5G Massive loT System-in-Package

Applications

Personal/pet tracking

eBike tracking

Industrial asset tracking
Smart metering

Wearable medical devices
Security/alarm systems

Fleet management

Industrial monitoring devices
Low-power loT devices

Features

Most compact LTE modem and RF front-end in a single

package:

- Integrated baseband, transceiver, RF front end, RAM
memory, crystals and power management

- 8.8x11.3x1.585(max.) mm BGA package, 0.5and 1
mm pitch

- Device weight: TBD

Compliant to 3GPP Rel-14, upgradable to 3GPP Rel-15 &

16

Optimized for half-duplex operation (HD-FDD) for LTE-

M/NB-loT

Pre-certified with major MNOs, FCC, ISED/IC, RED,

UKCA, ACMA, and GCF/PTCRB

Global frequency band support:

- Low-band: B5, B8, B12, B13, B14, B17, B18, B19, B20,
B26, B28, B85 and B106 (limited to 897.5 - 900.5
MHz in the US)

- Mid-band: B1, B2, B3, B4, B25, B66

Best-in-class deep sleep power consumption of 1 uA

Positioning over LTE (PolTE), a low-power, cloud-based

solution for indoor/outdoor positioning

Embedded Low-power GNSS solution eliminating need

for an external GNSS chipset for intermittent tracking

Extremely low leakage internal PMU that enables

opea-bility for 20 years

Throughput:

- LTE-M (1.4 MHz bandwidth) up to 300 kbps DL, 1.1
Mbps UL

- NB-loT (200 kHz bandwidth):

- NB2:120.7 kbps DL, 160 kbps UL

Powerful fully integrated application MCU based on

Andes D15 Core

Single 2.8 V to 5.5 V supply operation
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e  Operating temperature range: -40 °C to +85 °C
e Skyworks conformal shielding, silver (Ag) free
e Halogen free, GaAs free

e REACH lead (Pb)-free and RoHS-compliant

e MSL3 @ 260 °C per JEDEC J-STD-020

e UL-94 Flammability Classification V-0

Description

The SKY66431-11 is a multi-band multi-chip System-in-Pack-
age (SiP) supporting 5G Massive loT (LTE-M/NB-1oT) plat-
forms. The SiP integrates the entire RF front end transceiver,
power management, memory, crystals and baseband
modem for an LTE multi-band radio operating in the 698
MHz to 2200 MHz frequency range. NOR flash, and a few
passives external to the package complete the SiP imple-
mentation.

Skyworks Green™ products are compliant with
all applicable legislation and are halogen-free.

@ . For additional information, refer to Skyworks
Definition of Green™, document number
SQ04-0074.

This SiP includes the Sequans Monarch 2 SQN3430 chipset

SEQUANS

MONARCHZ2 INSIDE

For additional information on hardware setup and program-
ming support, visit:

https://cloud.sequans.com
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PRELIMINARY DATA SHEET SKY66431-11

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.

Transceiver Section
Fully integrated 3GPP compliant LTE-M and NB-loT RF front-end solution up to +23 dBm.

e  Control for synthesizer, TX/RX, adjustment, and gain control
e Clock reference of 38.4 MHz

MCU Section?

The SKY66431-11 SiP can be used as a slim modem, driven by an external MCU via UART and GPIO.

Alternatively, the full customer application can run from its integrated Application MCU.

Ipending future firmware release

Baseband Modem Section

e DL processing block, handling LTE downlink physical layer (RX)

e UL processing block, handling LTE uplink physical layer (TX)

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

e Optimized for Cat-M1 and NB2 channels defined in 3GPP Release 14, upgradable to Release 15 & 16

e A quad-10 SPl interface (QSPI) to 1.8 V serial NOR flash of 128 Mbit, running at 104 MHz, with support of eXecute-in-
Place (XIP) and critical word first wrapping reads

e A pSRAM controller interfacing with an embedded 64-Mbit pPSRAM at 104 MHz

e Three high-speed UARTs with hardware flow control

e One I°C master up to 0.4 Mbps

e  One SPI master and slave up to 13 MHz

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

e One UICCinterfaces compliant with ETSI TS 102 221 specification, including SIM card removal detection and support
for1.8V

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

NOTE: This SiP includes the Sequans Monarch 2 SQN3430 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. A typical 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. SKY66431-11 Functional Block Diagram.
The external NOR flash shall be pre-burnt with a valid firmware before SMT
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Figure 2. SKY66431-11 Typical Application Block Diagram
The external NOR flash shall be pre-burnt with a valid firmware before SMT
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Figure 3. SKY66431-11 Signal Pin Assignments (Top View)

