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1 Preface

1.1 Brief Introduction

The M10 high precision positioning module is based on Bynav new generation 22nm process high-
performance automotive grade GNSS SoC Alice, with a built-in high precision measurement
engine, navigation engine and functional safety processor. It supports 65dBc narrowband anti-
jamming, high-performance RTK solution and can effectively cope with harsh environments such
as satellite signal interference, occlusion and multipath, providing continuous, real-time and
reliable high-precision positioning results. It can be widely used in intelligent driving, disaster

monitoring, performance drones, handheld terminals, intelligent lawn mowers and other fields.
Support the reception and RTK solution of multi-frequency GNSS signals across multi systems

It supports BDS/GPS/GLONASS/Galileo/QZSS system and multi-frequency high-precision RTK
solution, using Bynav REAL (Ransac Enhanced Advanced Location) GNSS positioning engine with
built-in integrity monitoring, improving fault tolerance and fixed-success rate under multipath
and interference conditions in urban environments, resulting in more robust positioning solution

results.
High performance anti-jamming* GNSS measurement and positioning engine

In response to the requirements of expected functional security and network security, SAIF (Smart
Advanced Interference Defense) high-performance composite interference suppression
technology is built-in, with excellent performance (interference to signal ratio of 65dBc). It
supports various interference types such as frequency sweep, single frequency, multi tone,
narrowband and pulse for anti-jamming processing. For common interference signals such as in
vehicle anti-tracking equipment, radar and airport signal towers, it performs high quantization
bit signal preprocessing and interference suppression, greatly improving the availability and

completeness of high-precision positioning in vehicle scenarios.
Extra-compact standard packaging

Standard size (12 * 16mm) and interface for easy integration. It is suitable for products in size or
power sensitive such as GIS handheld terminals, performance drones and intelligent lawn

mowers.

Technical features are as follows.
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1.2 Technical Parameter

22nm process GNSS SoC Alice

High performance anti-jamming*

Support full-system and full-frequency reception

Extra-compact, standard packaging, strong compatibility
AP partition design, stable and reliable OTA upgrade

Support system self inspection and fault diagnosis*

Table 1-1 Technical Parameters

1 Preface

Parameter Specification
BDS-2: B1l, B2l, B3I
BDS-3: B1l, B1C*, B2a, B2b*, B3l
GPS: L1 C/A, L1C* L2, L5

GNSS Bands GLONASS: G1, G2

Galielo: E1, E5a, E5b, E6*

QZSS: L1 C/A, L1C, L2, L5, L6 (CLAS*)
NavIC: L5

SBAS*: L1 C/A

Number of Channels

1500

Re-acquisition Time

<1s

Observation Accuracy

Carrier Phase £ Tmm (RMS)

Pseudorange < 0.1m (RMS)

Observation Data Output Rate

10Hz

RTK Result Output Frequency

10Hz

Single Point Positioning Accuracy’

Horizontal: 1.5m (RMS)
Vertical: 2.5m (RMS)

RTK Accuracy’

Horizontal: 1.0cm+1ppm (RMS)
Vertical: 1.5cm+1ppm (RMS)

Timing Accuracy

<20ns (RMS)

Velocity Accuracy

0.03m/s (RMS)

Initialization Time

Cold Start?: 30s
Hot Start3: 5s

RTK Initialization Time

5s (Typical)

RTK Solution Delay

50ms (Typical)
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Anti single frequency, multi tone, narrowband, sweep
Anti Jamming* frequency, pulse interference

Signal to interference ratio: 65 dBc

Power Consumption 450mw

Size 16x12x1.80 mm (Typical)

Note 1: Typical values. Performance is affected by GNSS system, satellite geometric distribution, baseline length,
multipath effects and interference;

Note 2: Typical values. No almanac or ephemeris, no approximate location or time;
Note 3: Typical values. Save almanac and recent ephemeris with known approximate location and time;

*: Expansion item, corresponding firmware needs to be upgraded.

1.3 Supported Protocols

Protocol Type
RTCM 3.3 Input, Binary

NMEA 4.11. 4.10, 4.0, 2.3 and 2.1 Input/Output, ASCII
BYNAV' Input/Output, ASCII, Binary

Note1l: See Interface Protocol on Bynav Website for details.
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2 Block Diagram

The block diagram for M10 is shown as below.

M 'I 0 UART1

Alice " ”
ANT1 UART2
- -
UART3
Measur 4 ’
ement 12C
Engine “ "
PPS
-
2 < EVENT IN
GEFS : GQE - - RTK_STAT
Engine /LNA_ON
|
RSV
RSV
Interface
BIF
BIF

Figure 2-1 Block Diagram
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3 Pin Definition

3.1 Pin Assignment

The pin assignment for M10 is shown as below.

