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1. Core Features

CPU
8-bit 1T 8051 core
1/2/4/8 System Clock Division
Dual DPTR
Dual-line debugging
ROM
16K bytes FLASH Program Memory(1K
erase/write cycles)
128 bytes EEPROM(10K erase/write cycles)
data retention: 10 years
RAM
256 bytes IRAM
512 bytes XRAM
GPIO
Up to 18 I/O pins
Interrupt on any port change
Timer/PWM
16-bit 8051 standard timers TO/T1
16-bit timer T2 with capture and programmable
output
16-bit pwm with 7-channels complementary
outputs
AWU
WDT
Others
CRCI16 calculation unit
Configurable logic cell (CPL)

External crystal oscillator stop detection

Communication
two UARTSs

Analog Peripherals
12-bit and 10 channels ADC
Power-on reset

Brownout reset

Clock management

Internal 32MHz RC(£1%)

Internal 32KHz RC

1 to 20MHz crystal oscillator
Mode

Normal mode

IDLE mode

STOP mode, minimum current <luA
Operating Characteristics

Clock: up to 32MHz
2.7~5.5V
-40°C~85°C

Voltage Range:

Temperature Range:

Package
TSSOP20
QFN20
SOP16
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2. Description

ATMS8F8040A is an 8-bit MCU with 16K bytes of Flash program memory.It has the following features:16K bytes of
Flash program memory,256 bytes of SRAM,512 bytes of extended XRAM,128 bytes of internal EEPROM, two 16-bit
high-performance timers T0/T1,one 16-bit timer T2 with 3-channels capture, one PWM with dead-time,one WDT,two
UARTSs,one 12-bit ADC,one CRC,one configurable logic cell(CPL).ATM8F8040A suitable for consumer and control

electronic product applications.
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3. Block diagram
¢—— P VDD
L Serial 1T High Performance Pawer On and
SWDAT < Brown-out [«———— X Vss
| Debug 8051 CPU : RST
Detection [¢———
AN o
) ———
16K FLASH <:'> Timer0/1 T1
e
with 128BYTE K ————————— >
EEPROM _ _ T2cH1
o TIEwill T2CH?2
Input Capture D T2CH3
L —— RXD1
-~
<—————————> uAmrT1 TXDL
—_—
XIN PP G I  ———
o | XTAL1-20M <>
sl ] p
IHRC32M S ———
Power
ILRC32K i Management <——————>| PinInterrupt
| Clk Monitor |
PO R PO R e—— Y — wDT
8 AIN[11:0]
Re———> P1 <————— > <————"> 1sitac
l«— ADCETG
RXDO
P2 > P2 <> <(——————>  UARTO | DO
7 /PWMOUT
BUZ
— BUZ I E—_ <————————> PwWM(7ch) FLT
—
CPL <:> <‘r:> CRC

Figure 3-1 Block diagram
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4.

Pins description and alternate functions

PWM6/T2CAPO/BEEP/PO2| |
TXDO/AIN6/PO3| |
RXDO/AIN7/PO4| |

NRST/P20) |
AIN8/XIN/POS| |
AIN9/XOUT/POS| |

vss[ |
SWDAT/TXD1/AIN10/P21| |
vop| |
TO/T2CAP2/AINO/PO7| |

10

TSSOP20

20

19

18

17

16

15

14

13

12

13,

| | POO/AIN4/T2CAP2/PWMS
| | P17/RXD1/SWCLK
| | Pi6/PWM4

| |P15/pPWM3

P14/AIN3/PWM2/T2CAPO

P13/PWM6/CLKO/PWM1

P12/PWMO

P11/AIN2/PWM1/ADC_TRIG

P10/AIN1/FLT/T1

PO1/AIN5/T2CAP1/ADC_TRIG/PWM3

Figure 4-1 TSSOP20
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Figure 4-2 QFN20
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PWMG/T2CAP1/BEEP/PO2 \I . 16 | PO1/AING/T2CAP1/ADC_TRIG/PWM3
TXDO/AING /P03 |Z L P00/ AIN4/T2CAP2/PWM5
RXDO/ATNT /P04 E E P17/RXD1/SHCLK
NRST/P20 E E P14/ATN3/PWM2/T2CAPO
S0P16
AIN8/PO5 E E P13/PHMG/CLKO/PWMI
vSS \Z E P11/ATN2/PWM1/ADC_TRIG
SWDAT/TXD1/AIN10/P21 II E P10/AINT/FLT/T1
VDD \L | 9 | POT/AINO/T2CAP2/T0
Figure 4-3 SOP16
Table 4- 1 Pins description
TSSOP20 QFN20 SOP16 /O Alternate Functions

