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Arm® Cortex® -M0+ Core-based 32-bit MCU

Version: V1.0



1 Product Characteristics

Core

32-bit Arm® Cortex® -M0+ core
Up to 4MHz working frequency
AHB and APB Bus

Memory

Main Flash: 64KB

Data Flash: 4KB

SRAM: 8KB

Clock

HSICLK: 4MHz high-speed internal RC

oscillator

LSICLK: 65.536kHz low-speed internal

RC oscillator

Power Supply and Reset

Supply voltage range: 2.0V~5.5V
Low-dropout (LDO) regulator

Support system reset and power reset
Work Mode

Support Normal, Sleep, DeepSleep,

and Hibernate modes

Support  WAIT, SLEEP, DPSLEEP,
HIBERNATE, ACTIVE, and OFF status
GPIO

Provide up to 9 I/O interfaces

www.geehy.com

All 1/O interfaces can be mapped to
external interrupt vectors

Communication Peripherals
1XI12C

1XHSC

1 XUART

Analog Peripherals

1X16-bit C-ADC for current sampling
1X16-bit V-ADC for voltage sampling
Timer

2X16-bit timers TMRO/1 provide PWM

output

2 Xwatchdog timers: one independent
watchdog IWDT and one window

watchdog WWDT
1 Xinternal wake-up timer WUPT

1 X 24-bit decrementing system tick

timer

Algorithm

Hash algorithm SHA256
Chip Package

WLCSP12
DFN12

QFN16
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2 Product Information

See the following table for BMP561 product functions and peripheral configuration.

Table 1 Functions and Peripherals of BMP561 Series Chips

Product BMP561
Model Y8Y6 Y8D6 L8U6
Package WLCSP12 DFN12 QFN16
Core and maximum operating frequency Arm® Cortex®-M0+@4MHz
Working voltage 2.0V~5.5V
Main Flash (KB) 64
Data Flash (KB) 4
SRAM (KB) 8
GPIOs 5 5 9
12C 1
Communication
HSC 1
interface
UART 1
16-bit advanced timer 2
System tick timer 1
Timer
Watchdog 2
18-bit WUPT 1
16-bit C-ADC 1
16-bit V-ADC 1

Operating temperature

Ambient temperature: —40°C to 85°C

Junction temperature: -40°C to 105°C
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3 Pin Configuration and Functions

3.1 Pin Distribution

Figure 1 WLCSP12 Top View
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Figure 2 DFN12 Top View

GPIO3 1 | 112 GP104
GPI02 2 ] .1 11 GPl0O1
BAT 3| | 110 GPIOO
BAT_SNS 4 | 9 TS
CE 5 | | 8 SRN
VSS 6 | | 7 SRP
Figure 3 QFN16 Top View
s 3
- = =
5525
2oz
BAT 1 12 SRP
GP104 2 11 GP100
GP102 3 10 GPI101
GP103 4 9 VSS
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GPIO5 6
CE 8

GPIO6 5
BAT_SNS 7
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3.2 Pin Functions

Table 2 Abbreviations for Pins

Name Abbreviations Definitions
bi Unless otherwise specified in the bracket below the pin name, the pin
in name
functions during and after reset are the same as the actual pin name
P Power supply pin
I Only input pin
Pin type
(0] Only output pin
Al Analog input pin
Default
multiplexing Select/enable this function directly through peripheral register
Pin function function
Redefining
) Select this function through AFIO remapping register
function
Table 3 Pin Functions
NAME Multiplexing | TYPE DESCRIPTION WLCSP12 | DFN12 | QFN16
INTO,
GPIO0 TMROOUT, I/0 SWDIO A1 10 11
TXD
INT1,
GPIO1 TMR10UT, I/0 SWCLK A2 11 10
RXD
GPI102
- I/0 I12C Serial Clock B3 2 3
(SCL)
GPIO3
HSC I/0 I2C Serial Data A3 1 4
(SDA)
INT2,
GPI104 I/0 GPIO4 C3 12 2
SYS_CLK

- External temperature
TS Al B1 9 14
sensor input

VSS - P Ground B2 6 9

- Analog input pin connected
SRN Al C1 8 13
to internal C-ADC

BAT_SNS - Al Battery Sense C2 4 7

- Analog input pin connected
SRP Al D1 7 12
to internal C-ADC

BAT - P Battery measurement input D2 3 1
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NAME Multiplexing | TYPE DESCRIPTION WLCSP12 | DFN12 | QFN16

CE - | Chip enable signal, valid D3 5 8
with high level

GPIO5 - I/0 GPIO5 - - 6

GPIO6 - I/0 GPIO6 - - 5

GPIO7 - 110 GPIO7 - - 16

GPIO9 - 110 GPIO9 - - 15
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4 Functional Description

This chapter mainly introduces the system architecture, interrupts, on-chip
memory, clock, power supply, and peripheral features of the BMP561 products.
For information related to the Arm® Cortex®-MO0+ core, refer to the Arm®
Cortex®-MO0+ Technical Reference Manual, which can be downloaded from the
Arm company's website.