3 Pin Definition

24 23 22 21 20 19 18 17 16 15 14 13
:.

GNDD|| | vee Ne | |RiD1 | |TED1 SCL SDA BIF | | TXD3 | |R¥D3 gi' GNDD
g

GNDD GNDD GNDD GNDD GNDD GNDD GNDD

69 70 71 72 3 74 75

GNDD GNDD GNDD GNDD GNDD GNDD GNDD

58 59 60 61 62 63 64

GNDD GNDD GNDD GNDD GNDD GNDD GNDD

47 48 49 50 51 62 53

GNDD GNDD GNDD GNDD GNDD GNDD GNDD

36 37 38 39 40 41 42

@ GNDD GNDD GNDD GNDD GNDD GNDD GNDA GNDA [GNDA|

. 26 27 28 29 30 31

RSV RSY PPS | EVENT BIF | | TXD2| |RXD2 ET_B| |voC_RF ANT_IN

1T 2 3 4 5 6 7 8 9 10 11 12

The green dividing line is recommended
for GND segmentation design

Note: & and are grounding pads, is digital GND, [ is analog GND.

3.2 Pin Definition

Figure 3-1 Pin Assignment

The pin definition for M10 is shown as below.
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3 Pin Definition

Table 3-1 Pin Definition

NO. Symbol 1/0 Description
Reserved, it must be floated and cannot be
1 id ) grounded/powered/connected to external IO devices;
Reserved, it must be floated and cannot be
2 RSV ) grounded/powered/connected to external 10 devices;
3 PPS 0] Pulse per second;
4 EVENT I Event triggered;
Reserved, it must be floated and cannot be
° BIF Y grounded/powered/connected to external |10 devices;
6 TXD2 0 UART2 output;
7 RXD2 I UART1 input;
g RESET N System reset, effective at low levels, effective time at low levels =
Tms;
9 VCC_RF 0] External LNA power supply;
10 GNDA - Analog GND;
11 ANT_IN GNSS antenna signal input;
12 GNDA - Analog GND;
13 GNDD - Digital GND;
RTK_STAT: Output high, RTK Fix; Output Low, RTK No Fix;
RTK_STAT/L LNA_EN: Output high, enable external LNA; Output low, disable
14 NA EN 0 external LNA;
- Note: The function of the RTK_STAT/LNA_EN pin is configured
through the protocol, with RTK_STAT as the default;
15 RXD3 | UART3 input;
16 TXD3 (0] UART3 output;
Reserved, it must be floated and cannot be
v U ) grounded/powered/connected to external 10 devices;
18 SDA 1/0 I2C data;
19 SCL 1/0 12C clock;
20 TXD1 0] UARTT1 output;
21 RXD1 I UART1 input;
22 NC - Floated, No connection inside;
23 VCC Power supply;
24 GNDD - Digital GND;
32-34 GNDA - Analog GND;
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3 Pin Definition

43-46
54-57
65-68
76-79

25-31
36-42
47-53
58-64
69-75

GNDD

Digital GND;

Note 1: In the schematic design of the module, both GNDA and GND are directly connected to GND and the size of the

GNDA connection area can be controlled;

Note 2: The control signal and communication signal levels are both 3.3V LVTTL and the output driving current is =

10mA;

Note 3: The direction is defined for the module;
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4 Electrical Specification

4.1 Absolute Maximum Ratings

Table 4-1 Absolute Maximum Ratings

Parameter Symbol Condition Min Max Units

Module main power

supply voltage -0.3 3.6 \"
ppty g vee

Main power supply 120 ps/V
ramp up voltage

Input voltage of chip vi VCC < 3.1V -0.3 VCC+0.5 \
n
pins vCC > 3.1V -0.3 3.6 v

VCC_RF output

ICC_RF 100 mA
current

) source impedance =50
RF-IN input power PRFIN ) 10 dBm
Q, continuous wave

Human-Body Model ESD_HBM +2 kv

Charged-Device

ESD_CDM +500 %
Model

4.2 Suggested Operating Conditions

Table 4-2 Suggested Operating Conditions

Parameter Symbol Condition Min Typical Max Units

The actual working
range must be
Main power within the
VCC_3V3 . 3.0 3.3 3.6 \
supply voltage1* maximum and

minimum voltage

range.
VCC_RF output
VCC_RF VCC-0.1 v
voltage
VCC_RF output
ICC_RF 50 mA
current
Peak current input IPeak - - 300 mA
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External RF gain GRFIN 17 30 50 dB
RF chain noise
; NF 2 3 4 dB
figure
Junction i
Tj -40 125 °C
temperature
Storage
Tstorage -40 105 °C
temperature
Operating )
Toperation -40 25 85 °C
temperature

Note 1 *: This range already includes power ripple, considering the situation, the VCC supply voltage range must also

be between 3.0V and 3.3V;
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5 Communication Interfaces

5 Communication Interfaces

5.1 UART

The UART interface supports baud rate configuration but does not support hardware flow control.

