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FG8190L48

1 SR

FG8190 HLHLIEHIE H ik 32 Szt fE CPU W%, H TAESREREI N 64MHz £ 96MHz. ik N A7 s 1
¥5, 64KB N1, 52.5KB ] RAM F11 8KB (1] ISP ROM. 4k, H b8R8 o a jk /b ks 17 )
8] o

ANEIEAE T EE, A UART #:10, —ASPI W&, —/SPI Eik&E 1, — M FFEM RC #
1,

RIS 4G, =A% PWM BN &, mi ADC BUEUHE:, 2 13 A EBcas DU T g 1 23 T
K#s, VAL DAC HRHD RS S5 AR SRR .

O AE-40 B+ 85°C IR EVE N TAE, HEHEE N 3.0 £ 3.6V, Hi&H T Z RN, fansHEEd. T
FFi %, PC A, HHLIEHI 555,

2 SRR

2.1 W

4 Memory h / SPIN Accelerator Core X
( 8KBytes ROM ) ( Clark/Park/iPark )
Matrix Calculation
[ 64KBytes eFLASH j 96MHz L J
3 Pipeline
L 52.5KBytes RAM J 32 interrupts ( 32-bit Multiplier J
(| 32bitDivider |
A
a System Peripheral D SOC Connectivity D K SPIN Connectivity
[ RTC ) 4 12C-Ms ) ([ PWMTimero/1/2 |
( Watch dog ) ( UARTO/UART1 ) C ADCx 1 )
( General Timer ) ( CAN2.0 ) C DACx 2 )
( RegisterFile ) ( SPI Master ] ( PGAX 7 )
( SPI Slave ) ( Comparatro x 13 )
< 4 Yy y

Ex 1 DRIEE
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2.2 FAEIS LT

0x0000_0000

0x0000_FFFF

0x0800_0000

0x0800_FFFF

Ox1FFF_0000

OX1FFF_1FFF

0x2000_0000

0x2000_C000

Boot_From_ROM
(BOOTO=1)
0x0000_0000
0x0000_1FFF
0x0800_0000
FLASH
64KBytes
0x0800_FFFF
1FFF S N S
Ox1FFF_0000 | ROM (Alias)
i 8KBytes
Ox1FFF_1FFF | .
0x2000_0000
RAM
52.5KBytes
0x2000_D1FF

0x2000_D1FF

Boot_From_Flash
(BOOTO0=0)

FLASH(Alias)
64KBytes

ROM
8KBytes

RAM
52.5KBytes

ElZ 2 fFfi#eRmRyT
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3 EHHR

3.1 LQFP48 &}

3.2 LQFP 48 &R

X_AI00 [
X_AI01 ]
X_Alo2 [ |
X_AI03 [
X_AlO4 [ |
X_AlO5 [ |
X_AI06 [ |
X_AIO7 [ |
X_AIO8 [ |
X_AIO9 [ |
X_OUuT [|

XN [

36 VCCIO

w
~N

38
39
40
a1
42
43
44
45
46

EN
~

35 VSS

34 vcc

32 PC7

33 RESETN

LQFP48

30 PD8

31 SPI_CLK

29 PD1

28 ] PDO
27 ] P2
26 ] PCO
25 ] PCS

24 []pce
23 [ 1pPCc3
22 [ 1pca
21 [ 1PA7
20 [ ] PA6
19 | lpas
18 [ | PA4
17 [ 1pA3
16 | ]PA2
15 [ |pA1
14 [ "Tpa0
13 [ ] pB7

D
(o]
BOOTO [ | 1 O
SWDIO [ | 2
SWCLK [ |3

PD5 4
PD6 5
PBO 6

=g 1 ERMEA

PB2 8
PB3 9
PB4 10

PB5 11
PB6 12

1 BOOTO0 BOOTO0 DI Pu Boot Select 1: ROM 0: Flash
2 SWDIO SWDIO DIO Pu SWD Data 10
3 SWCLK SWCLK DI Pd SWD Clock
4 PD5 X SPI CSB DI Pu SPI Slave ChipSelect (default)
HALL A DI Pu Hall Signal Input
5 PD6 X SPI SO DO Pu SPI Slave Data Ouput (default)
HALL B DI Pu Hall Signal Input
UART1 RX DI Pd Uart]l Rx
6 PBO INT IN2 DI Pd External Interrupt Input2
TRGI DI Pd Timer External Trgi
GPIO PB0 DIO Pd GPIO
7 PB1 UARTI1 TX DO Pd Uartl Tx
GPIO PBI DIO Pd GPIO (default)
3 PB2 X MSPI MISO | DI Pd SPI Master Data Input
GPIO PB2 DIO Pd GPIO (default)
9 PB3 X MSPI MOSI | DO Pd SPI Master Data Output
GPIO PB3 DIO Pd GPIO (default)
10 PB4 X MSPI SCLK | DO Pd SPI Master Clock Output
GPIO PB4 DIO Pd GPIO (default)
11 PB5 X MSPI CSBO | DO Pd SPI Master Chip Select Output
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FG8190L48