Skyworks Solutions Inc. ¢ Phone [949] 231-3000 e
205930G ¢ Skyworks Proprietary and Confidential Information ¢ Products and Product Information are Subject to Change without Notice

sales@skyworksinc.com ¢ www.skyworksinc.com

205930-003

October 5, 2022



PRELIMINARY DATA SHEET

Table 1: SKY66431-11 Signal Pin Assignments and Functional Pin Descriptions

Color Coding Legend for Table 1

SKY66431-11

Group 1 — Interfaces Group 2 Group 3 Group 4
JTAG CLK UARTOD UART1 UART2 QsPl MSSPI SCl PMU RF VBATT
Direction
Ball . Power Pad State@deep- X
Ball Name Default Function set after State@Reset Alt Functions
ID Group type sleep
boot up
A2 | SIMO_RESETN SIMO_RESETN PVDD_1V8 Out BIDIR Out-0, 2mA High Z
A4 | SIMO_IO SIMO_IO PVDD_1V8 In/Out BIDIR High Z, 2mA High Z
Wake 1x input line, X .
A6 | WAKE1 : PMU_5V In IN High Z High z
disabled by default.
Analog Digital .
A8 | ADC1 N/A In IN High Z
Converter
A10 | VBAT Main supply
Al2 | 2v4 2.4V DC-DC
RTS for UARTO, Wake
Al4 | RTSO Signal, enabled by PMU_5V In IN High 2 High z
default.
Al16 | GPIO13_RXDO RXD for UARTO PVDD_1V8 Out BIDIR Out-1, 2mA High Z GPIO13
RTS for UART1, Wake
A18 | RTS1 Signal, enabled by PMU_5V In IN High Z High z
default.
A20 | RXD1 RXD for UART1 PVDD_1V8 Out BIDIR Out-1, 2mA High Z
B1 SIMO_DETECT SIMO_DETECT PMU_5V In IN High Z High Z
B3 SIMO_CLK SIMO_CLK PVDD_1V8 Out BIDIR Out-0, 2mA High Z
Wake Ox input line, . .
B5 | WAKEO : PMU_5V In IN High Z High Z
disabled by default.
Wake 2x input line, 5 .
B7 | WAKE2 ) PMU_5V In IN High Z High Z
disabled by default.
2.4 DC-DC switching
B9 PMU_LXDC2V4
- node to external L
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Color Coding Legend for Table 1

SKY66431-11

Group 1 — Interfaces Group 2 Group 3 Group 4
JTAG CLK UARTOD UART1 UART2 aspPl MSSPI 12C SCI PMU RF VBATT
Direction
Ball X Power Pad State@deep- .
Ball Name Default Function set after State@Reset Alt Functions
ID Group type sleep
boot up
1.8 V reference
voltage for 1/0s. It
can be used to
provide power to
small devices (100
mA max). This voltage
B11 | 1v8 is not available when
the modem is in Deep
Sleep mode. When
the modem is in
standby the voltage
drops to 1.62 V per
Table 3.
B13 | SIMO_VCC SIM supply PVDD_1V8 Out Supply Out-0, 2mA High Z
B15 | GPIO14_CTSO CTS for UARTO PVDD_1V8 Out BIDIR Out-1, 2mA High Z GPIO14
B17 | GPIO12_TXDO TXD for UARTO PVDD_1V8 In BIDIR High Z, 2mA High z GPI012
B19 | CTS1 CTS for UART1 PVDD_1V8 Out BIDIR Out-1, 2mA High Z
B21 | TXD1 TXD for UART1 PVDD_1V8 In BIDIR High Z, 2mA High Z
Module HW reset
signal. Active Low. .
C2 | RESETN o PMU_5V In IN In, Pull-up High Z
This pin has an
internal pull-up.
Interface DC supply
C20 | FEM_VIO PVDD_1V8
B for FEM -
D1 |JTAG_TMS JTAG_TMS PVDD_1V8 In IN In, Pull-up High Z
PA Stage 2 supply for
D21 | FEM_VCC2 s L
- FEM
In, Pull-down
E2 JTAG_TCK JTAG_TCK PVDD_1V8 In IN Schmitt- High z
trigger
E20 | FEM_VDD DC supply for FEM
F1 JTAG_TDO JTAG_TDO PVDD_1V8 Out BIDIR Out, 0 High Z
PA Stage 1 supply for
F21 | FEM_VCC1 2 A
B FEM
G2 | JTAG_TDI JTAG_TDI PVDD_1V8 In IN In, Pull-up High Z
G20 | GPIO15_TXD2 TXD for UART2 PVDD_1V8 In BIDIR High Z, 2mA High Z GPIO15
H1 | JTAG_TRSTN JTAG_TRSTN PVDD_1V8 In IN In, Pull-down High Z
H21 | GPIO16_RXD2 RXD for UART2 PVDD_1V8 Out BIDIR Out-1, 2mA High Z GPIO16
12 | QspPI_Io3 Quad SPI data #3 PVDD_1V8 In BIDIR High Z High Z
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Color Coding Legend for Table 1