Table 5-1 UART Parameter

Symbol Parameter Min Max Units
Ru Baud rate 9600 921600 bit/s
ATX Tx baud rate accuracy -1% +1% -
ARX Rx baud rate tolerance -2.5% +2.5% -

5.2 Default Interfaces Settings

The settings for external communication interfaces are shown in the table below.

Table 5-2 5.2 Default Interfaces Settings

Interfaces

Settings

UART1 output
UART2 output
UART3 output

It supports maximum baud rate of 921600, 8 bits, no parity bit, 1 stop bit.

It can configure output NMEA messages, support BYNAV protocol and support RTCM
protocol.

UART1 input
UART2 input
UART3 input

It supports maximum baud rate of 921600, 8 bits, no parity bit, 1 stop bit.
It supports BYNAV protocol.
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6 Application Guide

6.1 Antenna Input

The M10 module provides one antenna interface and currently only supports active antennas for

receiving GNSS satellite signals, achieving satellite timing and positioning functions.

The input of RF signals must meet a 50Q impedance and a Coplanar Waveguide planar
transmission line structure on the PCB wiring, as shown below. To ensure coherence with the

ground, it is recommended to use through holes every few millimeters.

RF Signal
| ( I » GNDPlane

\ |—————p» Dielectric Plane
\ ——® GND Plane

\ GND Via

Figure 6-1 Coplanar Waveguide Planar Transmission Line Structure
6.1.1 RF Circuit Design

The RFIN interface of the M10 module requires an impedance characteristic of 50 Q, the internal

structure of GNSS RF in the module is shown in the following figure.

\%

ANT _BIAS

RFIN m —l—
C1 T

I I Power Filter Alice
c2

Splitter

Figure 6-2 Internal RF design

The routing between the M10 module RF input interface and the RF coaxial connector also needs

to be controlled within the impedance range. To ensure RF performance, a conservative design is
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to add a matching network in the RF chain, which is generally divided into L-type, T-type and 1t

type and 1t type networks are recommended.

Y

RF IN
ANT_BIAS

M I
C1 J—T
= M10
Module

Z2 Z3

—>|<
ESD

Figure 6-3 mt type matching networks
Notes for Schematic Design

® The components in the above RF matching circuit are capacitors and inductors and the LC
components are as close as possible to the antenna port; by default, Z1 is OR resistors and no
components are mounted on Z2 and Z3;

® |[f static electricity is introduced on the antenna, itis recommended to increase static electricity
protection. TVS tubes with ultra-low junction capacitance (Cj) can be used and TVS tubes with
junction capacitance < 0.5 pF are recommended. At the same time, it is necessary to ensure that
the reverse breakdown voltage of TVS tubes is greater than 10 V and TVS tubes with reverse
breakdown voltage of 15 V or above are recommended,;

® There is an external output power supply inside the module. If external power is used, the

external power supply needs to be connected to the RF wiring through 27~100nH.
Notes for PCB Design

® The RF line should be wrapped with grounding copper around it and more GND through-holes
should be drilled on the grounding copper to ensure that the grounding impedance is as small as
possible; Too few GND vias can cause an increase in the entire loop area of the RF signal reference
ground, so it is necessary to drill enough GND vias around the RF line;

® The PCB wiring between the M10 module and the RF line requires 50Q impedance control and

the length should be as short as possible;
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® The reserved 1 type matching circuit should be placed close to the RF input during PCB layout
for easy debugging;

® RF wiring should not have right angles, which can cause impedance discontinuity, signal
reflection and reduce antenna reception efficiency; When turning, follow a curved line as shown

in the following figure;

Figure 6-4 RF Signal Arc-shaped Routing

® RF wiring should not have forks; Improper positioning of the reserved matching circuit on the
RF routing may result in branching of the RF routing, The bifurcation on the RF signal line can lead
to impedance discontinuity;

® Do not use other signal lines in the projection area on the back of the RF wiring. A complete
GND must be laid as a reference layer for RF wiring; The back routing of RF will first divide the
reference layer, causing impedance discontinuity and signal reflection. If the back routing is a
high-speed digital signal line, the noise of the digital signal will be coupled to the RF signal;

® The relevant parameters of RF wiring impedance include: PCB dielectric constant, PCB
thickness, The width of RF wiring, The width of GND from RF routing to the same layer and the
stacking structure of PCB;

® |f an SMA head RF socket is used, a larger RF pad may lead to larger parasitic capacitance. To
reduce the possibility of antenna performance degradation caused by this, it is recommended to

excavate the first and second layers below the module RF pad, as shown in the following figure.
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Figure 6-5 PCB Design for RF

® The layout of module RF signals and RF related components should be kept away from strong
interference sources such as digital circuits, switching power supplies, power transformers, power

inductors, or clocks.

