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1 FEATURES

Fingerprint Collection

¢ High Sensitivity, High SNR, High quality image.

256 true gray scale values, 8 bits per pixel.
e Support Standard SPI Bus Interface.
e Resolution: 508 DPI (Dot Per Inch)

Fingerprint Identification

e Adaptive Calibration: automatically adjusts the o ]
. . . . GsLe186LMsCcM1 ( Schematic diagram of the whole chip)
sensor configuration according to the different LGA Strip
types of fingerprint.
e Adaptive for many kinds of algorithm include

finger pattern and feature points. [ ooooaa
e obtain high-resolution fingerprint images without ‘ .
metal rings N
e it can quickly wake up the cold screen when the
. . GSL6186LMSCML1 (Free Cutting Size)
whole machine is dormant LGA30

Electrical Properties

e  Supply Voltage: 2.8V~3.6V

e  Power Consumption: Reliability
Active Mode: 45mA (Typically) e Sensor ESD Performance?
Idle Mode (Before awaken): 0.5mA (Typically) o Airdischarge: = 15.0 kV
Sleep Mode: 0.48mA (Typically) o Direct discharge: + 8.0 kV

e Sensor Latch-upPerformance: +400.0mA

RoHS

COMPLIANT

4

lead-free

This integrated circuit can be damaged by ESD. Silead® recommends that all integrated circuits be handled with appropriate precautions. Failure to observe proper handling and installation
procedures can cause damage. ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more susceptible to damage

because very small parametric changes could cause the device not to meet its published specifications.
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2 GSL6186LMSCM1 Introduction

GSL6186LMSCM1 is a full-board fingerprint recognition sensor chip packaged with the LGA.A full board package
(GSL6186LMSCML1) can cut out a single fingerprint identification chip.According to their actual needs, customers can cut the whole
plate fingerprint sensor chip into a single fingerprint chip of any size within the allowed range of free cutting, so as to meet the
increasingly diverse needs.

GSL6186LMSCML1 pressing fingerprint solution is implemented in the form of active capacitance. The principle is to use
semiconductor capacitance array to inductively measure the capacitance change of each pixel. Each pixel is a capacitive electrode.
GSL6186LMSCML is highly sensitive, leaving enough space for the protective layer of the chip to effectively protect the chip from
mechanical, physical and chemical damage and extend the service life of the entire module.

GSL6186LMSCML1 is a planar structure with a medium fingerprint acquisition area and adaptive capability.Software and algorithms
can automatically adjust the chip configuration according to different types of fingers to optimize the original fingerprint
collection.Subsequent image processing will further optimize the fingerprint image and greatly improve the fingerprint identification
rate and accuracy.Fingerprint recognition algorithm is efficient, occupies less CPU resources, high recognition rate, can cover a
wide range of people.

GSL6186LMSCML1 is characterized by simple structure, ultra-low power consumption and platform wildcard.Simple structure is
conducive to mobile phone, tablet and other mobile terminal ID design;lts press-type induction mode enables users to complete the
whole recognition process by placing their finger gently.Identification accuracy up to 508 DPI;The integrated circuit design using

ultra-low power consumption meets the needs of mobile terminals;Wildcard mainstream platform solution.

GSL6186LMSCM1 Fingerprint Sensor Crucial Parameters
Solution (GSL6186LMSCM1)

Fingerprint Sensor Strip

Fingerprint Sensor

Unit
(Chip Sketch) '

nEoREEa

OOooocaoo

pooooo

[ 1
Package Size (Cutting Size) 240x74%0.68 mm
AA (Active Area) 4.0x3.2 mm
Pixel Array 80x64 Pixel
Resolution 508 DPI
Grayscale 256 Level
Bezel Unnecessary
Coating <45 um
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3 Hardware Description

3.1

Fingerprint Sensor Architecture Diagram

SCLK

B
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—

Pixel Array

64 x 80
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—
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—
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SWD
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Y
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—

Flash

Oscillator
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Figure.3.1 Sensor Architecture
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3.2 Pin Define