SKY66431-11

Group 1 — Interfaces Group 2 Group 3 Group 4
JTAG CLK UARTOD UART1 UART2 aspPl MSSPI 12C SCI PMU RF VBATT
Direction
Ball X Power Pad State@deep- .
Ball Name Default Function set after State@Reset Alt Functions
ID Group type sleep
boot up
K1 | QSPI_I02 Quad SPI data #2 PVDD_1V8 In BIDIR High z High Z
L2 | QSPI_IO1 Quad SPI data #1 PVDD_1V8 In BIDIR High Z High Z
M1 | QSPI_IOO Quad SPI data #0 PVDD_1V8 In BIDIR High Z High Z
Main antenna, for Rx
M21 | LTE_ANT
and Tx
N2 | QSPI_CLK Quad SPI clock PVDD_1V8 In BIDIR High Z High Z
GNSS RF front-end
N20 | GNSS_RF
Input
P1 | QSPI_CS_N Quad SPI chip select | PVDD_1V8 In BIDIR High Z High Z
P21 | NC_P21 No connect
R1 | NC_R1 No connect
UARTO ring line
(RINGO, OUT).
R3 | RINGO Enabled by default PVDD_1V8 Out BIDIR High Z, 2mA High Z
with inversed
polarity.
R5 | GPIO5_PCM_FS GPIO5 PVDD_1V8 In BIDIR High z High Z PCM_FS
R7 | GPIO6_PCM_TXD GPIO6 PVDD_1V8 In BIDIR High Z High Z PCM_TXD
R9! | GPIO28 GNSS_EN Reserved PVDD_1V8 Out BIDIR High Z High Z DTRO
R11 | GPIO1_STATUS_LED Status LED PVDD_1V8 Out BIDIR High Z, 2mA High Z GPIO1
R13 | GPIO34_ANT_TUNEO Antenna tuning PVDD_1V8 Out BIDIR High Z, 2mA High Z GPIO34
R15 | GPIO7_SPI_SDI GPIO7 PVDD_1V8 In BIDIR High z High Z SPI_SDI
R17 | GPIO9_SPI_CLK GPIO9 PVDD_1V8 In BIDIR High Z High Z SPI_CLK
R19 | GPIO11_SPI_CSN2 GPIO11 PVDD_1V8 In BIDIR High Z High Z SPI_CSN2
R21 | GPIO23_I2C_SDA GPIO23 PVDD_1V8 In BIDIR High Z High Z 12C_SDA
PWMO/
GPIO31_PWMO_PULSEO_19M2_0O . .
S2 i GPIO31 PVDD_1V8 In BIDIR High Z High Z PULSEO/
19M2_OUT
S4 | GPIO4_PCM_CLK GPIO4 PVDD_1V8 In BIDIR High Z High Z PCM_CLK
S6 | GPIO3_PCM_RXD GPIO3 PVDD_1V8 In BIDIR High Z High Z PCM_RXD
RESERVED. Boot
mode selection
(FFF_FFH, IN). This
S8 FFF_FFH PVDD_1V8 BIDIR
pad needs a pull-
down resistor by
default.
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Color Coding Legend for Table 1

Group 1 — Interfaces Group 2 Group 3 Group 4
JTAG CLK UARTO UARTH UART2 aspPl MSSPI 12C SCI PMU RF VBATT
Direction
Ball X Power Pad State@deep- X
Ball Name Default Function set after State@Reset Alt Functions
ID Group type sleep
boot up

Power Saving Status

(PS_STATUS, OUT), . X
S10 | GPI0O2_PS_STATUS PVDD_1V8 Out BIDIR High Z, 2mA High Z GP102
enabled by default,

active high.
S12 | GPIO35_ANT_TUNE1 Antenna tuning PVDD_1V8 Out BIDIR High Z, 2mA High Z GPIO35
Transmission
S14 | GPIO33_TX_IND indicator (TX_IND, PVDD_1V8 Out BIDIR High Z, 2mA High Z GPIO33
QOUT), active high.
S16 | GPIO8_SPI_SDO GPIO8 PVDD_1V8 In BIDIR High Z High Z SPI_SDO
S18 | GPIO10_SPI_CSN1 GPIO10 PVDD_1V8 In BIDIR High Z High Z SPI_CSN1
S20 | GPlI024_|2C_SCL GPI024 PVDD_1V8 In BIDIR High Z High Z 12C_SCL

This signal is RESERVED and cannot be used as GPIO. After boot, this pin is driven to logic 1 by default to select LTE Mid-Band RX path. It is automatically
driven to logic 0 whenever GNSS path is selected by software.

All pins not listed are ground pins.
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UART Expected Use

SKY66431 has three UARTs. While the function of the UARTs can be configured, the default function for each UART is
as follows

e  UARTO: data and control from external MCU via AT commands
e  UART1: Debug and upgrade interface
e  UART2: Modem consol.

Figure 4 represents the typical implementation for the hardware flow control for UARTO, UART1, and UART2. TXD and RXD
signals are mandatory.

e Port TXD on the Application send data to the SKY66431 TXD signal line
e  Port RXD on the Application receives data from the SKY66431 RXD signal line.

CTSO0 and CTS1 are flow control signals for UARTO and UART1, Clear-To-Send, active low. They should be connected to the CTS
of the remote UART device. If hardware flow control is not used, leave CTS unconnected.

RTSO and RTS1 are flow control signals for UARTO and UART1, Ready-To-Send, active low. They should be connected to the
RTS of the remote UART device. If flow control is not used, include a 1Kohm pull-down on the RTS pin.

If the SKY66431 is connected to an external component (like an R$232 driver), be sure the added component will present a
logic low to the SKY66431-11.