6.1.2 RF Power Supply

The M10 module itself provides VCC_RF for powering external active antenna, with maximum

support 3.3V@100mA, max output.

Y

RFIN

Il RF_IN

L1 M10
Module
lll—" AA"AY VCC_RF
c2

Figure 6-6 Reference Design for Active Antenna

]
—pie
ESD
M~
M~

C1 capacitor is used to isolate the DC signal by power supply; L1 inductor and C2 capacitor,

forming a low-pass filter to eliminate the risk of RF signal leakage to VCC-RF; When the active
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antenna is short circuited to GND, R recommends using self recovery fuses to protect the module.

The module can provide power supply to external antennas internally (ANT-BIAS), but due to the
limitation of the module size, the VCC RF power supply is not designed with protection circuits such
as anti reverse connection, anti overcurrent, anti lightning and anti surge. Therefore, it is strongly
recommended that users power the antenna from external circuits of module. At this time,
multiple protection circuits (PTC, varistors, etc.) can be added to the RF power supply circuit TVS,

etc., to improve the ability to prevent lightning strikes and surges.
6.1.3 Recommended Active Antenna Specifications

The recommended antenna specifications for the M10 module are shown in the table below.

Table 6-1 Recommended Active Antenna Specifications

Frequency Range 1164~1249MHz & 1559~1609 MHz
Polarization Right-handed circular polarization (RHCP)
Standing-wave Ratio <1.5

Gain 28~40dB

Noise Factor <1.5dB

Shaft Ratio <2dB

Phase Center Bias <2mm

6.2 Power Supply Design

The design and layout of power circuits are very important in the entire product design and the

rationality of power design affects the performance of the entire product.

The M10 module is powered by the main power supply VCC_3V3.
6.2.1 VCC_3V3

VCC is the main power input of the module, with a power input range of 3.0V~3.6V, a
recommended value of 3.3V and ripple less than 50mVpp. Itis used for power supply of baseband
and RF devices inside the module. The performance of the power supply, such as load capacity,
ripple, noise and power suppression ratio, will directly affect the performance and stability of the

module. The recommended power supply design is shown in the following figure.
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LDO M10

VCC_3V3

47uF 47uF 100N

Module

Figure 6-7 Recommended Design for Power Supply

To ensure the optimal performance of the module, it is necessary to use a low noise 3.3V LDO
power supply specifically designed for RF. It is recommended to choose a low noise linear
regulator with an output noise voltage of < 50 y VRMS, a power suppression ratio of 2-60dB@1kHz

and an output current of = 600mA.

® Recommend low ESR SMT multilayer ceramic capacitors, with a withstand voltage value
greater than 1.5 times the main power supply voltage;

® DisanESD protection device. If ESD protection is required, the position of D should be as close
as possible to the power interface of the module;

® Place magnetic beads and bypass capacitors near the module to filter out high-frequency
interference in the power supply;

® Pay attention to evaluating the power consumption and heat dissipation of LDO;

® Recommended LDOs include NCV8705/TPS7A8101/MIC29302, etc.

6.3 Minimal Design

The minimum system diagram of the module is shown below, where UART2 is connected to the

main device and UART3 serves as an optional interface for accessing RTCM data.
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Figure 6-8 Minimal Design

When designing, the following points need to be followed.

1. The main power supply VCC should use a 3.3V power supply.

™| (o2 . yy.} I::l oot I::I

6 Application Guide

2. Ensure that all GND signals (GNDA and GNDD) of the module are well grounded.

6.4 UART Interface

The M10 module can provide 3 UARTs and detailed configuration parameters can be found in

Chapter 5.1.
Table 6-2 UART
Pin Name 1/0 Level
UARTT_TX (0] 3V3_LVTTL
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UARTT_RX | 3V3_LVTTL
UART2_TX 0] 3V3_LVTTL
UART2_RX | 3V3_LVTTL
UART3_TX 0] 3V3_LVTTL
UART3_RX | 3V3_LVTTL

The information of the UART interface is as follows.

M10 HOST
Module AP/MCU
UART_RX |- UART_TX
UART _TX P UART_RX
GND GND

Figure 6-9 Recommended Design for UART Design
When designing the schematic, please pay attention to the following points.

® Pay attention to the correspondence between signal connections;

® If the level of the HOST device is inconsistent with the level of the M10 module, a level
conversion design needs to be carried out;

® The RX or TX naming of the M10 module and HOST device in the figure is based on the device

itself, with both the receiving and transmitting directions.
When designing the layout, please pay attention to the following points.