GSL6186LMSCM1 Sensor Package Pad Define

Pad —

GSL6186LMSCM1 I Input Only

m E m (e) Output Only

PA3  PA4  PBIT PB12  PB13  PBIS 110 Level: 2.8V-3.6V

PA2 PAS NRST DVDD

PA12
13 [ 4 15 [ 1o [ 17

A Analog

PA8 P Power or Ground

PA1 PA6 PA7 PAT1 PB3 PA9
o o ol | e
PAO_ SWDCLK PA15 PB4 PA10 AVDD

XTALT SwDIO BOOT GND EGND AGND
[N

PKG — LGA30
Pad Pad 110 . Pad Pad 110
1 XTALL Al XTAL1 16 PA11 lle] 2.8V-3.6V USBFS_ID/USART2_RX
2 SWDIO 110 2.8V-3.6V SWDIO 17 PB3 l[e} 2.8V-3.6V SPI0_SCK/USARTO_RX
3 BOOT 110 2.8V-3.6V 12C0_SDA/USARTO_TX/I2C1_SDA 18 PA9 l[e} 2.8V-3.6V SPI0_MOSI/SPI1_SCK/USARTO_TX
4 GND P - Ground 19 PA2 l[e] 2.8V-3.6V USARTL_TX
5 EGND P - Ground 20 PA5 110 2.8V-3.6V SPIO_MISO/USART1_RX/SPI0_SCK
6 AGND P - Ground 21 NRST l[e] 2.8V-3.6V NRST
7 PAO 10 2.8V-36V  USARTO_TX 22 DVDD P 2.8V-3.6V Power Source
8 Swoek o 28V-36V  SWDCLK 23 PAL2 ) 28v-36y  SPIONSS
JTDI/PA15/12CO_SCL/USARTO_RX/I2C1_SCL/SPI USART1_RX/USARTO_RX/I2CO_SDA/I2C1_SDA
9 PA15 10 2838V \sg 24 PA8 110 2.8V-3.6V JUSBFS. SOF
10 PB4 lle] 2.8V-3.6V NJTRST/SPIO_MISO 25 PA3 110 2.8V-3.6V USART1_RX
11 PA10 110 2.8V-36V  SPIO_MISO 26 PA4 l[e] 2.8V-3.6V SPI0_MOSI/USART1_TX/SPIO_NSS
12 AVDD P 2.8V-3.6V Power Source 27 PB11 lle] 2.8V-3.6V USBFS_ID/USART2_RX
13 PA1 110 2.8V-36V  USARTO_RX 28 PB12 l[e] 2.8V-3.6V USBFS_DP
14 PA6 l[e} 2.8V-3.6V SPI0_SCK/SPI0_MISO 29 PB13 l[e} 2.8V-3.6V USBFS_DM/SPI1_SCK
15 PA7 110 2.8V-36V  SPI1_NSS/SPI0_NSS/USART2_RX 30 PB15 l[e] 2.8V-3.6V S ARITAUES SRIONPU2CORS CLIZCIS SE LY

SPI1_MOSI

GSL6186LMSCM1_Revi1.1 6 December 2023
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4  Sensor Operating Principle

4.1 Power-on and Reset

GSL6186LMSCML is available on a single power or dual supply, ranging from 2.8v to 3.6v.GSL6186LMSCML1 has an on-chip reset
(POR) circuit.After power on, GSL6186LMSCM1 entered normal working mode within 5ms.GSL6186LMSCM1 also has a
Shutdown pin.The Shutdown pin is set low at least 100ns and the device returns to the reset state.After releasing Shutdown,
GSL6186LMSCML1 goes into normal mode within 5ms.The Shutdown pin should be connected to the GPIO pin of the host. Pulling
the pin down and then pulling it up again indicates that hardware reset has been completed.The Shutdown pin cannot be
suspended.