SKY66431 Application

TXD0/1/2 (= TXD

RXD0/1/2 »| RXD
RTS0/1 <+ — — 4 RTS_N
CTS0/1  — — »|CIS_N

205930-004

Figure 4. UARTO, UART1, and UART2 Signals Convention and Flow Control
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Electrical and Mechanical Specifications

The absolute maximum ratings of the SKY66431-11 are shown in Table 2. Recommended operating conditions of the
SKY66431-11 are provided in Table 3. Other SIP electrical specifications are shown in the tables that follow.

Table 2: SKY66431-11 Absolute Maximum Ratings1

Parameter Symbol Min Typ Max Units
Supply voltages (with RF) Veart -0.2 5.5 Vv
Operating case temperature TCASE2 -40 25 +85 °C
Storage temperature Ts16 -40 +150 °C
Electrostatic discharge:
Human Body Model (HBM) ESD 1000 Y

1Exposure to maximum rating conditions for extended periods may reduce device reliability. There is no damage to device with only one
parameter set at the limit and all other parameters set at or below their nominal value. Exceeding any of the limits listed here may result in
permanent damage to the device.

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

ESD Handling: Industry-standard ESD handling precautions must be adhered to at all times to avoid damage to this device.

Table 3: SKY66431-11 Recommended Operating Conditions

Parameter Symbol Min Typ Max Units
3.3 (3GPP Compliant)
VBATT 2.8 V (Operational) 38 55 v
2.95 (3GPP Compliant)
FEM_VDD 2.4V (Operational) 31 v
Supply voltage 2.95 (3GPP Compliant)
FEM_vCCl 2.4 V (Operational) 3.1 v
2.95 (3GPP Compliant)
FEM_VCC2 2.4V (Operational) 31 v
SIMO_VCC 1.62 1.8 \%
Case operating temperature range | Trange -40 +25 +85 °C

Skyworks Solutions Inc. ¢ Phone [949] 231-3000 e sales@skyworksinc.com ¢ www.skyworksinc.com
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11

Table 4: SKY66431-11 Power Consumption Electrical Specifications

SKY66431-11

(VBATT = 3.8V, FEM_VDD = FEM_VCC1 = FEM_VCC2 = 3.1V, TCASE = +25°C, QPSK/5 MHz BW / 6RB (MPR = 0), Unless Otherwise Specified)
Power Consumption Test Condition ‘ Min ‘ Typ ‘ Max Units
TX Peak Current!

Itotal_13dBm B13 uplink, CW, POUT = +13 dBm 220 mA
Itotal _18dBm B13 uplink, CW, POUT = +18 dBm 280 mA
Itotal_20dBm B13 uplink, CW, POUT = +20 dBm 320 mA
Itotal_23dBm gg 32::2::: (riwvc\:’dﬁgggdjgvzei:girlver 1 ms, max throughput jgg :2
Idle Mode Current®

|_IDLE_1.28s | | | 3.2 | | mA
eDRX Mode Current? 3

|_eDRX_81.92s | | | 55 | | uA
PSM Sleep Current®

I_LEAK |System current before wake-up from PSM or eDRX | | 1 | | UuA
IListed as measured peak current consumption in LTE TX/RX configurations CW mode. It represents the maximum RMS current. Actual power con-
sumption depends on LTE band of operation and duty cycle. Table 4 listed for LTE band 13 only

Zpaging Time Window (PTW) set at 1.28 s (one PO in the PTW)

3Current is firmware version dependent and for guidance only
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Table 5: SKY66431-11 Low-Band TX Electrical Specifications1

SKY66431-11

(VBATT = 3.8 V, FEM_VDD = FEM_VCC1 = FEM_VCC2 = 3.1 V, TCASE = +25 °C, LTE Low-Band, f = 782 MHz, QPSK/5 MHz BW/6RB,
Unless Otherwise Specified)

Parameter Symbol Conditions Min Typ Max Units
Frequency f 698 915 MHz
Maximum output power POUT_MAX 23 dBm
Power variation Error_POUT_MAX_TRANGE POUT = POUT_MAX -2 +2 dB
Adjacent EUTRA EUTRA_ACLR1 POUT = POUT_MAX -35 -30
channel leak- . .
age ratio (power measured in adjacent 5 TCASE = TRANGE 35 30
(based on 5 MHz LTE channel) =
MHz LTE
channels) POUT = POUT_MAX -35 -30 dBc