GPIO PBS5 DIO Pd GPIO (default)
SCL DIO Pd 12C SCL Line
12 PB6 X MSPI CSB1 | DO Pd SPI Master Chip Select Output
GPIO PB6 DIO Pd GPIO (default)
13 PB7 SDA DIO Pd 12C Data Line
GPIO PB7 DIO Pd GPIO (default)
14 PAO BRAKE DIO Pd BRAKE
GPIO PAO DIO Pd GPIO PAO
15 PA1 FR DIO Pd Motor Forward Reverse
GPIO PA1 DIO Pd GPIO PAO
16 PA2 CB DO Pd PWM C Phase Bottom
GPIO PA2 DIO Pd GPIO (default)
17 PA3 BB DO Pd PWM B Phase Bottom
GPIO PA3 DIO Pd GPIO (default)
18 PA4 AB DO Pd PWM A Phase Bottom
GPIO PA4 DIO Pd GPIO (default)
19 PAS CT DO Pd PWM C Phase Top
GPIO PAS5S DIO Pd GPIO (default)
20 PAG BT DO Pd PWM B Phase Top
GPIO PAG6 DIO Pd GPIO (default)
1 PAT AT DO Pd PWM A Phase Top
GPIO PA7 DIO Pd GPIO (default)
DB DI Pd PWM D Phase Bottom
2 PC4 HALL A DI Pd HALL A Input
TRGO DO Pd Trgo (default)
GPIO PC4 DIO Pd GPIO
DT DI Pd PWM D Phase Top
23 PC3 HALL B DI Pd HALL B Input
GPIO PC3 DIO Pd GPIO
GPIO PC6 DIO Pd GPIO
24 &6 HALL C DI Pd HALL C Input
ENCI1 DI Pd ENCI1 Input
HALL D DI Pd HALL D Input
& P TRGO DO Pd Trgo
GPIO PC5 DIO Pd GPIO
2% PCO 2ENCI1 DI Pd Motor ENC Input (ENC-A)
GPIO PC0 DIO Pd GPIO
27 PC2 2ENC2 DI Pd Motor ENC Input (ENC-B)
GPIO PC2 DIO Pd GPIO
UART2 TX DO Pu Uart2 Tx
CAN TX DO Pu CAN Tx
28 PDO ENCI DI Pu Timer Encl
FG DO Pu HALLAHALLB"HALLB or HALLA
PWMO DO Pu TIM1 OC4N/TIM2 OC4N/TIM3 OC4
GPIO PDO DIO Pu GPIO (default)
UART2 RX DI Pu Uart2 Rx
CAN RX DI Pu CAN Rx
29 PD1 ENC2 DI Pu Timer ENC2
PWMI1 DO Pu TIM1 OC4/TIM2 OC4
GPIO PDI1 DO Pu GPIO
30 PDS X SPI SI DI Pu SPI Slave Data Input
2ENCI1 DI Pu Timer 2ENC1
31 SPI SCLK | X SPI SCLK DI Pu External SPI Slave Clock
INT IN3 DI Pd External Interrupt Input3
32 PC7 UARTI1 TX DO Pd optional
2ENC2 DI Pd Timer 2ENC2
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FG8190L48

GPIO _PC7 DIO Pd GPIO (default)
33 RESETN X RESETN DI Pu Chip Reset Pin, Low Active
34 VCC VCC P N/A | Core Power
35 VSS VSS P N/A | GND
36 VCCIO VCCIO P N/A | 3.3V Input Power
37 X AIOO X AIO0 Al N/A | Analog Input
38 X AIO1 X AIO1 Al N/A | Analog Input
39 X AIO2 X AIO2 Al N/A | Analog Input
40 X AIO3 X AIO3 Al N/A | Analog Input
41 X AIO4 X AIO4 Al N/A | Analog Input
42 X AIOS X AIOS Al N/A | Analog Input
43 X AIO6 X AIO6 AIO N/A | Analog Input Output
44 X AIO7 X AIO7 Al N/A | Analog Input
45 X AIO8 X AIO8 Al N/A | Analog Input
46 X AIOY9 X AIO9 Al N/A | Analog Input
47 X OUT X OUT DO N/A | External Oscillator input, Chip Output Pin
48 X IN X IN DI N/A | External Oscillator Output, Chip Input Pin