4.2 SPI Interface

4.2.1 Pin Notes

Table.4.2.1 Detail Description about Pins

Pin Notes

Interface Function and Performance Default 1/0 Property
CHIP SELECT: Asserting the SS pin selects the device. When the SS pin is deasserted, the device
will be deselected. When the device is deselected, data will not be accepted on the MOSI pin.
SS A high-to-low transition on the SS pin is required to start an operation, and a low-to-high transition is High Input
required to end an operation.
SERIAL CLOCK: This pin is used to provide a clock to the device and is used to control the flow of
SCLK data to and from the device. Input
SERIAL INPUT: The MOSI pin is used to shift data into the device. The MOSI pin is used for all data
MOSI input including command and address sequences. Input
SERIAL OUTPUT: The MISO pin is used to shift data out from the device.
MISO Output
INTERRUPT SIGNAL: This pin is used to indicate a new frame’s generation. An appropriate
IRQ configuration thorough SPI can drive down IRQ pin. Low Output
SHTD SIGNAL: This pin used as standby signal for whole chip. Chip sleep in a low power mode
when Shutdown was pull down. Re-configuration for chip is necessary if this pin have been pull high ]
SHUTDOWN after pull down. High Input

GSL6186LMSCM1_Revl.1 7 December 2023
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4.2.2 SPI Communication
A valid instruction or operation must always be started by first deasserting the SS pin. After the SS pin has been deasserted, the

SPI Master must then clock in a valid 8-bit address on the SPI bus.

Following the address, a 8-bits instruction include write/read information following the 8bits address. The number of bytes after
address and instruction can be 0 to N.(N is positive integer). Data latch from MISO was known as read data. Data latch from MOSI
was known as write data. All address, Instruction, and data bytes was transferred with the least significant bit (LSB) first. An
operation is ended by deasserting the SS pin.

SPI bus support multiple operating modes from “Mode0” to “Mode3”, and these modes are configurable. Except that, LSB (Last
Significant Bit) and MSB (Most Significant Bit) also can be configured. The default mode is “Mode0”.

EndofIdie State ____peleg———  Begin Transfer End —— _Begin of ldle State

SCK Edge Nr. 1 2 3 4 S5 6 S8 9 10 11 12 13 14 15 16

SRS N I N I N N
MOSI/MISO

CHANGE O
MOSI pin

CHANGE O
MISO pin

-
-
e
e
-
-
-
|
If next transfer begins here

SEL §S(0)
Master only

1]

SEL SS () \ f

e,

t| tr 4t
MSE first (LSBFE =0): MSB  Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 LSB Minimum 1/2 SCK
LSB first (LSBFE = 1):  LSB Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bité  MSB  fortnt.f

Figure.4.2.2 SPI Bus“Mode 0” (CPHA=0; CPOL=0; LSBFE=0)

SPI Communication Mode

Order Description Value (Mode 0)
1 CPHA Clock Phase 0
2 CPOL Clock Polarity 0
3 LSBFE Last Significant Bit Enable 0

GSL6186LMSCM1_Revl.1 8 December 2023
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4.2.3 SPI Bus Timing Parameters

vy

tsckr—

€ tsak — >

<« —> [€— tscikr

19

tscikn

tssn

Y

tLAG"‘ <

X

N

tserup —

tMISO(COz
—>

thow N

MOST ——<

X

Figure.4.2.3 Serial Peripheral Interface (SPI) Bus Timing

SPI Bus Timing Parameters

Order Description Symbol Min Typical Max Unit
Clock period tscik 166 - - ns
2 Clock high time tscLk 83 - - ns
3 Clock low time tscikL 83 - - ns
4 Clock rising time tscLkr - 10 - ns
5 Clock falling time tscLkr - 10 - ns
6 SS asserted to SCLK high tLean 20 - - ns
7 Setup time (e 20 5 = ns
8 Hold time in tHoLp_In 20 - - ns
9 SCLK low to SS high s 20 5 = ns
10 SS high to SS low tssn 526 - - ns
11 MISO valid time twiso(co) - - 60 ns
GSL6186LMSCM1_Revl.1 December 2023