® Reduce crossing between signal lines and other routing lines. If crossing cannot be avoided,
please cross vertically with other routing lines to reduce coupling;
® Avoid areas that may introduce static electricity;

® |tisrecommended to surround the trace with ground planes if there is enough space.

6.5 Reset Interface

The module has a hardware reset pin, RESET_N, which is active low. The RESET_N pin is internally

connected to the module's main power supply VCC through a 4.7kQ pull-up resistor.

There is no need to add an external pull-up circuit to this pin, as it may conflict with the internal

pull-up resistor, potentially causing unnecessary current consumption or circuit malfunctions.
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It is recommended that the RESET pin be connected to HOST for control. When powering up the
module, a POR is required, with the reset low-level duration being > 50ms when the power is

applied.

After the module is powered on, a reset can be performed by pulling the RESET_N pin low for at

least 2ms and then pulling it high.

vCC J

f

RESET_N

Y

Figure 6-10 RESET_N Signal Logic
6.6 Communication Interfaces for External Use

The M10 module currently has three UARTs and one [2C communication interfaces and the

communication data types mainly include RTCM data and positioning results;

6.7 PCB Layout

Circuit design is certainly important, but device layout and wiring are equally important. Here are

a few key points in power supply design.

® The bypass capacitor needs to be placed close to the power pins of the module to filter out
high-frequency noise signals in the power supply.

® The main power circuit of the module and the PCB wiring width should ensure that a current
of 500 mA or more can be safely passed through and there should be no obvious circuit voltage
drop. The wiring width of the PCB should be at least 0.5mm to ensure that the ground plane of the
power supply is as complete as possible;

® GNSS RF circuits are noise sensitive circuits and should be kept away from devices or circuits

that are prone to noise or strong interference, such as audio circuits, RF circuits, DC-DC power
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supplies, etc.

6.8 Thermal management

There are temperature sensitive devices inside the M10 module, which need to ensure a constant
temperature; therefore, the module itself also needs to stay away from areas with high heat or
low temperatures during PCB layout. The TCXO inside the module is sensitive to temperature
changes. If the temperature suddenly changes, it will affect the tracking of satellite signals inside
the module. Therefore, the layout of the module should be at a certain distance from the heating

device, cooling fan or cooling hole.

6.9 Electromagnetic Interference Precautions

Any signal line with a length greater than 3mm can serve as an antenna and the RF signals in the
receiving environment will be transmitted to the GNSS receiving module as noise, thereby

affecting the GNSS positioning performance.

EMI must be considered in receiver design. Due to the low signal power received by the GNSS
antenna, the GNSS module is susceptible to interference from any type of RF source nearby, which

is mainly divided into out-of-band interference and in-band interference.

1. Out-of-band interference: Usually, the maximum power transmitted by any type of wireless
communication system (such as LTE, GSM, WCDMA, WIFI, BT, etc.) is much greater than the GNSS
signal strength. It enters the GNSS receiving module through the GNSS receiving antenna or
unshielded routing, affecting the GNSS positioning performance. Out of band interference can be
effectively improved by adding SAW filters to the RF front-end. In addition, when designing GNSS
receiving products, it is necessary to consider GNSS receiving antennas, GNSS modules and
wireless communication systems and their antennas that are far away from strong transmission

power.

In addition, strong interference signals may generate intermodulation signals, which fall within

the GNSS frequency band and interfere with the performance of the module.

2. In-band interference: A signal whose frequency is very close to the GNSS frequency. This type
of interference signal is usually caused by harmonics in signals such as displays, buses, clocks,

etc. There are the following optimization measures for in band interference.

® Maintain a good grounding concept in the design;
® Pay attention to the shielding of RF and signal lines;

® Layout optimization, keeping GNSS modules and antennas away from noise sources;
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® Add filters to interference sources: For example, add low-pass filters to the digital signal

output port and add bandpass filters to the RF signal output ports such as LTE, GSM, WCDMA, WIFI,
BT, etc.
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7 Manufacturing

7.1 Assembly and Welding

M10 module is a precision device with LGA package. To ensure proper SMD soldering and avoid
problems such as virtual soldering and short circuit, it is recommended to adopt reflow soldering
instead of the heat gun whose temperature is too high and uneven, the module function and

performance will be seriously damaged after using a heat gun to weld.