UTRA_ACLR1
6 RB trans- | yTRAL (power measured in adjacent 3.84
mitted signal MHz UTRA channel) TCASE = TRANGE -35 -30
onRB 19
through 24
. Load = 50 ohms, TCASE = TRANGE
Modulation accuracy EVM_QPSK POUT = POUT_MAX 5 7 %
Second 2fo -40 -30
Second (B13) 2fo -40 -30
Harmonics Second (328) 2fo POUT = POUT_MAX -48 -40 dBm/MHz
Third 3fo Modulation = QPSK/5 MHz/1RB 40 38
Third (B28) 3fo -40 -35
Fourth and higher |4fo -65 -35
LB (B12 isei
LB (812) noise in fMEAS = 729 MHz! -60
LB (B12 isei
Noise duri 31; RX ngge " fMEAS = 734 MHz' -60
olse during PNOISE_Emissions_Bands dBm/MHz
B12TX LB (B12) noise in 1 75
GPs Band fMEAS = 1574.42 to 1576.42 MHz -
LB (B12 isei
LB (B12) noise in fMEAS = 1559.00 MHz to 1574.42 MHz! -75
LB (B13 isei
B o paoein fMEAS = 756 MHz2 -65
LB (B13 isei
LB (813) noise in fMEAS = 768 MHz2 -60
. . LB (B13) noise in
Noise during | public safety PNOISE_Emissions_Bands fMEAS = 775 MHZ® -60 dBm/MHz
B13 TX (NS_07) — —
LB (B1 isei
B {813) noise in fMEAS = 1574.42 to 1576.42 MHz* -75
LB (B13) noise in fMEAS = 1559.00 MHz to 1574.42 MHZz* -44
GNSS band fMEAS = 1576.42 MHz to 1610.00 MHz* 75
ANT port return loss RL_ANT POUT =0 dBm 5 dB
. No oscillations, all spurious5
Stability S < -36 dBm/100 kHz @ 30 MHz ~1 GHz 6:1 VSWR
<-30 dBm/MHz @ 1 GHz ~12.5 GHz
No permanent damage to module. Tested
with CW signal, VBAT = VBAT_MAX )
Ruggedness Ru POUT = POUT_MAX @ Load = 50 ohms 10:1 VSWR
TCASE = TRANGE
IMeasured with +23 dBm TX on 5 MHz LTE channel centered at 713.5 MHz, highest 6 RB
2Measured with +23 dBm TX on 5 MHz LTE channel centered at 779.5 MHz, lowest 6 RB
3Measured with +20 dBm TX on 10 MHz LTE channel centered at 782 MHz, 6RB, position 1
4Measured with +23 dBm TX on 5 MHz LTE channel centered at 784.5 MHz, highest 6RB
STested with CW signal. POUT = POUT_MAX at matched load
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Table 6: SKY66431-11 Mid-Band TX Electrical Specifications

SKY66431-11

(VBATT = 3.8V, FEM_VDD = FEM_VCC1 = FEM_VCC2 = 3.1 V, TCASE = +25 °C, LTE Mid-band, f = 1732 MHz, QPSK/5 MHz BW/6RB,
Unless Otherwise Specified)
Parameter Symbol Conditions Min Typ Max Units
Frequency f 1710 1980 MHz
Maximum output power POUT_MAX 23 dBm
Power variation Error_POUT_MAX_TRANGE POUT = POUT_MAX -2 2 dB
Adjacent channel leak- EUTRA_ACLR1 POUT = POUT_MAX -35 -30
age ratio (based on 5 EUTRA (power measured in adjacent dBc
MHz LTE channels) 5 MHz LTE channel) TCASE = TRANGE -35 -30
. . UTRA_ACLR1 POUT = POUT_MAX -35 -30
g:sé?gi?;gfdhsﬁnal UTRA1 (power measured in adjacent dBc
g 3.84 MHz UTRA channel) TCASE = TRANGE -35 -30
Load = 50 ohms, TCASE
Modulation accuracy EVM_QPSK = TRANGE 5 7 %
POUT = POUT_MAX
Second 2fo -40 -30
. - Modulation = QPSK/5
Harmonics Third 3fo MHz/1RB -40 -30 dBm/MHz
Fourth and higher 4fo -40 -30
Noise in B4 RX band fMEAS = 2110 MHz! -50
L fMEAS = 1574.42 to
Noise in GPS Band 1576.42 MHZ2 -70
Noise PNOISE_Emissions_Bands fMEAS = 1559.00 MHz dBm/MHz
to 1574.42 MHz?
Noise in GNSS band -70
fMEAS = 1576.42 MHz
to 1610.00 MHz?
ANT port return loss RL_ANT POUT =0 dBm 5 dB
No oscillations, all spu-
rious3
<-36 dBm/100 kHz @
30 MHz ~1 GHz
Stability S 6:1 VSWR
<-30dBm/MHz @ 1
GHz ~12.5 GHz
TCASE = TRANGE
No permanent damage
to module®
Ruggedness Ru POUT = POUT_MAX @ 10:1 VSWR
Load = 50 ohms
TCASE = TRANGE
IMeasured with +23 dBm TX on 5 MHz LTE channel centered at 1752.5 MHz, highest 6 RB
2Measured with +23 dBm TX on 5 MHz LTE channel centered at 1712.5 MHz, lowest 6 RB
3Tested with CW signal. POUT = POUT_MAX at matched load
“Tested with CW signal, VBAT = VBAT_MAX
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PRELIMINARY DATA SHEET SKY66431-11

Table 7: SKY66431-11 Low-Band and Mid-Band RX Electrical Specifications

(VBATT = 3.8V, FEM_VDD = FEM_VCC1 = FEM_VCC2 = 3.1V, TCASE = +25 °C, Unless Otherwise Specified)
Parameter Symbol Conditions Min Typ ‘ Max ‘ Unit

Low-Band

Operating frequency f 728 960 MHz
In/Out, 50 ohms,

ANT port return loss RL_ANT 728 t0 960 MHz 10 dB

Cat-M1 sensitivity Sensi_LB -106 dBm

Mid-Band

Operating frequency f 1805 2200 MHz
In/Out, 50 ohms,

ANT port return loss RL_ANT 1805 to 2200 Mz 10 dB

Cat-M1 Sensitivity Sensi_MB -105 dBm

Evaluation Board Description

The SKY66431-11 Evaluation Board, shown in Figure 5, is used to test the performance of the SKY66431-11 SiP. Contact Sky-
works or Sequans for the “NEKTAR SKY66431-11 SiP Evaluation Board User Manual.”