GigaDevice

GSL6186LMSCM1

4.3 USB Interface

USBFS start up time

Symbol Parameter Max Unit
tstarTup® USBFS startup time 1 us
(1) OGuaranteed by design, not tested in production.
USBFS DC electrical characteristics
Symbol Parameter Conditions Min Typ Max | Unit
Vop USBFS operating voltage — 3 — 3.6
Input VoI Differential input sensitivity — 0.2 — —
levels® - - Y,
Vem | Differential common mode range Includes Vpi range 0.8 — 2.5
Vse Single ended receiver threshold — 1.3 — 2.0
Output VoL Static output level low RLof 1.0kQto 3.6 V — 0.002 0.3
\%
levels @ | Vou Static output level high RLof 15 kQ to GND 2.8 3.48 3.6
PB13, PB12(USBFS_DMI/DP) 17 19.02 24
Rep®? ViN = Vbp
PB14(USBFS_VBUS) 0.65 — 2.0
kQ
PB13, PB12(USBFS_DMI/DP) 15 1.589 2.1
Rpu® Vin = GND
PB14(USBFS_VBUS) 0.25 — 0.55
(1) Guaranteed by design, not tested in production.
(2) Based on characterization, not tested in production.
USBFS full speed-electrical characteristics
Parameter Conditions Min Typ Max Unit
tr Rise time CL =50 pF 4 — 20 ns
tr Fall time CL =50 pF 4 — 20 ns
trRFM Rise / fall time matching tr/ tr 90 — 110 %
VCRS Output signal crossover voltage — 1.3 — 2.0 \%
(1) Guaranteed by design, not tested in production.
Differential
data lines / \
_____ 1 I
Vers X X
Vss ' T T '
t W ——t- t, w——-
E] 4.3.1 USBFS timings: definition of data signal rise and fall time
10 December 2023
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4.4 No Bezel Structure

The GSL6186LMSCM1 fingerprint recognition module does not require a metal outer ring to obtain a clear fingerprint
image.

In the fingerprint identification module of conventional structure, the metal ring integrated around the module is used
as the transmitter of the scanning signal to send out the excitation signal to scan the fingerprint image.The whole pixel
array of the fingerprint module serves as the receiving end of the signal, receiving the scanning signal sent by the
metal ring and presenting the fingerprint image.

In the GSL6186LMSCML fingerprint module without metal ring, the pixel array emits and receives signals by itself to
collect the whole fingerprint image and obtain the high-resolution fingerprint image.

45 Connection with Host?

GSL6186LMSCM1

Figure.4.5.1 Main engine connection, single power supply mode: VDDIO and AVDD short connection
(VOUT_1V8 suspended)

GSL6186LMSCM1

In addition to the power supply, GSL6186LMSCML1 is connected to four SPI signals, a Shutdown signal, and an IRQ signal.The
voltage ranges from 2.8v to 3.6v.

It is recommended that Shutdown be connected to the host's GPIO.If the host pulls Shutdown down, GSL6186LMSCML1 goes into
sleep mode, consuming the least power.To wake up GSL6186LMSCML1, the host releases Shutdown and sends a Start_Command
to start GSL6186LMSCM1.The Shutdown pin cannot be suspended.

An IRQ is an interrupt signal to the host.

3 In this place, The "host connection" here represents a single chip cut from the GSL6186LMSCM1
GSL6186LMSCM1_Revl.1 11 December 2023
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4.6 Peripheral Circuit (Recommend)

Al
PAO/Self Define |
PALS/REST 2
PAY/ID PIN ;
PBI2/USB P i
: PBI3/USB M !
S — GND ?
11 O—XIAL Ll vt Bl -2 PBIS/FP BUT 6
o SWDIO 2 | oo B3 2RI — 50 PRISTUSB M PBISTR BT -7
X BOOT 3 1% 2728 =" PBIJ/USB P e 8
10 — BOOT PBI2 = - PB3/POA SYS state
GND [ s PRIl b2 R2 50 PBII g  jfesesssaseenm i oD 9
EGND 5| EGND pAy 128 PAUMOSL__por, | 0D 10
R AGND §lenn DN .25 PA/UART RXp¢ T }L
PAD 7 Y] PAS/ID PIN |
O M0 PAS - -
SWDCLK 8 . odl [T PAL2/SS . ! A4
16 OAISREST 9 ;::IT:CLR D\p?)ID N AVDD Qr vs) | &4
= 5 O-22 10| ooy NBST -2 NRST RSGHISKSM |
3 PALO T 2sined| T PAS/MISO LR
GND TQE:_\\,DD 5] PAIO PAS =55 PA"I'AR]ESUO Vbd=56V |
e AVDD PA2 = 20n1 :
PAL 13 18 PAO/Self Define o T i
]
T2 14 PAI A9 17 PB3/POA SYS state o
TI3 PAG PB3 2 S AGND  EGND GND
Tid PA7 PAII ‘ Qs