7.1.1 SMD Equipment Requirements

7.1.1.1 Placement Machine

Feeder: support Tape and Tray;
Image processing: optical alignment;

Nozzle diameter: select according to the size of the module body (16.00 mmx22.00mm, typical

value) to ensure the stability of the module mounting.
Note:

It is recommended that the diameter of the nozzle is not less than 40% of the length of the short
side, for example, if the module size is 16.0mmx22.0mm, it is recommended to choose a nozzle
with a diameter of more than 8mm (you can choose a suitable one from nozzles attached to

different equipment).
7.1.1.2 Welding Requirements

1. The M10 module is automotive grade, so reflow soldering equipment with ten temperature
zones and above is required;

2. The requirements for lead-free reflow soldering furnace temperature. The peak temperature
of the measurement point of the bottom pad should reach 238 °C, the maximum temperature with
reflow fixture is recommended between 240 °C ~ 246 °C, according to the degree of heat
absorption and size of the material of the carries in furnce, the time when temperature is higher
than 217 °C should be accordingly extended by 10s to prevent cold welding;

3. If the thickness of the carrier PCB for modules is less than 1.0mm, it is recommended to make

a reflow loader or furnace tray to prevent the PCB from deforming at high temperature and
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affecting the coplanarity of welding;

4. For the surface treatment of the carrier board’s pad, it is recommended to choose the same
gold immersion process as it is for the module’s pads, electroplating nickel/gold or electroless
nickel/gold plating process; It is not recommended to use the tin spray plate surface treatment
method;

5. Itis recommended to use no-clean solder paste, so the module after welding does not need
to be cleaned;

6. Recommendations for welding are as below.

Solder paste model and composition: OM338 SAC405/Nr.143714 (Cookson Electronics).
Alloy: Sn95.5/Ag4/Cu0.5 (95.5%Tin/4%Silver/0.5%Copper)
Solder paste melting point: 217 °c

Stencil thickness: 0.20mm.
7.1.2 Humidity Sensitivity Level

M10 modules are moisture-sensitive, according to IPC-JEDEC, MSL (Moisture Sensitivity Level) of
the M10 module is defined as 3. Before use, it is necessary to confirm whether the packaging is in
good condition, after opening the package, check the status of the humidity indicator card in the
vacuum bag. If 5% indicator circle is pink and 10% indicator circle is no longer blue on humidity

indicator card as shown in the figure below, the modules need to be baked before use.

HUMIDITY INDICATOR HUMIDITY INDICATOR

COMPLIES WITH IPC/JEDEC J-STD-033 COMPLIES WITH IPC/JEDEC J-STD-033
LEVEL LEVEL

2 PARTS 2PARTS

BAKE PARTS 0, BAKE PARTS o,
IF 60% IS O 60% IF 60% IS O 60%
NOT BLUE NOT BLUE

LEVEL LEVEL
2050 2A-5A

PARTS 10% PARTS 10%
BAKE PARTS BAKE PARTS

IF 10% IS IF 10% IS

NOT BLUE NOT BLUE

AND 5% 5% AND 5% 5%
IS PINK IS PINK

INITIAL USE: DO NOT PUT THIS INITIAL USE: DO NOT PUT THIS
CARD INTO ABAG IF 60% IS PINK. CARD INTO ABAG IF 60% IS PINK.
EF R R,

Figure 7-1 Three-point Humidity Indicator Card
7.1.3 Baking

It is strongly recommended to add the baking process before module welding and the baking

conditions are as follows.

® The module should be baked at 120+5 °C for 8~24 hours;
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® The baked modules have to be welded within 12 hours, otherwise it should be re-baked, see
the baking process described in IPC/JEDEC J-STD-033.

7.1.4 Preheating

The initial heating process will evaporate the residual water vapor on the module. Please note
that the preheating stage cannot replace the previous baking process. The temperature

requirements for the preheating stage are as follows.

® Temperature rise rate: up to 3°C/s. If the temperature rises too quickly during the preheating,
excessive device drift may occur;

® Time: 60~120 seconds. If the preheating is insufficient, larger solder balls are produced. By
contrast, excessive preheating will cause more tin dross and solder balls;

® Finishing temperature: 150°C~200°C. Too low temperature will often cause the paste not to

melt in areas with high heat capacity.
7.1.5 Storage

Recommended storage conditions: temperature 23°C+5°C and relative humidity of 35%~60%.

Storage period (under sealed vacuum packaging conditions): Under recommended storage

conditions, the storage period is 12 months.
7.1.6 Workshop Life and Temperature/Humidity Control

Products with moisture sensitivity class 3 have a workshop life of 168 hours (see note below). In
the workshop temperature of 23 °C = 5 °C and the relative humidity of 60%, the module needs to
be through reflow soldering or other high-temperature operation within 168 hours after
unpacking, otherwise, the module needs to be stored in an environment with a relative humidity

of less than 10% (for example, a moisture-proof cabinet) to keep the product dry.
Note:

1. Applicable only in workshop environments with low relative humidity that comply with
IPC/JEDEC )-STD-033 specifications; If you are unsure whether the temperature and humidity
environment in the workshop meets the conditions, or if the relative humidity is greater than 60%,
please complete the patch reflow within 24 hours after unpacking. Do not unpack a large amount
in advance;

2. To prevent and reduce the occurrence of poor welding such as blistering and delamination

caused by moisture, the strorage should be strictly under control and it is not recommended to
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expose it to air for a long time after unpacking the vacuum packaging;

3. Incase of air leakage in the sealed vacuum packaging, failure to comply with humidity control
requirements after being opened, loose materials, or exceeding the one-year validity period, pre
baking treatment is required before the module is put online or repaired. High temperature baking
at 120 °C+ 5 °C for 24 hours is required to prevent moisture absorption and moisture damage.