4.1 System Architecture

4.1.1 System Block Diagram

Figure 4 System Block Diagram
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4.1.2 Address Mapping

The total memory-mapped address is 4GB, and the allocated addresses include
the core (including core peripherals), on-chip Flash (including main storage
area, system storage area, and option bytes), on-chip SRAM, and bus
peripherals (including AHB and APB peripherals).
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Table 4 Address Mapping

Area Start Address Name of Peripherals
- 0x0000 0000 Reserved
AHB Bus 0x0002 0000 ROM
AHB Bus 0x0002 3000 Reserved
AHB Bus 0x0800 0000 Main FLASH
AHB Bus 0x0801 0000 Data FLASH
AHB Bus 0x0801 1000 Option Bytes & Reserved
- 0x0801 2000 Reserved
AHB Bus 0x2000 0000 SRAM
- 0x2000 2000 Reserved
APB Bus 0x4000 0000 12C
APB Bus 0x4000 1000 HSC
APB Bus 0x4000 2000 UART
APB Bus 0x4000 3000 IWDT
APB Bus 0x4000 4000 WWDT
APB Bus 0x4000 5000 TMRO
APB Bus 0x4000 6000 TMR1
APB Bus 0x4000 7000 C-ADC
APB Bus 0x4000 8000 V-ADC
APB Bus 0x4000 9000 WUPT
APB Bus 0x4000 A000 SHA256
APB Bus 0x4000 B0O0OO EINT
APB Bus 0x4000 C000 Reserved
APB Bus 0x4001 0000 FLASH
APB Bus 0x4002 0000 SYSCTRL
APB Bus 0x4003 0000 GPIO
APB Bus 0x4004 0000 Reserved
- 0x5000 0000 Reserved
Cores 0xE000 0000 Core Peripherals
4.2 Core

The BMP561 features an Arm® Cortex®-M0+ core, which is developed for low
cost and low power consumption, providing excellent computing performance
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and advanced system interrupt response, and including compatibility with all
Arm tools and software.

4.3 Flash

The chip has embedded 64KB Main Flash, 4KB Data Flash, and 8KB SRAM,
enabling storage of instructions and data. It supports 32-bit data read and write
access, along with low power modes and security protection features.

4.4 Clock

4.4.1 Clock Source

Two different clock sources are used to drive the system clock:
® HSICLK: 4MHz internal RC oscillator
® L SICLK: 65.536kHz internal RC oscillator

4.4.2 Clock Tree

Figure 5 Clock Tree
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4.5 Interrupt Controller

4.5.1 Nested Vector Interrupt Controller (NVIC)

The NVIC can handle up to 23 maskable interrupt channels (excluding the 16
interrupt lines of the Arm® Cortex®-M0+) and 4 priority levels. The tightly coupled
NVIC interface can directly pass the interrupt vector entry address to the core,
achieving low-latency interrupt response handling. In addition, it prioritizes high-
priority interrupts, automatically saves the processor state, and restores it upon
interrupt return without additional instructions. This module provides flexible
interrupt management with minimal interrupt latency.

4.5.2 External Interrupt Controller (EINT)

The EINT consists of 3 interrupt request level and edge detectors, which can be
configured to GPIO ports. Each input line can be independently configured for
input type (level or edge) and can be independently enabled. The pending
register holds the interrupt request status from the input lines.

4.6 Reset

The chip has two types of reset methods: system reset and power reset.
® System reset resets the register to the reset state. A system reset
occurs when a window watchdog event, independent watchdog event,
software reset, or upload reset happens.
® Power reset occurs during power-on, power-down, low-voltage reset,
or when exiting from HIBERNATE state.

4.7 Power Management

Power supply is the foundation for the stable operation of a system, and the
operating voltage of the chip is 2.0V to 5.5V.

The chip supports the following operating modes: Normal, Sleep, DeepSleep,
and Hibernate.

The chip supports the following low-power states: WAIT, SLEEP, DPSLEEP, and
HIBERNATE. The normal state is ACTIVE, while the non-working state is OFF.
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Figure 6 Operating Modes

Normal WAIT ACTIVE WAIT ACTIVE WAIT ACTIVE

Sleep SLEEP ACTIVE SLEEP ACTIVE SLEEP ACTIVE
DeepSleep DPSLEEP ACTIVE DPSLEEP ACTIVE DPSLEEP ACTIVE
Hibernate HIBERNATE

Different operating modes consist of different working states:
® Normal mode: composed of WAIT and ACTIVE states.
® Sleep mode: composed of SLEEP and ACTIVE states.
® Deep Sleep mode: composed of DPSLEEP and ACTIVE states.
® Hibernate mode: always in HIBERNATE state.

4.8 GPIO

Embedded with 9 GPIO pins. Pin input can be configured as pull-up/pull-down,
floating, or analog, while pin output can be configured as pull-up/pull-down,
push-pull, or open-drain. Most GPIO pins are shared with multiplexed
peripherals. Additionally, some pins have redefined functions, such as analog
input, external interrupt, and input/output for chip peripherals. However, only one
function can be mapped to a pin at any given time. The remapping of
multiplexing functions can be achieved through controlling the option bytes.