NOTE: layoufl{EGND, AGND, GND{F 4% AbHifk

avop  JTAG
o 1
GND J5
SWDCLK |3
SWDIO L4
NRST g
n

Figure.4.6.1 GSL6186LMSCM1 Peripheral Circui

The recommended bill of materials (BOM) is shown in the following table. Related components can be replaced by other
components with the same specifications and parameters.

Figure.4.6.2 List of recommended materials for peripheral circuits
Peripheral Circuit Bill Of Materials

Device Device
o Specification @ Specification
L Device Recommended ) .
3 o ° 3 o] ° Device Recommended Model/Manufacturer
o T 8 o % Model/Manufacturer o) o g o o
E » > N E & S N
a v 7 a 2 B
s 2 O s @ ]
o o
C1l 2.2uF 0201 SMT Capacitor TVS1 5.6V 0201 (RS Industry Ltd.) RS6H15K5M TVS ZiRkE
R1 50Q 0201 SMT Capacitor J1
R2 500 0201 SMT Capacitor LGA Silead® GSL6186LMSCM1 Fingerprint Sensor Chip
R3 0Q SMT Capacitor

3The size specification of the peripheral components is illustrated by the "EIA" industry standard, and please refer to Appendix 2 for the detailed parameter
list;
GSL6186LMSCM1_Revl.1 12 December 2023




GigaDevice

GSL6186LMSCM1

5 Sensor Working Parameters

RIEL (RETHEH)

Y

5.1 Power-Up/Down State
Power-up/Down State
Parametters Description Recommended Value
trsT Reset Time >5.0 ms
Figure.4.1.1, Single Power Supply Sequence Diagram
A
Voo/Vooa
I
VPoR F——————————————— o e
| I
| I
! : 40mv
| 1 Vhyst
L
VPOR F—-—————————f————— l____l[ ————————————————————————————
o
:4_;.: tRSTTEMPO
2ms
L
| I
| |
| I
| |
| 1
| |
| I
|
|
|
|
I
|

Power-Up/Down State

S8 Description Recommended Value Unit

tavr AVDD-VDDIO Rising Interval Time >10.0 ms

trsT Reset Time >5.0 ms

tve VDDIO Falling Time - ms
5.2 Operating Condition

Operating Condition
Parameter Min Typical Max

Supply Voltage 2.8 3.3 3.6 \%
Operating Temperature -40 +25 +85 C
Storage Temperature Constant temperature storage (Recommended): 22+2 T

% [Note]: In the image Scanning mode, the ripple <50mV

GSL6186LMSCM1_Revl.1
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5.3 Operating Mode Parameters

Frame Rate (Unit:
Operating Mode Frame/Second)

Operating Mode Parameters

Power Consumption

Min Typical Max Min Typical Max
Active State 45mA Fingerprint Normally Scanned
SLEEP Mode, Waiting For The
Idle State AVDD 0.5mA
Cold Screen To Wakeup
Sleep State AVDD 0.48mA Shutdown Pull Down

Description

5.4 Reliability Parameters

Reliability Parameters

Technical Indicator Industrial Standard Min Max Unit
Charge Device Mode JESD22-C101 -500 +500 \%
Human Body Mode JESD22-A114F -8 +8
Vesd Electrostatic .
) Air contact* -15 +15 kv
Discharge IEC61000-4-2
Direct contact® -8 +8
ly Latch-up Current JESD78B -400 +400 mA
4 Parameter (Air discharge) correlate with module manufacturing craft;
5 Parameter (Direct discharge) correlate with module manufacturing craft;
14 December 2023
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6 Mechanical Drawing

6.1 GSL6186LMSCM1 mechanical Size

i3 i3
V1.0 New release

¥
A
i
F
H
|
=
L
Bk
8

C\
i
8°

10 (MOLD CAP REF)