NEKTAR-EVK
HWPTO11D1

: SKY66431-11 <
ERERT X
- SKYWORKS"

Figure 5. SKY66431-11 Evaluation Board
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PRELIMINARY DATA SHEET SKY66431-11

Application Reference Schematic

Application reference schematic diagrams are provided below for easy implementation. Table 9 lists the Bill of Materials
(BOM) for the application reference schematic.
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Figure 6. SKY66431-11 Application Reference Schematic
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Figure 8. SKY66431-11 Application Reference Schematic 3
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205930-006-4

U
SKY6B31-11

ol mern

Figure 9. Application Reference Schematic 4
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PRELIMINARY DATA SHEET

Table 8: SKY66431-11 Application Schematic Bill of Materials (BOM)

SKY66431-11

Qty Reference

Value

Manufacturer

Part Number

Package

Description

ANT1

FRO1-54-210

Fractus Antennas

RUN mXTEND (FRO1-S4-
210)

SMD-30.0x3.0x 1.0
mm

698 to 960 and 1710 to 2690

31

C1, C2, C8, C9, C10,
C11, C12, C13, C14,
C15, C16, C17, C18,
19, C21, C23, C24,
€25, C30, C31, C32,
€33, €35, C36, C43,
45, C46, C81, C83,
€88, C113

100 nF

Murata

GRMO033B31C104ME84

0201

Multilayer ceramic

C3,C4,C5,C6,C7

10 uF

Murata

GRM188R60J106ME47D

0603

General purpose ceramic

€20, C22, C26

4u7

Panasonic

ECJ-OEB0J475M

0402

Cc27

39 pF

Murata

GRM0332C2A390JA01

0201

Multilayer ceramic

C28

33 pF

Murata

GRMO0332C1H330JA01

0201

Multilayer ceramic

C29

1nF

Murata

GRMO33R71H102KA12

0201

Ceramic X7R, 10%, 50 V

R R R P w

Cc37

0p8

Murata

GJM1555C1HR80WB01

0402

Ceramic COG

16

L6, L9, L12, L13, R16,
R17, C38, R45, R46,
C47, R50, R112,
R124, R125, R126,
R143

ORO

Panasonic

ERJ2GEOROO

0402

Thick film chip resistor

C39

2p7

Murata

GJM1555C1H2R7BB01D

0402

Ceramic COG

L15, C40

3p2

Murata

GJM1555C1H3R2BB01D

0402

Ceramic COG

C44, C85

NF

Eaton

PB-5ROH104-R

11.3x13.0x 6.0 mm

AL EL, radial low ESR

15

L10, L11, C48, C49,
R117, R127, R128,
R129, R130, R133,
R142, R146, R147,
R151, R152

0402

C52

56 pF

Murata

GRMO0335C1E560JD01

0201

Multilayer ceramic

44

R3, R4, R6, R29, R30,
R36, R37, R38, C53,
RS57, R62, R64, R65,
R66, R68, C91, C92,
€93, €94, C95, C96,
R99, €99, C100,
R101, C105, C106,
€107, R109, R110,
€112, R118, R134,
R135, R137, R144,
R145, R148, R149,
R150, R153, R154,
R155, R157

NF

0201

Cc67

3p9F

Murata

GRM1555C1E3R9CA01D

0402

C71,C72,C73

TBD

0603

C74, C75, C76, C77,
€78, C79

TBD

0402

80, C86, C87, C90,
€97, C101, C104,
€108, €109, C110,
C111

0603

82

22 uF

Murata

GRM187R61A226ME15D

0603

C102

NF

0201

Multilayer ceramic

Cl14

NF

AVX

1206YC105KAT4A

1206

CAP, 1.0 uF, 1206, X7R, 16 V,

C115

NF

Chemi-Con

HHXC160ARA220AE61G

5.3x5.8

Cap, hybrid poly AL EL, 22
uF, £20%, 16 V, 125 C

19
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PRELIMINARY DATA SHEET SKY66431-11

Table 8: SKY66431-11 Application Schematic Bill of Materials (BOM) (Continued)