4.9 Timer

There are two identical timers, TMRO and TMR1, which operate independently.
The counter module features a 16-bit programmable prescaler and a 16-bit up
counter, while also supporting one PWM output.

4.10Watchdog

The watchdog is divided into independent watchdog (IWDT) and window
watchdog (WWDT):
® The independent watchdog has its own clock source and monitors the
system's operational status. It is suitable for environments that require
independence but do not have high accuracy demands. Even in the
event of a main clock failure, the independent watchdog remains
effective and can be used to wake the system from Sleep mode.
® The window watchdog is suitable for situations that require precise
timing, detecting software failures, and abnormal application behavior.
The clock for the window watchdog comes from PCLK, and the counter
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clock is derived from the CK counter clock through prescaling. If the
window watchdog does not receive a feed operation within the time
period set by the program, it will generate a reset signal.

4 11WUPT

When the MCU enters a low power state (WAIT/SLEEP/DPSLEEP), the wake-
up controller provides an internal wake-up time reference. The clock for this time
reference is supplied by the internal low-speed RC oscillator clock (LSICLK).

4.12Communication Peripherals

4.12.112C

There is one embedded 12C interface, which is externally connected via the data
pin (SDA) and the clock pin (SCL). It can enable or disable interrupts. It
operates in slave mode, supporting 7-bit addressing, and allows connection to
standard (up to 100 kHz) or fast (up to 400 kHz) 12C buses. 12C supports both
receiving and transmitting data, converting serial data into parallel data when
receiving, and converting parallel data into serial data when transmitting.

4.12.2 HSC

HSC is a bidirectional communication interface that uses a single wire, open-
drain structure. The HSC pin requires a pull-up resistor. The HSC interface can
send a command to the HSC protocol slave, which can either directly instruct
the slave to receive the next 8-bit/16-bit data (write command) or read data from
a specific register to output 8-bit/16-bit data onto the HSC communication line
(read command).

In a string of data, the first transmitted data is the address data. Similar to other
protocols, the address data consists of 7 bits of address data plus one bit for the
read/write command to form an 8-bit data. Then 8-bit/16-bit data (HSC8/HSC16)
is transmitted.

4.12.3 UART

UART is a serial communication device that can flexibly perform full-duplex and
half-duplex data exchange with external devices. It features an embedded
UART communication interface with independent full-duplex transmit and
receive channels, a programmable baud rate generator, configurable parity
enablement, and STOP bits.

4.13ADC

BMP561 consists of two ADC controllers: one C-ADC and one V-ADC.
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4.13.1 C-ADC

C-ADC is a 16-bit £-A analog-to-digital converter for current sampling, with the
reference voltage Vs generated by Vpp.

The CADCEN signal controls the enabling of C-ADC. After the RSTN signal is
released, the C-ADC reset is completed, and it starts conversion. The
SP_DONE signal indicates the end of the conversion. Once the conversion is
finished, the C-ADC data register is updated, and an interrupt is generated (if C-
ADC interrupts are enabled).

C-ADC converts the signals at the SRP/SRN input terminals, and the
conversion results are placed in the C-ADC register.

4.13.2V-ADC

V-ADC is a 16-bit -A analog-to-digital converter for voltage sampling. The
reference voltage Vier is generated by Vpp and provides multiple ADC input
channels selection.

The VADCEN signal controls the enabling of V-ADC. After the RSTN signal is
released, the V-ADC reset is completed, and it starts conversion. The
SP_DONE signal indicates the end of the conversion. Once the conversion is
completed, the V-ADC data register is updated, and an interrupt is generated (if
V-ADC interrupts are enabled).

V-ADC provides an automatic conversion feature, allowing certain channels to
switch automatically, completing the required delay, and generating an interrupt
only after all data testing is completed.

4.14SHA256

The SHA256 algorithm is a classic hash algorithm that can convert data of
arbitrary length into fixed-length data. The SHA256 algorithm has strong
collision resistance and is irreversible. It can be applied in areas such as data
signing, data consistency, privacy protection, and user password protection.
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5 Electrical Characteristics

5.1 Test Conditions

5.1.1 Maximum and Minimum Values

Unless otherwise specified, all products are tested on the production line at
Ta=25°C. The maximum and minimum values support the specified worst-case
environmental temperature, supply voltage, and clock frequency.

Notes below each table indicate that the data is obtained through
comprehensive evaluation, design simulation, or process characteristics and
has not been tested on the production line. Based on comprehensive
evaluation, the maximum and minimum values are obtained by sample testing,
taking the average and adding or subtracting three times the standard deviation
(average+3%).

5.1.2 Typical Values

Unless otherwise specified, the typical data is measured at TA=25°C and
Vear=3.6V, and these data are provided for design guidance only.

5.1.3 Power Supply
Figure 7 Power Supply

SDA/HSC SCL INT PULS

TS

VSS

SRN SRP BAT BAT_SNS CE

1
1

o—— e AN —— | {?}{E—o

- PACK+
PACK Protector IC
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5.2 Absolute Maximum Ratings

Table 5 General Operating Conditions!']