QOPOO
 OODOO
Lille/e/0/e)
QODAO
el0/0/0/®
QODAO
0/0/0/0/®
OOPOO
OOPO0
QODAO
QOPAO
010000
0l0/0/0/®
e0/0/0®
0/0/0/0/0
el0/0/0/
L OOPOO

QODOO

oET: e ———)
(T 20) PRI Rt LS )
{BOLDER MASK OPEN DIA}
STRIP TOP LAYER 90 UNITS/STRIP !
(TOP VIEW) 5Rows X 8Columns X2

DRAWN TITLE STRIP [ /)

WILL PART NO. GSL6186LMSCM1 GigaDevice
THE INFORMATION, DRAWINGS, AND DESIGN CONGEPTS CONTAINED HEREIN ARE CONFIDENTIALPROPRIETARY AND SCALE SCALE DESIGN UNITS MM
THE EXCLUSIVE PROPERTY OF GIGADEVIGE. THEY SHALL BE MAINTAINED IN STRICT CONFIDENCE, AND SHALL NOT
BE RELEASED TO ANY THIRD PARTY WITHOUT THE EXPRESS WRITTEN CONSENT OF GIGADEVICE. CHECKED SHEET NO.1 OFNO.2 3RD ANGLE -@_G-

DATE . . .
LXZ 202301730 GigaDevice Semiconductor Inc.

Figure.6.1.1 GSL6186LMSCM1 Mechanical Size (Top View)®

6 The design drawing uses GSL6186LMSCM1_strip_V1.0 version
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%3 Hik
V1.0 New release

11800

11300 113,00
22 00040.075
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DRAWN TITLE STRIP
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DATE . . .
LXZ 2023/01/30 GIQ&DGVICB Semiconductor Inc.

Figure.6.1.2 GSL6186LMSCM1 Mechanical Size (Bottom View)”

7 The design drawing uses GSL6186LMSCM1_strip_V1.0 version
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6.2 GSL6186LMSCM1 Free Cutting Mechanical Size
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Figure.6.2.1 GSL6186LMSCM1 Free Cutting Mechanical size®

8 The design drawing uses GSL6186LMSCM1_POD_V1.0 version
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6.3 GSL6186LMSCM1 Save and Use Conditions

This product is Grade 3 moisture-proof, and the requirements are:

GSL6186LMSCM1

(1) Effective storage time in vacuum packaging: 12 months under normal storage conditions of electronic components; The
storage environment requires temperature <40°C and relative humidity <90%R.H.

(2) After the vacuum package is opened, if the device is used for infrared reflux equipment or equivalent treatment

(temperature not exceeding 260°C), the following conditions must be met:

a) Production within 168 hours (30°C/60%R.H);
b) stored at 10%R.H (e. g. in drying cabinet)
(3) The device is dried before online production under the following conditions:
a) At 23 £ 5°C, the humidity indicator card displays> 20%;
b) Does not comply with either 2a or 2b
(4) If the device needs drying treatment, the drying time is:
a) If the sealed packaging is low-temperature packaging devices (e. g. tape packaging products), dry in 40°C+5°C/-0°C
<5%R.H conditions for 192 hours.
b) If the sealed package is a high-temperature packaging device (e. g., tray packaging products), dry at 125°C + 5/ -0°C
for 24 hours.

c) After the product is baked, it should be loaded into a vacuum bag immediately after cooling. Belt vacuum bag package
with no less than 5 grams of desiccant and a 6 point humidity indicator card and vacuum sealed; tray vacuum bag package with no
less than 10 grams of desiccant and a 6 point humidity indicator card and keep with vacuum sealing.

(5) Reflow welding times 3 times.