Qty Reference Value Manufacturer Part Number Package Description
1 D1 GRN POWER [MARL 103-314-04 PTH R/A 3mm/T1
1 D2 ACTIVITY YLW | MARL 103-311-04 PTH R/A 3mm/T1
1 D3 5V6 AVX VC120605D150DP 1206 Transguard
1 |pa f:r‘]jtm’ercur' Kingbright KP-1608EC 0603 SMD 1.1 mm high
1 D5 ESD8472 On-Semi ESD8472MUT5G 0201 ESD protection
SAFFB1G58KB SMD 1.105 mm x SAW GPS+COMPASS+GLON-
1 F1 OFOA Murata SAFFB1G58KBOFOA 0.90 mm ASS
1 |R2 DLMONSMS00 | \1,rata DLMONSM900HY2 SMD 1105 mm x| gy
HY2 0.90 mm
1 |1 MM8430-2610 | Murata MM8430-2610B SMD straight Coax switched
USB- 5WAY SOCKET USB TYPE
1 J2 473460001 Molex 473460001 SMD MICRO-B
1 (13 NF 3m N2520-6002 PTH 10x2 0.1"-pitch | 291VAY HEADER IDCVERTL-
2WAY- . . 2WAY FEMALE TERM' BLOCK
1 |4 1803277 Phoenix Contact 1803277 PTH 3.81 mm-pitch HORIZONTAL
1 J5 U.LF Hirose U.FL-R-SMT(01) SMD straight CO-AX SOCKET
MICRO SIM(3FF) 6 WAY +
1 J6 C792 Mup MUP-C792 MICROSIM DETECT
1 |17 Y.FL-R- Hirose U.FL-R-SMT(01) SMD straight CO-AX SOCKET
SMT(01) :
1 |8 HEADER 8x2 | Sullins Connector | pap congpFAN-RC 0.100 "Header
Solutions
1 L1 8n7 Murata LQW15AN8N7G8ZD 0402 WIREWOUND
1 L2 15N Murata LQW15AN15NG8zD 0402 WIREWOUND
2 L3, L4 30R @ 100M |Wurth 74279274 0402 FERRITE BEAD
1 LS 8n4 Murata LQW18AN8N4G8ZD 0603 WIREWOUND
2 L7, R56 12 nF Murata LQW15AN12NGO0 0402 WIREWOUND
1 L8 10 nF Murata LQW15AN10NGO0 0402 WIREWOUND
1 L14 2n9 Murata LQW15AN2N9G8ZD 0402 WIREWOUND
1 L16 39 nH Murata LQPO3TN39NJ02 0201 FILM, 5% tolerance, 120mA
1 L17 6n2H Murata LQW15AN6N2C0O0D 0402 Wire-wound HiQ inductor
. Metal Wire-wound Chip
1 L18 2.2 uH Taiyo Yuden MEKK2016H2R2M 0806 Power Inductors
1 |PCB1 Z1495-A Skyworks Z21495-A Bare PCB
1 |p3 HEADER 20X2 |SAMTEC TSW-120-14-F-D PTH 20 x 2 0.1"-pitch | (o 1VAY HEADER DIL VERTI-
1 P6 HEADER 18X2 |SAMTEC TSW-118-14-F-D PTH 15 x 2 0.1"-pitch gi\I{VAY HEADER DIL VERTI-
R1, R7, R10, R20,
11 |R21,R22,R41,R42, |10k Panasonic ERJ1GEJ103 0201 Thick film chip resistor
R43, R44, R48
R2, R5, R13, R14,
R25, R26, R27, R28,
18 |R31,R32,R33,R34, |100k Panasonic ERJ1IGEJ104 0201 Thick film chip resistor
R39, R52, R53, R74,
R108, R115
1 R8 100R Panasonic ERJ1GEJ101 0201 Thick film chip resistor
R9, R18, R54, R58,
R63, R70, R98, R100,
15 |R104, R111, R113, ORO Panasonic ERJ1GEOROO 0201 Thick film chip resistor
R114, R120, R121,
R138
R11, R19 330R Panasonic ERJ1GEJ331 0201 Thick film chip resistor
4 |R12,R35,R40,R71 |[4K7 Panasonic ERJ1GEJ472 0201 Thick film chip resistor
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SKY66431-11

Table 8: SKY66431-11 Application Schematic Bill of Materials (BOM) (Continued)