Minimum Maximum

Symbol Parameter Unit
value value
Vaar Battery input voltage -0.3 6
VcE, Vaepiox Input/Output pin voltage -0.3 6

Vsrp and Vsrn are the positive and

negative input voltages of the C-ADC.

Vsre, VsrN, VBAT_sNs . . . -0.3 Vear+0.3 \Y,
VBaT_sns is the sampling point of Vear,
sent to V-ADC
V7s Temperature sensor voltage -0.3 21
VscL, Vspa Communication pin voltage -0.3 6
Ta Ambient temperature —40 85
Ty Junction temperature —40 125 °C
Tstg Storage temperature —65 150

Note: [1] Unless otherwise specified, the data is obtained under operation within the normal temperature
range. Stresses listed above the absolute maximum ratings may cause permanent damage to the
device. These are stress value limits and do not imply that the device will operate normally under these
or any other conditions beyond the recommended operating conditions. Prolonged exposure to absolute

maximum rated conditions may affect the reliability of the device.

5.3 ESD

Table 6 ESD Absolute Maximum Ratings("

Symbol Parameter Condition Maximum value | Unit

o Ta=24°C, compliant with
Electrostatic discharge voltage
VEsD(HBM) ANSI/ESDA/JEDEC 4000
(Human Body Model)

JS-001-2023 v
Ta=24°C, compliant with
Electrostatic discharge voltage
VEsp(com) ) ANSI/ESDA/JEDEC 2000
(Charged Device Model)
JS-002-2022
Note: [1] Tested by a third-party testing agency, not tested in production.
5.4 Latch-up
Table 7 Latch-upl'!
Symbol Parameter Condition Type
LU Latch-up Ta=125°C, compliant with JESD78F.02-2023 Class T A

www.geehy.com Page 16



Note: [1] Tested by a third-party testing agency, not tested during production.

5.5 Recommended Operating Conditions

Table 8 Recommended Operating Conditions!'!

Symbol Parameter Minimum | Typical | Maximum Unit
value value value
Vear Battery input voltage 20 - 5.5 \Y,
Cear External capacitor from BAT to VSS 1 - - uF
Vis Temperature sensor voltage 0 - 1.5
Vepiox, Vce Input/Output pin voltage 0 - Vear \Y,
VscL, Vspa Communication pin voltage 0 - Vear
Note: [1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.
5.6 Thermal Information
Table 9 Thermal Information!'li?!
Symbol Parameter Value Unit
Reua Junction to ambient thermal resistance 120.5
Reuctop) Junction to case (top) thermal resistance 0.25
Reus Junction to board thermal resistance 43
°C /W
Wyt Junction to top characterization parameter 3.25
Wi Junction to board characterization parameter 42.25
Reucipbot) Junction to case (bottom) thermal resistance -
Note:

[1] Unless otherwise specified, data is obtained under normal temperature conditions.

[2] For more information on traditional and new thermal information, see the Semiconductor and IC
Package Thermal Metrics Application Report (SPRA953).

5.7 Supply Current

Table 10 Supply Current!l

Minimum| Typical |[Maximum
Symbol Condition Unit
value value value
lacTive Standard operating conditions - 60 -
IsLeEP Sensor resistor current below SLEEP threshold - 18 -
A
IppsLeep | Sensor resistor current below DPSLEEP threshold - 8 -
lorrF CE=V.L - 0.5 -

www.geehy.com
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Note: [1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.

5.8 Internal 1.5V LDO

Table 11 Internal 1.5V LDOI!"!

. Minimum Typical | Maximum .
Symbol Parameter Condition Unit
value value value
VREG18 LDO output voltage - 1.35 15 1.65
\Y,
VPoRhy POR hysteresis - - 0.05 -

Note: [1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.

5.9 1/10 Information (CE, GPIOx)

Table 12 1/O Information (CE, GPIOx)

Minimum | Typical | Maximum
Symbol Parameter Condition Unit
value value value
Vin High-level input voltage Vipo=1.5V 0.7 Vear - -
Vi Low-level input voltage Vipo=1.5V - - 0.3 Vear Vv
Vipbo=1.5V,
Vo GPIOx low-level output voltage - - 0.4
lot=1mA

5.10Internal Oscillator Specifications

Table 13 Internal Oscillator Specifications!'!

Minimum| Typical Maximum
Clock Symbol |Parameter Condition Unit
value value value
Operating
fusicLk - - 4 - MHz
frequency
Frequency Ta=-20°C~65°C -1.8 - 4.5
fhsicLk_DRIFT ) %
drift Ta=—40°C~85°C -7.25 - 7.25
HSICLK Ta=—40°C~85°C, the
oscillator frequency
Start-up ]
tusicLk sTaRT ) remains +/-3% of the - - 4 ms
- Time
nominal frequency or
triggers a power-on reset.
Operating
fLsicik - - 65.536 - kHz
frequency
LSICLK Frequency |  TA=-20°C~65°C 2.7 - 1
fLSICLK_DRIFT ) %
drift Ta=-40°C~85°C -8.65 - 6.1

Note: [1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.
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5.11Voltage Reference1 (REF1)