1 3 1 P02 PWM6/T2CAPO/BEEP

2 4 2 P03 TXDO/AING

3 20 3 P04 RXDO/AIN7

4 19 4 P20 NRST

5 18 5 P05 AINS/XIN

6 17 P06 AIN9/XOUT

7 16 6 VSS

8 15 7 P21 SWDAT/TXD1/AIN10

9 14 8 VDD

10 13 9 P07 AINO/T2CAP2/T0

11 12 10 P10 AIN1/FLT/T1

12 11 11 P11 AIN2/PWM1/ADC_TRIG

13 10 P12 PWMO

14 9 12 P13 PWM6/CLKO/PWM1

15 8 13 P14 AIN3/PWM2/T2CAPO

16 7 P15 PWM3

17 6 P16 PWM4

18 5 14 P17 SWCLK/RXDI1

19 2 15 P00 AIN4/T2CAP2/PWMS
20 1 16 POl AINS/T2CAP1/ADC_TRIG/PWM3
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5. Package information

o TSSOP20
D
L "7\ COMMON DIMENSIONS
o S (UNITS OF MEASURE=MILLIMETER)
=TT o \& [ ( SYMBOL | MIN NOM MAX
A - - 1.20
#15£0.05 0.05:0.05 DEP Al 0.05 - 0.15
BTM E-MARK B=2— \ \ A2 0.90 1.00 1.05
— A3 0.34 0.44 0.54
B L ! b 0.20 — 0.28
b1 0.20 0.22 0.24
~ L) c 0.10 — 0.19
wl|m P cl 0.10 0.13 0.15
I Al 6.40 6.50 6.60
E 6.20 6.40 6.60
E1 4.30 4.40 4.50
BASE METAL| e 0.65BSC
b L 0.45 [ 060 [ 0.75
L1 1.00REF
INDEX ©0.8+0.05 0.05+0.05 DEP b1 L2 0.25BSC
4
R 0.09 - -
NN R1 000 | - -
= o S 0.20 - -
- 01 0 - 8
=] — N 02 10 I 5
L& ] 03 10° 12° 14
SECTION B-B
[ \2

—Le -
< |<| < NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD MQO—-153 AC
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

[ ]o.10

Figure 5-1 TSSOP20 package information
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5. 2.

QFN20
Package Top View

PIN 1%@

Package Bottom View

FIN 1

DIMENSION IN MM

SYMBOLS

MIN NOM MAX

A 0.500 0.550 0.600
Al 0.007 0.012 0.017
D 2.900 3.000 3.100
E 2.900 3.000 3.100
D1 1.150 1.200 1.250
E1 0.950 1.000 1.050
0.350 0.400 0.450

0.150 0.200 0.250

e 0.350 0.400 0.450
el 0.350 0.400 0.450
e2 0.550 0.600 0.650
X1 0.550 0.600 0.650
X2 0.550 0.600 0.650

Figure 5-2 QFN20 package information

Package Side View

3
!

10 /17



c& ATM8F8040A Datasheet

NANO-CORE CHIP

5.3. S0P16

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

D — =L2

4,;@!) LT SYMBOL [ MIN NOM MAX

i = —L‘“T A = - 1.75

T _k_—ar—f k—.j. Al 0.10 0.15 0:25

2 o A2 1.35 1.45 1.55

A3 0.55 0.65 | 0.75

b 0.36 - 0.51

= o b1 0.35 0.40 | 0.45

c 0.18 - 0.25

cl 0.17 0.20 | 0.23

D 9.80 9.90 | 10.00

L E 5.80 6.00 6.20

i I —1 e E1 3.80 380 | 4.00

e 1.22 1.27 1.32

% H H iﬂ H H H %}" L 045 | 0.60 | 080

) L ] 1.04REF
|_e | b B ;2 — 0.25BSC

R1 0.07 - -
m , h 0.30 0.40 0.50
PETRY 0 0 - 8

[ | 01 6 8 10°
<3 T T— == T T—] 07 6 & 10
AR T mesast
! 4 < 7 9

NOTES:
BASE METAL
|—nb1 [ WITH PLATING ALL DIMENSIONS MEET JEDEC STANDARD MS—012 AC

DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

SECTION B-B

Figure 5-3 SOP16 package information
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6. Electrical characteristics