Qty Reference Value Manufacturer Part Number Package Description
1 R15 5n1 Murata LQW15AN5N1C00 0402 Wirewound
1 R23 12K Panasonic ERJ1GEJ123 0201 Thick film chip resistor
1 R24 1KO0 Panasonic ERJ1GEJ102 0201 Thick film chip resistor
1 R47 2K2 Panasonic ERJ1GEJ222 0201 Thick film chip resistor
1 R49 220R Panasonic ERJ1GEJ221 0201 Thick film chip resistor
1 R55 1iM0 Panasonic ERJ1GEJ105 0201 Thick film chip resistor
1 |R60 Op4 Murata GJM1555C1HR40WB01 0402 Ceramic COG
1 |R61 ORO Panasonic ERJ3GEYOR0O 0603
1 R67 NF Panasonic 0201
3 |R116, R131, R132 ORO Panasonic ERJ2GEOROO 0402
2 |R119,R136 ORO Panasonic ERJ1GEOROO 0201
2 R122,R123 NF 0201 Thick film chip resistor
1 R158 NF 0402 Thick film chip resistor
SB1, SB2, SBS, SB7,
9 |[SB10, SB11, SB14, CLOSED NONE 1.00 mm dia. Solder bridge
SB26, SB40
SB3, SB4, SB6, SBS,
8 |SB9, SB12, SB13, OPEN NONE 1.00 mm dia. Solder bridge
SB15
UART1-
1 SB16 REMOTE RST |NONE 1.00 mm dia. Solder bridge
(OPEN)
UART3-
1 |SB17 REMOTE RST |NONE 1.00 mm dia. Solder bridge
(OPEN)
1 ST1 FFH NONE 1mm Probe point
1 ST2 101 NONE 1mm Probe point
1 ST3 VBAT_CORE NONE 1mm Probe point
1 |ST4 E)(Iglli__BRIDGE NONE 1mm Probe point
1 STS5 NF NONE 1mm Probe point
1 |s1 TPA11CGRAO |Alco Switch TPA11CGRAO PTH side actuator Pushbutton momentary
1 |[Ss2 BB16AH-FA NKK Switches BB16AH-FA PTH side actuator Pushbutton on-on
1 |S3 97C04 Grayhill 97CO4SRT 8 PIN SMD 4 pole no slide
1 |s4 MCDTS6-2N Multicomp MCDTS6-2N PTH top actuator Pushbutton momentary
1 |s5 120178 s 120178 PTH top actuator ﬂ‘ge SP3T on-none-on 100
2 |TP3,TP4 TP_500 NONE 1mm Probe point
1 Tl DTC043z2 Rohm DTC043ZM SOT723 Digital NPN
1 |u1 SKY66431-11 | Skyworks SKY66431-11 gf:;;c'ia"g:"‘ mm ggcmf“’e loT System-in-
1 U2 TPS2065 Texas TPS2065DGN MSOP8 USB switch
1 U3 LP38692-3.3 Nat semi LP38692SD-3.3 LLP-6 Voltage reg LDO 3.3V
1 U4 TPS73618 Texas TPS73618DBVTG4 SOT23-5 Voltage reg LDO 1.8 V
1 uUs FT4232HL FTDI FT4232HL-R LQFP64 Quad HS USB to serial UART
1 ue USBULC6-2M6 |ST Microelectroics USBULC6-2M6 uQFN-6 ESD protection
3 |u7,u9,U12 74CB3Q3257 |Texas SN74CB3Q3257PWR TSSOP16 4bit 1 of 2 MUX/DEMUX
3 |uUs,U10,U13 TXS0104E Texas TXSO104EPWR TSSOP-14 4-bit bi-dir level translator
1 |u1l1 NF SIM5mm x 6 mm Embedded SIM
1 (v SKY65605-11 | Skyworks SKY65605-21 DFN700X1100 ﬂsp/“eff:r/ GNSS Low-Noise
1 |U1l6 M93C56 ST Microelectroincs |M93C56 S08 EEPROM 2K serial
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Table 8: SKY66431-11 Application Schematic Bill of Materials (BOM) (Continued)

SKY66431-11

Qty Reference Value Manufacturer Part Number Package Description
5 3111(75' U25,U26,U42, | 1psrr9158 | Texas TPS22915B DSBGA Uni-dir switch 2 a
2 |uis u22 3414 Iskyworks SKY13414-485LF 14-pin QFN e ]
3 |U19,U21, U4 741VC1G04  |Texas SN74LVC1G04YZV DSBGA
1 |uas ‘;Y,\ZASQHSJW' Winbond Electronics | W25Q128JWPIM WSON-8 NOR flash spiFlash, 128 M-
1 |ua9 NF Nisshinbo Micro R1172N311D-TR-FE
Devices Inc.
R1172D311D- |Nisshinbo Micro
1 |uso TRFE Dovices Inc. R1172D311D-TR-FE
1 |us1 NF Tl INA293B
1 |us2 NF ON Semi NCP187AMTWADITAG
1 |Us3 NF Tl TLV75901PDRV
1 |v1 12 MHz Citizen HCM49 12.000MABJT HC-49/U-S
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Package Dimensions

SKY66431-11

The typical part marking for the SKY66431-11 is shown below. The PCB layout footprint for the SKY66431-11 is shown in Fig-
ure 11. Package dimensions are shown in Figure 9, and tape and reel dimensions are provided in Figure 10.
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Figure 10. SKY66431-11 Typical Part Marking
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Figure 11. SKY66431-11 PCB Layout Footprint
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NOTES: UNLESS OTHERWISE SPECIFIED.

1. DIMENSIONING AND TOLERANCING IN ACCORDANCE WITH ASME Y14.5M—1994.
2. DIMENSIONS ARE IN MILLIMETERS

&PRIMARY DATUM A AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE SOLDER BALLS.
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Figure 12. SKY66431-11 Package Dimensions
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Package and Handling Information

Since the device package is sensitive to moisture absorption, it is baked and vacuum packed before shipping. Instructions on
the shipping container label regarding exposure to moisture 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 SKY66431-11 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 Note, Solder Reflow Information, document number 200164.

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

Figure 13. SKY66431-11 Tape and Reel Dimensions (TBD)
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