Table 14 Voltage Reference1(l

Minimum | Typical [Maximum
Symbol Parameter Condition Unit
value value value
Internal reference
VREF1 - 0.486 0.501 0.519 \Y,
voltage?
Internal reference
VREF1_DRIFT . Ta=—40°C to 85°C -80 - 80 PPM/C
voltage drift
Note:
[1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.
[2] Used for low dropout linear regulators (LDO) and other IP modules.
5.12Voltage Reference2 (REF2)
Table 15 Voltage Reference2l'l
Minimum | Typical Maximum
Symbol Parameter Condition Unit
value | value | value
VRer2 Internal reference voltage®? - 1.2 1.21 1.22 \Y
Vrer2 priFT |Internal reference voltage drift Ta=—40°C to 85°C -20 - 20 PPM/°C
Note:
[1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.
[2] It is used for C-ADC and V-ADC.
5.13Flash Memory
Table 16 Flash Memory!'!
Minimum| Typical Maximum
Symbol Parameter Condition Unit
value value value
- Data retention - 20 100 - Years
F|ash programming Data Flash - 100000 -
- ) Cycles
write cycle Instruction Flash - 100000 -
trRowrroG Row programming time - - - 150 us
tMASSERASE Block erase time Ta=—40°C to 85°C - - 40
ms
tSECTORERASE Sector erase time Ta=—40°C to 85°C - - 3
leL ASHREAD Flash read current Ta=—40°C to 85°C - 0.2 0.4
leLASHWRTIE Flash write current Ta=—40°C to 85°C - - 2 mA
|FLASHERASE Flash erase current Ta=—40°C to 85°C - - 1.5
www.geehy.com Page 19



Note: [1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.

5.14Internal Temperature Sensor

Table 17 Internal Temperature Sensor!']

. Minimum | Typical | Maximum .
Symbol Parameter Condition Unit
value value value
Internal VTEMPP 1.84 1.97 2
temperature .
VTemp VTEMPP—VTEMPN mV/°C
sensor voltage 0.17 0.18 0.19
drift (Guaranteed by design)

Note: [1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.

5.15NTC Thermistor Measurement

Table 18 NTC Thermistor Measurement!!!

Minimum | Typical Maximum
Symbol Parameter Unit
value value value
RNTRe(PU) Internal pull-up resistor 12 15 18 kQ

Resistance drift with
RNTC(ORIFT) -250 -120 0 PPM/°C
temperature changes

Note: [1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.

5.16C-ADC
Table 19 C-ADCIM
Minimum| Typical | Maximum
Symbol Parameter Condition Unit
value value value
Input voltage
Vc-ADC_IN - -0.1 - 0.1 \%
range
tc-anc_conv | Conversion time Single conversion - 1000 - ms
Quantization
Vreso 1LSB - 3.6 - pv
accuracy
Integral 16 bits, optimal input voltage
INL 9 P P g -20.5 3.1 20.5
nonlinearity range
Differential LSB
DNL ) ) 16 bits, no missing codes - 1.4 -
nonlinearity
Voffset Offset error 16 bits, post calibration -2.42 1.4 2.42
) 15 bits + (MSB) 1 bit sign,
vV , Offset error drift o - 0.029 - LSB/°C
offset_drift post calibration
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Minimum| Typical | Maximum
Symbol Parameter Condition Unit
value value value
15 bits + (MSB) 1 bit sign,
Eq Gain error o -274 84 274 LSB
covering input voltage range
15 bits + (MSB) 1 bit sign,
Eg_arift Gain error drift o - 3.32 - LSB/°C
covering input voltage range
Effective input
Rin . - 7 - - MQ
resistance
Note: [1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.
5.17V-ADC
Table 20 V-ADC!!
Minimum| Typical [Maximum
Symbol Parameter Condition Unit
value value value
Input voltage
Vv-ADC_TS_GPIO VEs=VRer2 -0.2 - 1.2
range
Battery input v
attery inpu
VBAT MODE - -0.2 - 54
voltage
Integral 16 bits, optimal fit, -0.1V
INL ] ) -7.5 3.4 7.5
nonlinearity to 0.8xVRrer2
Differential ) o
DNL ) ) 16 bits, no missing codes - 1.38 - LSB
nonlinearity
16 bits, post calibrationl?,
Voffset Offset error -3.9 1.02 3.9
Ves=VRer2
|16 bits, post calibrationl?,
Vofset arit ~ |Offset error drift 0.047 | LSB/°C
Ves=VRrer2
Eg Gain error 16 bits, —0.1V to 0.8xVFrs -3 48 368 LSB
Eg_arift Gain error drift | 16 bits, —0.1V to 0.8xVrs - - 3.5 LSB/°C
Effective input
Rin ) - 8 - - MQ
resistance
OSR=128 - 15.4 -
Conversion
tv.aoc_conv ) OSR=256 - 31 - ms
- time
OSR=512 - 61.4 -
Effective
ENOB - 14 16 - bits
number of bits
Note:
[1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.
[2] Factory calibration.
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5.1812C 1/O
Table 21 12C I/0M
Minimum | Typical | Maximum
Symbol Parameter Condition Unit
value value value
Vin High-level input voltage | SCL, SDA, Vipo=1.5V 1.39 - -
Vi Low-level input voltage Vipo=1.5V - - 0.41 \Y,
VoL Low-level output voltage | loL=1 mA, Vipo=1.5V - - 0.36
Ci Input capacitance - - - 10 pF
likg Input leakage current - - 1 - MA
Note: [1] Unless otherwise specified, data is recorded under conditions of TA = —40°C to 85°C.
5.1912C Timing (100kHz)
Table 22 12C Timing (100kHz)
Minimum| Typical Maximum
Symbol Parameter Condition Unit
value | value | value
] SCL duty cycle is -
fscL Clock operating frequency - 100 kHz
50%
tHD:sTA START condition hold time - 4.0 - -
tLow Low period of the SCL clock - 4.7 - -
us
tHiGH High period of the SCL clock - 4.0 - -
tsu:sta Repeated START setup - 4.7 - -
tHD:DAT Data hold time (SDA input) - 0 - -
tsu:paT Data setup time (SDA input) - 250 - -
ns
tr Clock rise time 10%~90% - - 1000
te Clock fall time 90%~10% - - 300
tsu:sto STOP condition setup time - 4.0 - -
Bus free time between STOP - - Hs
teur - 4.7
and START
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5.2012C Timing (400kHz)