6. 1. Limit parameters
Table 6- 1 limit parameters
Symbol Parameters Range Unit Others
VDD External supply voltage -0.3~6.0 \% -
Tsta Storage temperature range -40~125 C -
Topt Operating temperature -40~85 C -
Vi Input voltage on 1/0 -0.3~VDD+0.3 \% -
Vo Output voltage on I/O -0.3~VDD+0.3 \% -
Total current sunk by sum
IoLr 100 mA Max
all I/Os
Total current sourced by
Tont -100 mA Max
sum of all I/Os
6. 2. DC Characteristics
Table 6-2 Voltage and Current characteristics
If there are no other instructions, VDD-VSS=5V, TA=25C
Symbol Parameters Test Conditions MIN TYP MAX Unit
FHRC:32MHZ, FCPU=8MHZ[1] 4.5 5.5 Vv
Vbp Operating Voltage
FHRC=16MHZ, Fch=4MHZ 2% 5.5 Vv
) Fsystem =32MHz;Fcpu=8MHz;ADC disabled;all I/Os
Ibp1 Operating Current ) 12.5 mA
push-pull output without load;P1 toggled;
! Fsystem =16MHz;Fcpu=4MHz;ADC disabled;all I/Os
Ipp11 Operating Current 7.5 mA
push-pull output without load;P1 toggled;
Fsystem =4MHz;Fcpuy=2MHz;ADC disabled;All
Ipp2 IDLE Current(IDLE) 1.9 mA
peripherals disabled;CPU is idle
All analog peripherals disabled;BOR enable;CPU is
Ibps IDLE Current(STOP) 40 uA
stop
All analog peripherals disabled;Internal LRC
Ipp4 IDLE Current(STOP) 3 uA
enable;WT enable;CPU is stop
Ibps IDLE Current(STOP) All analog disabled;BOR disable;CPU is stop 1 uA
I/O input high level
Vi 0.7 VDD
voltage
/O input low level
Vi 0.3 VDD
voltage
I leakage current Input low level voltage 1 uA
In leakage current Input high level voltage 1 uA
Vou Output high level voltage Isrc=10mA 0.9 VDD
Output low level voltage
Vo (except P11/P12/P13/ Isink=20mA 0.1 VDD
P14/P15/P16/P00/PO1)
Vora Output low level voltage Isink=50mA 0.2 VDD
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(P11/P12/P13/P14/P15/
P16/P00/PO1)
Pull-up
Reuri 50 KQ
(except P20)
Rpurz Pull-up(P20) 150 KQ
BOR level=4.3V 4.2 43 4.4 v
BOR Brownout reset threshold BOR level3 7V >0 > > Y
BOR level=2.9V 2.8 2.9 3.0 v
BOR level=2.5V 24 2.5 2.6 v
[1]Internal HRC is configured by tool. CPU clock is configured by system clock division and FLASH wait time PWAIT.
6. 3. ADC Characteristics
Table 6- 3 ADC Characteristics
(TA=25°C)
Symbol Parameters Test Conditions MIN TYP MAX Unit
Vb Supply voltage VDD=5V 2.7 55 \%
Virer1 VDD=5V 1.94 2.0 2.06 A%
VIREF2 Internal reference voltage VDD=5V 2.34 2.4 2.46 \%
Virer3 VDD=5V 3.54 3.6 3.66 A%
VEREF External reference voltage VDD=5V VDD
Vi Conversion voltage range VDD=5V 0 VREF \%
Nr Accuracy VDD=5V 12 Bit
DNL Differential non linearity VDD=5V 2 LSB
INL Integral non linearity VDD=5V +3 LSB
Eg Gain error VDD=5V +4 LSB
Eap!!! Total absolute error VDD=5V +8 LSB
Ez!! Offset error VDD=5V +4 LSB
Fapci 4.5~5.5V 2 MHz
Clock frequency
Fapc2 2.7~5.5V 1 MHz
Tapc Conversion time VDD=5V 13.5 TCK
Tsampi VDD=5V,Fapc=2MHz 4 16 TCK
Sampling time
Tsampi VDD=3V,Fapc=1MHz 4 16 TCK
Canc CADCH VDD=5V 25 pF
[1] The value is calibrated by software
[2] Guaranteed by design
6. 4. IHRC Characteristics
Table 6- 4 IHRC Characteristics
Symbol Parameters Test Conditions MIN TYP MAX Unit
Vbp Operating voltage 2.7 55 \%
Freq Frequency Calibration value 32 MHz
25°C,5V -1 +1 %
Fvar Frequency error
-40 ~ +85°C ,2.7V~5.5V -3 +3 %
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6. 5. ILRC Characteristics
Table 6- 5 ILRCCharacteristics
Symbol Parameters Test Conditions MIN TYP MAX Unit
Vbp Operating voltage 2.7 5.5 \'%
Fregs Frequency Calibration value 32 kHz
Fyar2 Frequency error -40 ~+85°C ,2.7V~5.5V -10 +10 %
6. 6. CRY Characteristics
Table 6- 6 CRY Characteristics
(TA=257C, 2.7V~5.5V)
Symbol Parameters Test Conditions MIN TYP MAX Unit
4.5V<VDD<5.5V,CL=22pF 1.0 20.0 MHz
Freq Frequency 3.0V<VDD<5.5V,CL=30pF 1.0 12 MHz
2.7V<VDD<5.5V,CL=30pF 1.0 8 MHz
6. 7. Flash memory Characteristics
Table 6- 7 FLASH memory Characteristics
Symbol Parameters Test Conditions MIN TYP MAX Unit
Vbp Operating voltage -40 ~ +85°C 2.7M 5.5 A%
Vbbr Operating read and write, VDD=5V -40 85 °C
temperature
[1]The minimum voltage for flash write is 4.5v
Table 6- 8 EEPROM Characteristics
Symbol Parameters Test Conditions MIN TYP MAX Unit
Vb Operggs -40°C~+125C 2.7 5.5 \%
temperature
Vbbr Operatig read and write, VDD=5V -40 85 °C
temperature
6. 8. NRST and EXTI Characteristics
Table 6-9 NRST and EXTI Characteristics
(TA=257C, 5V)
Symbol Parameters Test Conditions MIN TYP MAX Unit
T EXTTI input filtered VDD=5.0V s s
pulse(expectedP20)
Trst NRST input filtered pulse VDD=5.0V 10 us
6. 9. EFT Characteristics
Table 6- 10 EFT Characteristics
(TA=257C, 5V)
Symbol Parameters Test Conditions Pass Value Unit
Verr Electrical Fast Fsys=IHRC, BOR 4] +4500 \Y%
Transient