6.4 GSL6186LMSCM1 Recommends SMT Profile

Recommended for Reflow Profile and JEDEC standards

Lead Free product (Tpeak =2500C )
250 Peak 250 0C s
200
[ N I
Q
g
2 150 0 150 0C e
o
Q
o
5
~ 100
Soldering zone
50 Heating time
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JEDEC Standard
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7  Product Naming Rules

6 86 CcM1 Product Naming Rule of Fingerprint Sensor

Product Series  86:86 Series

Product Type  6: Capacitive Fingerprint Sensor

GSL6186LMSCM1_Rev1.1 20 December 2023
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8 REVISION HISTORY
version Description Page Date
No
1.0 Initial release All 2023-09-13
1.1 Updata Power Consumption 3. 14 2023-12-01
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[Appendix.1]: Document Convention

Description

Acronym
AA Active Area
AGC Automatic Gain Control
AVDD Analog Voltage Drain-Drain
BGA Ball Grid Array
BOM Bill of Materials
CPHA Clock Phase
CPOL Clock Polarity
DC Direct Current
DPI Dot Per Inch
EIA Electrical Industrial Association
ESD Electro-Static Discharge
HBM Human Body Model
IRQ Interrupt Request
LGA Land Grid Array

Acronym
LSBFE
MISO
MM
MOSI
NVM
POR
osc
OTP
RoHS
SCLK
SIP
SPI
Ss/CS

Description

Last Significant Bit Enable
Master Input Slave Output
Machine Model

Master Output Slave Input
Non-Volatile Memory

Power On Reset

Oscillator

One-Time Programmable
Restriction of Hazardous Substances
Serial Clock

System In Package

Serial Peripheral Interface
Slave Selected/Chip Selected

[Appendix.2]: Peripheral Circuit Components Size

Appendix Figure.1. Component 3D diagram

f~=~

Appendix Figure.2. Component Crucial Parameter

0201 0603 0.60 (0.024) +0.03 (0.001) 0.30 (0.012) +0.03 (0.001) 0.30 +£0.03 0.15 (0.006) +0.05 (0.002)

Solder Reflow Only

BB 0.50 + 0.05
0402 1005 1.00 (0.040) +0.05 (0.002) 0.50 (0.020) +0.05 (0.002) e DG 0.30 (0.012) 0.10 (0.004) 0.30 (0.012)
0603 1608 1.60 (0.063) £0.15 (0.006) 0.80 (0.032) 0.15 (0.006) f:f g'gg f g'ig 0.35 (0.014) +0.15 (0.006) 0.70 (0.028)
0805 2012 2.00 (0.079) +0.20 (0.008) 1.25 (0.049) +0.20 (0.008) - 0.50 (0.02) +0.25 (0.010) 0.75 (0.030) Solder Wave or
Solder Reflow
1206 3216 3.20 (0.126) +0.20 (0.008) 1.60 (0.063) +0.20 (0.008) = 0.50 (0.02) +0.25 (0.010)
N/A
1210 3225 3.20 (0.126) +0.20 (0.008) 2.50 (0.098) +0.20 (0.008) 0.50 (0.02) £0.25 (0.010) Solder Reflow Only
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This
document, including any product of the Company described in this document (the “Product”), is owned by the
Company according to the laws of the People’s Republic of China and other applicable laws. The Company reserves
all rights under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by
the Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are
the property of their respective owner and referred to for identification purposes only.

The Company makes no representations or warranties of any kind, express or implied, with regard to the
merchantability and the fitness for a particular purpose of the Product, nor does the Company assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this
document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design,
program, and test the functionality and safety of its applications and products planned using the Product. Unless
otherwise expressly specified in the datasheet of the Product , the Product is designed, developed, and/or
manufactured for ordinary business, industrial, personal, and/or household applications only, and the Product is not
designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities, atomic
energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments, pollution
control or hazardous substance management; (ii) life-support systems, other medical equipment or systems (including
life support equipment and surgical implants); (iii) automotive applications or environments, including but not limited to
applications for active and passive safety of automobiles (regardless of front market or aftermarket), for example, EPS,
braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS, Domain, ESC,
DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-contained motor,
engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other transportation devices;
and/or (iv) other uses where the failure of the device or the Product can reasonably be expected to result in personal
injury, death, or severe property or environmental damage (collectively "Unintended Uses"). Customers shall take any
and all actions to ensure the Product meets the applicable laws and regulations. The Company is not liable for, in
whole or in part, and customers shall hereby release the Company as well as its suppliers and/or distributors from,
any claim, damage, or other liability arising from or related to all Unintended Uses of the Product. Customers shall
indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its suppliers and/or
distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal
injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any
prior versions of this document.
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