Table 23 12C Timing (400kHz)

Minimum| Typical [Maximum
Symbol Parameter Condition Unit
value | value | value
) SCL duty cycle is
fscL Clock operating frequency - - 400 kHz
50%
tHD:sTA START condition hold time - 0.6 - -
us
tLow Low period of the SCL clock - 13 - -
tHIGH High period of the SCL clock - 600 - -
tsu:sTA Repeated START setup - 600 - -
tHD-DAT Data hold time (SDA input) - 0 - -
ns
tsu-DAT Data setup time (SDA input) - 250 - -
t Clock rise time 10%~90% - - 300
t Clock fall time 90%~10% - - 300
tsu:sTo STOP condition setup time - 0.6 - -
Bus free time between STOP - - - )
teur 1.3
and START
5.21HSC Timing
Table 24 HSC Timing
Minimum | Typical | Maximum
Symbol Parameter Condition Unit
value value value
ts Break time - 190 - -
ter Break recovery time - 40 - -
tHwA Host write 1 time Host drives HSC 0.5 - 50
tHwo Host write 0 time Host drives HSC 86 - 145
Host to device cycle ) s
teven _ Host drives HSC 190 - - H
time
Device to host cycle ] )
teveo . Devices drives HSC 190 205 250
time
tow1 Device write 1 time | Devices drives HSC 32 - 50
towo Device write 0 time | Devices drives HSC 80 - 145
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. Minimum | Typical | Maximum .
Symbol Parameter Condition Unit
value value value
Host drives HSC
Device response ) .
trsPs . after device drives 190 - 950
time
HSC
Host turnaround
tTRND . - 250 - -
time
HSC pin rise time
trisE ) - - - 1.8
from low to high
Host drives HSC
trsT HSC reset 22 - - S
before device reset
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6 Package Information
6.1 WLCSP12 Package Information

Figure 8 WLCSP12 Package Diagram

201+15um PACKAGE SIZE X:1592.5um
500um

159+25umf—|

500um

PACKAGE SIZE Y:1992.5 ym

9&&0 296 25um

360+40um §
<
[aV)

- BALL
SIDE VIEW BOTTOM VIEW

(1) The figure is not drawn to scale.
(2) All pins should be soldered to the PCB.

Figure 9 WLCSP12 Package Ildentification

Geehy Logo . Geehy
The first 7 digits of the product — XXX X X XX
Batch number > L LLLLLL
Internal identification number - Z Z 7Z Z
YYWW < Year and week
PIN1 - .
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6.2 DFN12 Package Information

Figure 10 DFN12 Package Diagram
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(1) The figure is not drawn to scale.
(2) All pins should be soldered to the PCB.

Figure 11 DFN12 Package Identification
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1.1 QFN16 Package Information

D

PIN 1
16 Lasermark

¢ |

Figure 12 QFN16 Package Diagram
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7 Packaging Information

Figure 14 Reel Packaging Specification Drawing
Tape Dimensions

- 7

= o 0o 0000000000

T T |/ C ) C ) ‘
l ) T ( ) ( )

—-I - L”_"

AD | Dimension designed to accommodate the component width

BO Dimension designed to accommodate the component length

KO Dimension designed to accommodate the component thickness
W Owverall width of the carrier tape

P1 Pitch between successive cavity centers

Quadrant Assignments For PIN1 Orientation In Tape

O O O O O O Sprocket Holes

)

Feed Direction

1
Q1!Q2 Q1'!Q2
Q34| [Q3|Q4
I

~

Pocket Quadrants
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Reel Dimensions

[\ /\ Reel Diameter

D=330+-20

L

All photos are for reference only, and the appearance is subject to the product.