6. 10. ESD Characteristics
Table 6-11 ESD Characteristics
(TA=25°C, 5V)
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Symbol Parameters Test Conditions Maximum Unit

Electrostatic discharge
VEsDHBM) +8000 AV

voltage(human body model)
TA=25°C
Electrostatic discharge
VEsp(cpm) ) +2000 A\
voltage(charge device model)

6. 11. Latch up Characteristics
Table 6- 12 Latch up Characteristics

Symbol Parameters Test Conditions Pass Value Unit

LU Latch up TA=25°C,VvDD=5V +200 mA
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7. Chip type
Chip type Package Pins
ATMS8F8040A-KT3 TSSOP20 20
ATMB8F8040A-KQ3 QFN20 20
ATMS8F8040A-DS3 SOP16 16
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8. Revision history

Rebision Date Changes
1.0 2024.06.20 Initial release

IMPORTANT NOTICE - PLEASE READ CAREFULLY
Nano-core Chip and its subsidiaries (“NCC”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to NCC products and/or to this document at any time without notice. Purchasers should obtain the latest relevant
information on NCC products before placing orders. NCC products are sold pursuant to NCC’s terms and conditions of sale in place at the

time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of NCC products and NCC assumes no liability for application

assistance or the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by NCC herein.

Resale of NCC products with provisions different from the information set forth herein shall void any warranty granted by NCC for such
product. NCC and the NCC logo are trademarks of NCC. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2022 HangZhou Nano-core Chip — All rights reserved

17 /17



	1.Core Features
	2.Description
	3.Block diagram
	4.Pins description and alternate functions
	5.Package information
	5.1.TSSOP20
	5.2.QFN20
	5.3.SOP16

	6.Electrical characteristics
	6.1.Limit parameters
	6.2.DC Characteristics
	6.3.ADC Characteristics
	6.4.IHRC Characteristics
	6.5.ILRC Characteristics
	6.6.CRY Characteristics
	6.7.Flash memory Characteristics
	6.8.NRST and EXTI Characteristics
	6.9.EFT Characteristics
	6.10.ESD Characteristics
	6.11.Latch up Characteristics

	7.Chip type
	8.Revision history