4. Before baking, the module needs to be taken out from the packaging and placed on the high-
temperature resistant appliance (plastic tray or packaging reel is forbidden to bake directly); re-
baked modules have to be welded within 12 hours after baking, otherwise they need to be stored
in a drying cabinet. ESD protection should be implemented when taking out or placing the module
and anti-static gloves is required;

5. After the baking is completed, when the bare module is put online, the placement machine
should bring a tray, the method is as follows: Method 1: Use a special tray with matching size;
Method 2: When there is no matching tray, you can cut multiple carrier tapes of the same length
out of the black electrostatic carrier tape used to wrap up the modules and put them neatly on the

pallet of the surface mounting machine as a simple tray.

7.1.7 Requirements for the Production of Stencils

In order to ensure sufficient solder and reliability of the M10 module in LGA package when welding,
the stencil needs to be locally thickened (Step-up) at the module position and the front (printing
surface) thickening method is adopted; The recommended stencil thickness in the module area is:
0.20mm. It can also be adjusted according to the measured thickness of the solder paste (<

0.20mm) and the actual conditions and empirical values of the SMT factory.
7.1.8 Automatic Placement

Use a suitable nozzle and make sure that the nozzle suck at the center of gravity of the module,
the placement speed is medium. The image recognition detection pass rate should be 100% to
avoid unstable moving. After the module is mounted to the PCB, each pin of the module is aligned

with the center of the solder paste.
7.1.9 Reflow Soldering

It is recommended to set the furnace temperature curve based on the test of real plate or furnace
plate. In the test of furnace plate, the furnace temperature plate needs to be connected to the
thermocouple temperature detection test point at the center pad and pin position at the bottom
of the module to ensure that the module pin reaches the required soldering temperature. The

recommended furnace temperature curve (lead-free SMT reflow soldering) is as follows.
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Temp. (°C)
Reflow Zone
Max slope: Cooling dawn [slope:
” 1~3°Cls 15~-3°Qis
235 L DT
I
200

150

100

A\

Soak Zone/ //ﬂ
A

Max slope: 1~3 °C/s

Figure 7-2 Recommended Furnace Temperature for M10 Module Assembly

Table 7-1 Temperature Requirement

Requirement

Recommended Value

Soak Zone
Maximum temperature ramp slope 1~3°C/s
Constant temperature time (time between A and
B:150°C~200°C) 70~1205
Reflow Zone
Maximum temperature ramp slope 1~3°C/s
Reflux time (D: period exceeding 217 °C) 40~70s
Maximum temperature 235°C~246°C
Cooling slope -1.5~-3°C/s

Number of reflows

Maximum number of reflows

Furnace temperature: the actual soldering temperature is affected by other external factors, such as the presence

of a furnace carrier, solder paste, the size and thickness of the substrate, the heat resistance requirements of the

components and the board design. Please confirm with our engineers in time if the recommended parameters

cannot be reached, otherwise the module may be damaged due to this reason;

Furnace carrier: for motherboards with thickness of less than 1.0mm, it is recommended to use furnace carrier or

plates with high Tg to prevent PCB deformation caused by warpage when heated, thereby affecting module

welding;

Cooling: The controlled cooling slope prevents negative welding effects (the solder joint becomes more brittle)
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and mechanical stress inside the product. Controlled cooling can help achieve a bright welding surface, fine
crystalline particles and low contact angle, avoiding warpage of the shield caused by rapid cooling;

4.  Visualinspection: after welding, use X-ray and optical magnifying glass to check the welding quality, please refer
to related standards in IPC-A-610F for details. Customers can choose the corresponding welding grade from 3
classes according to the application environments and scenarios of the product, it is recommended to use the 3rd
level standards for automotive application;

5. Itis not recommended to use leaded solder paste which is different from our module process for the following
reasons: compared to lead-free paste, the melting point of leaded solder paste is 34 °C lower. In addition, due to
the lower temperature in the reflow process parameters, the time is correspondingly less, which is easy to make
BGA in the module half-molten in the secondary reflow soldering and lead to incomplete soldering. If leaded
paste has to be used, please make sure that the reflow temperature exceeds 220°C for more than 45s and the

peak temperature reaches 240°C.
7.1.10 SMT Furnace Recommendation

Because the module contains BGA chips, SMD resistor, SMD capacitor and other SMD componets
and is also connected to PCB with solder which also melts at high temperature. If the furnace
temperature is too high, the solder inside the module will also completely melt, at this time, if the
module encounters large vibration, such as excessive vibration of the conveyor belt in the reflow
furnace or the bumper, the BGA components and other devices inside the module are easy to shift

or fake soldering. Therefore, please pay attention to:

® Please adopt active solder paste from brands such as Alpha.