Table 25 Reel Packaging Parameter Specification Table

Package Reel Diameter| A0 BO P1 KO w Pin1
Device Pins| SPQ
Type (inch) (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
BMP561 | WLCSP | 12 | 3000 7 1.75 2.15 4 0.55 8 Q1
BMP561 DFN 12 | 6000 13 2.70 4.20 8.00 1.10 12.00 Q3
BMP561 QFN 16 | 5000 13 3.25 3.25 8.00 1.10 12.00 Q1

www.geehy.com Page 29



8 Ordering Information

Example:

Figure 15 Product Information Naming Rules

Device Family

BMP 561

Battery Management

Product Type

Single—cell Gauge

Pin numbers

Y 8

Y=12 pins
L=16 pins

Flash Capacity

64KB

Package Type

XXX

Y=WLCSP
U=QFN
D=DFN

Temperature

-40°C to 85°C

Option Type

XXX=Code of the programmed device

R=Tape and reel

Table 26 Ordering Information Table

Main FLASH | Data FLASH | SRAM
Order Code Package SPQ | Temperature Range
(KB) (KB) (KB)
BMP561Y8Y6 64 4 8 WLCSP12 | 3000 -40°C ~85°C
BMP561Y8D6 64 4 8 DFN12 6000 -40°C ~85°C
BMP561L8U6 64 4 8 QFN16 5000 -40°C ~85°C
Note: SPQ=Smallest Packaging Quantity.
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9 Commonly Used Function Module Denomination

Table 27 Commonly Used Function Module Denomination

Full name Abbreviation
Reset management unit RMU
Clock management unit CMU
External Interrupt EINT
General-purpose 10 GPIO
Wake-up controller WUPT
High single-wire communication HSC
Independent watchdog timer IWDT
Window watchdog timer WWDT
Timer TMR
Power management unit PMU
Analog-to-digital converter ADC
12C Interface 12C
Universal asynchronous transmitter receiver UART
Flash interface controller unit FMC
Hash algorithm SHA
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10 Revision History

Table 28 Document Revision History

Date

Version

Revision History

February 2025

1.0

New

www.geehy.com

Page 32



Statement

This document is formulated and published by Geehy Semiconductor Co., Ltd.
(hereinafter referred to as “Geehy”). The contents in this document are protected by
laws and regulations of trademark, copyright and software copyright. Geehy reserves the
right to make corrections and modifications to this document at any time. Read this
document carefully before using Geehy products. Once you use the Geehy product, it
means that you (hereinafter referred to as the “users”) have known and accepted all the
contents of this document. Users shall use the Geehy product in accordance with

relevant laws and regulations and the requirements of this document.
1. Ownership

This document can only be used in connection with the corresponding chip
products or software products provided by Geehy. Without the prior permission of
Geehy, no unit or individual may copy, transcribe, modify, edit or disseminate all or part

of the contents of this document for any reason or in any form.

The “#%i#F” or “Geehy” words or graphics with “®” or “™” in this document are
trademarks of Geehy. Other product or service names displayed on Geehy products are

the property of their respective owners.
2. No Intellectual Property License

Geehy owns all rights, ownership and intellectual property rights involved in this

document.

Geehy shall not be deemed to grant the license or right of any intellectual property
to users explicitly or implicitly due to the sale or distribution of Geehy products or this

document.

If any third party’s products, services or intellectual property are involved in this
document, it shall not be deemed that Geehy authorizes users to use the aforesaid third
party’s products, services or intellectual property. Any information regarding the
application of the product, Geehy hereby disclaims any and all warranties and liabilities
of any kind, including without limitation warranties of non-infringement of intellectual

property rights of any third party, unless otherwise agreed in sales order or sales
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contract.
3. Version Update

Users can obtain the latest document of the corresponding models when ordering

Geehy products.

If the contents in this document are inconsistent with Geehy products, the

agreement in the sales order or the sales contract shall prevail.
4. Information Reliability

The relevant data in this document are obtained from batch test by Geehy
Laboratory or cooperative third-party testing organization. However, clerical errors in
correction or errors caused by differences in testing environment may occur inevitably.
Therefore, users should understand that Geehy does not bear any responsibility for such
errors that may occur in this document. The relevant data in this document are only used
to guide users as performance parameter reference and do not constitute Geehy’s

guarantee for any product performance.

Users shall select appropriate Geehy products according to their own needs, and
effectively verify and test the applicability of Geehy products to confirm that Geehy
products meet their own needs, corresponding standards, safety or other reliability
requirements. If losses are caused to users due to user’s failure to fully verify and test

Geehy products, Geehy will not bear any responsibility.
5. Legality

USERS SHALL ABIDE BY ALL APPLICABLE LOCAL LAWS AND
REGULATIONS WHEN USING THIS DOCUMENT AND THE MATCHING GEEHY
PRODUCTS. USERS SHALL UNDERSTAND THAT THE PRODUCTS MAY BE
RESTRICTED BY THE EXPORT, RE-EXPORT OR OTHER LAWS OF THE
COUNTRIES OF THE PRODUCTS SUPPLIERS, GEEHY, GEEHY DISTRIBUTORS
AND USERS. USERS (ON BEHALF OR ITSELF, SUBSIDIARIES AND
AFFILIATED ENTERPRISES) SHALL AGREE AND PROMISE TO ABIDE BY ALL
APPLICABLE LAWS AND REGULATIONS ON THE EXPORT AND RE-EXPORT
OF GEEHY PRODUCTS AND/OR TECHNOLOGIES AND DIRECT PRODUCTS.

6. Disclaimer of Warranty
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THIS DOCUMENT IS PROVIDED BY GEEHY "AS IS" AND THERE IS NO
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING,
BUT NOT LIMITED TO, THE WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, TO THE EXTENT PERMITTED BY
APPLICABLE LAW.

GEEHY'S PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED FOR USE AS CRITICAL COMPONENTS IN MILITARY, LIFE-
SUPPORT, POLLUTION CONTROL, OR HAZARDOUS SUBSTANCES
MANAGEMENT SYSTEMS, NOR WHERE FAILURE COULD RESULT IN
INJURY, DEATH, PROPERTY OR ENVIRONMENTAL DAMAGE.

IF THE PRODUCT IS NOT LABELED AS "AUTOMOTIVE GRADE," IT
SHOULD NOT BE CONSIDERED SUITABLE FOR AUTOMOTIVE
APPLICATIONS. GEEHY ASSUMES NO LIABILITY FOR THE USE BEYOND ITS
SPECIFICATIONS OR GUIDELINES.

THE USER SHOULD ENSURE THAT THE APPLICATION OF THE
PRODUCTS COMPLIES WITH ALL RELEVANT STANDARDS, INCLUDING BUT
NOT LIMITED TO SAFETY, INFORMATION SECURITY, AND
ENVIRONMENTAL REQUIREMENTS. THE USER ASSUMES FULL
RESPONSIBILITY FOR THE SELECTION AND USE OF GEEHY PRODUCTS.
GEEHY WILL BEAR NO RESPONSIBILITY FOR ANY DISPUTES ARISING
FROM THE SUBSEQUENT DESIGN OR USE BY USERS.

7. Limitation of Liability

IN NO EVENT, UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO
IN WRITING WILL GEEHY OR ANY OTHER PARTY WHO PROVIDES THE
DOCUMENT AND PRODUCTS "AS IS", BE LIABLE FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, DIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO
USE THE DOCUMENT AND PRODUCTS (INCLUDING BUT NOT LIMITED TO
LOSSES OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES
SUSTAINED BY USERS OR THIRD PARTIES). THIS COVERS POTENTIAL
DAMAGES TO PERSONAL SAFETY, PROPERTY, OR THE ENVIRONMENT, FOR
WHICH GEEHY WILL NOT BE RESPONSIBLE.
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8. Scope of Application

The information in this document replaces the information provided in all previous

versions of the document.

© 2025 Geehy Semiconductor Co., Ltd. - All Rights Reserved

Geehy Semiconductor Co., Ltd.  «:ss7sc6299999 @wwwgeenycom = contactageehy.com



	1 Product Characteristics
	2 Product Information
	3 Pin Configuration and Functions
	3.1 Pin Distribution
	3.2 Pin Functions

	4 Functional Description
	4.1 System Architecture
	4.1.1 System Block Diagram
	4.1.2 Address Mapping

	4.2 Core
	4.3 Flash
	4.4 Clock
	4.4.1 Clock Source
	4.4.2 Clock Tree

	4.5 Interrupt Controller
	4.5.1 Nested Vector Interrupt Controller (NVIC)
	4.5.2 External Interrupt Controller (EINT)

	4.6 Reset
	4.7 Power Management
	4.8 GPIO
	4.9 Timer
	4.10 Watchdog
	4.11 WUPT
	4.12 Communication Peripherals
	4.12.1 I2C
	4.12.2 HSC
	4.12.3 UART

	4.13 ADC
	4.13.1 C-ADC
	4.13.2 V-ADC

	4.14 SHA256

	5 Electrical Characteristics
	5.1 Test Conditions
	5.1.1 Maximum and Minimum Values
	5.1.2 Typical Values
	5.1.3 Power Supply

	5.2 Absolute Maximum Ratings
	5.3 ESD
	5.4 Latch-up
	5.5 Recommended Operating Conditions
	5.6 Thermal Information
	5.7 Supply Current
	5.8 Internal 1.5V LDO
	5.9 I/O Information（CE, GPIOx）
	5.10 Internal Oscillator Specifications
	5.11 Voltage Reference1（REF1）
	5.12 Voltage Reference2（REF2）
	5.13 Flash Memory
	5.14 Internal Temperature Sensor
	5.15 NTC Thermistor Measurement
	5.16 C-ADC
	5.17 V-ADC
	5.18 I2C I/O
	5.19 I2C Timing (100kHz)
	5.20 I2C Timing (400kHz)
	5.21 HSC Timing

	6 Package Information
	6.1 WLCSP12 Package Information
	6.2 DFN12 Package Information
	1.1 QFN16 Package Information

	7 Packaging Information
	8 Ordering Information
	9 Commonly Used Function Module Denomination
	10 Revision History