® The module must be mounted using SMT machine, it is not recommended to place it by hand
or weld it by hand;

® |tis recommended to perform reflow soldering only once, which can improve the yield of the
product;

® Please strictly control the pressure and speed in SMT for modules;

® |tis necessary to use a reflow furnace with more than 8 temperature zones and strictly control
the furnace temperature curve;

® Keep the module still in the furnace. To ensure smooth furnace passing, the furnace with
tracks (chains) should be used if it is possible and don't use the barbed wire in furnace passing;
® When the furnace temperature curve is not suitable, for example, the furnace temperature is
too high and solder of carrier board melt well, but the module defect rate is high due to componets
drifts and short circuit after BGA melting again. Later on, the furnace temperature curve is
adjusted, so both the welding quality of the carrier board and the board-level reliability of the

module were improved.
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7.2 ESD Protection

M10 modules are electrostatic sensitive (ESD) and ESD protection should be implemented when
packaging, handling or assembling modules.
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8 Mechanical Specification
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Figure 8-1 Module Bottom Solder pad size (bottom view)
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9 Product Label

The current product label of the M10 module is shown as below.

bY/hals
MT0 i

Tmmoomom'j.r!::'
S/N300000000000¢ H-H HEH
O T

Figure 9-1 M10 Product Label
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10 Packaging

The M10 module is packaged in a vacuum-sealed aluminum foil anti-static bag using carrier tape
and reel, which is equipped with desiccant and moisture sensitive grade card. When using the

reflow soldering process to weld the module, please strictly abide by the IPC-7350 standard.

The M10 module carrier tapes are as follows.

" P2 PO
i-“ooooooooooooofoood ElA DIMENSIONS
W | 44,007333
wl [ G ) S | 404 5o
| = piE E [175%1
Z|» C F [20.20%313
£

9@
_ AAe0000C00000.
|
BO

P1|24.0:313
PO | 4.002313
P2|2.002313
DO [1.50%349

{f —o00@oo0o0o00jlooo0o000lo00g

P1 T 0355382
Reeling Direction A0 1740':3}3
B0 | 22507318
1.?Dtg.1 S ) K0 | 280 2318

| L 1.50+0.1 I

-0 | | 1

SECTION 2:1
AD

Figure 10-1 Carrier Tape Information

The M10 modules use the standard Type C Reel as follows.
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W,
— L M A V2 M
330 100 +/-1 L 5000 +0.30 44 94 /-03 #1353 -0.2+05)
r 1
g 1
| Unit: mm
el Qty per roll: 250 pcs
@ Direction of unreeling Length: 12.48 m

Figure 10-2 Reel Information
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Appendix A Document Revision Record

Version Revision Editor Release Date
V1.0 Initial version SB.Y 2024.04.25
V1.1 Updated pad size YL.L 2024.12.09
V1.2 Updated RESET interface description YL.L 2024.12.30

Updated the ramp voltage parameter in
chapter 4.1 Absolute Maximum Ratings
Updated the recommended power
supply design, power supply rejection
V1.3 ratio YL.L 2025.04.09
Modify the pull-down time for POR reset
on the RESET_N pin

Add the diagram of logic for the reset

pin in power-up timing
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Disclaimer

This manual provides information about the products of Hunan Bynav Technology Co., Ltd.
(hereinafter referred to as Bynav Technology). The manual does not transfer any rights or licenses
under the patents, copyrights, trademarks, ownership, etc. of the company or any third party in
any form, implied or implied. Except for the responsibilities stated in the sales terms and
agreements of the product, our company shall not assume any other responsibilities. At the same
time, Bynav Technology does not make any express or implied warranties regarding the sales and
use of its products, including but not limited to the suitability and marketability for specific
purposes of the products, or any liability for infringement of intellectual property rights such as
copyrights, copyrights and patents. Our company is exempt from liability for any problems arising
from not following the manual requirements for connection or operation. If necessary, Bynav

Technology may modify product specifications and descriptions without prior notice.

For certain design defects or inadequacies that may exist in our company's products, once
discovered, improvements will be made and product version iterations may occur, which may
result in differences between the product and the published specifications. If customers require,

we can provide the latest product specifications.

All rights reserved © Copyright 2013-2024, Hunan Bynav Technology Co., Ltd.
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Building 12, Phase 1, Zhongdian Software Park, )
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No.39 Jianshan Road, High-tech Zone, Changsha,
: FAE: support@bynav.com
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