4 HESFHE

4.1 X HKBEE

F"ig 2 BN RREFEE

28 /ME HRUE LZON ! shr |
VCC Power Supply 1.08 1.2 1.32 \Y
VCCIO Power Supply 3.0 3.3 3.6 \Y
High Oscillator Frequency - - 96 MHz
Low Oscillator Frequency - 32 - KHz
PLL Frequency - - 96 MHz
Maximum Current into Vcc - - 120 mA
Maximum Current out of Vss - - 120 mA
Maximum Current sunk by an - - 40 mA
low voltage 1/0 pin
Maximum Current sourced by - - 40 mA
an low voltage 1/0 pin
Maximum Current sunk by - - 100 mA
total low voltage 1/O pin
Maximum Current sourced by - - 100 mA
total low voltage 1/O pin
Supply Output Pulse Current - - 2.5 A
(10ms)
Thermal Resistance, 9 ja - - 40 C/W
Thermal Resistance, 0 jc 10 C/W
Operating Temperature -40 - 105 C
Storage Temperature -55 - 155 C
HBM - - 4 KV
PrftSc?ion MM - - 250 v
Latch-up - - 250 mA
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4.2 DC XS

4.2.1 MCU BB 3%

& 3MCU BSE% (VDD-VSS=3.0~3.6), Ta = 25C)

Parameter

Typ \ Max

Unit

Test Conditions

VCC Input power voltage 3.0 3.3 3.6 \
VCCIO Input power voltage 3.0 3.3 3.6 \
VSS Input power voltage -0.3 - - \%
IDD1 MCU Operating Current Internal high speed
Normal Run Mode Oscillator, flash on
HCLK = 64MHz 11 mA
While(1){} Executed
From Flash
IDD2 MCU Operating Current Internal high speed
Normal Run Mode Oscillator, flash off
HCLK = 64MHz 9 mA
While(1){} Executed
From RAM
lidle Operating Current Idle 5 mA | All digital off
mode HCLK=64MHz 9 mA | All digital on
Ipwd Standby Current
Power-down Mode 50 uA
(Deep Sleep Mode)
Vil Input Low Voltage -0.3 - 0.3VDD \Y
Vih Input High Voltage 0.7VvDD - VDD+0. A%
3
Tsd Thermal Shutdown 165 ©
Temperature
Tsdhys Thermal Shutdown .
. 50 C
Hysteresis
4.2.2 Flash B Z2%
1% 4 Flash B S
Parameter Max Unit Test Conditions
Ta Operation Temperature -40 25 85 C
Pclk Frequency of Pclk 31.35 33 34.65 MHz
Ikg Leakage Current - - 1 uA
- - 3 uA
Isb Standy Current - B 20 UA
IccO Idle Current - - 1.25 mA
Icc2 Read Current - - A5 mA
Icc3 Page Write Current - - 2 mA
Iccd Program/Erase Current - - 3 mA
Nendr Endurance - 100K - cycles
Tret Data Retention - 10 - year
Terase Page Erase Time - 6 - ms
Tprog Page Program Time - 2 - ms
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4.3 AC B S

4.3.1 W EE YR A%

#F& SHSO BSEH

Symbol Parameter Min Typ Max Unit Conditions
Vhso Supply Voltage 3.0 33 3.6 \
Fhso Center Frequency - - 96 MH
z
Thso Operating Current - 30 - uA

4.3.2 WIMEIEIRZ 55

=1 6LSO BEEH

Parameter i Conditions
Vlso Supply Voltage 3.0 33 3.6 \Y
Flso Center Frequency - 32 - KHz
Ilso Operating Current - 3.5 - uA
4.3.3 EEBUHA PLL

#=H 7PLLESEH

Symbol Parameter Min Typ Max Unit Conditions

Fpll Frequency Range 50 - 150 MH
z

Ipll0 Operating Current - 150 - uA

Iplll Sleep Current - 1.5 - uA

4.3.4 LLE 5%

1% 8 MABRMLRRESSH

Parameter i Conditions
Icc Operating supply current - 35 110 uA
Viemr Input common mode 0 - 33 v
range
Vos Input offset voltage -10 - 10 mV
Vhys Hysteresis - 23 - mV | Vempx=2.5V
Iin Input current 0 1 uA
Tdel Comparator delay 0.1 us

R 9 RIPTRERMLLNRE S SH

Symbol Parameter Min Typ Max Unit Conditions
Icc Operating supply current - 35 100 uA
Viemr Input common mode 0 - 2.3 v
range
Vos Input offset voltage -10 - 10 mV
Vhys Hysteresis - 20 - mV | Vempx=2.5V
Iin Input current 0 1 uA
Tdel Comparator delay 0.1 us
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4.3.5 A gm R 2 UK A%

=& 10 ENMAFRBESEH

Symbol Parameter Min Typ Max Unit Conditions
Icc Operation supply current - 150 300 uA
Vicmr Input common mode 03 ) 35 v
range
Volr Output linear range 0.1 - 3.5 V | Gain=48x
Vos Input offset voltage -8 - 8 mV
Avzi Differential amp gain -2 2 % | Gain=1x ~48x
Kemmr Common mode rejection - 55 - dB | Gain=8x
ratio
Rindif Differential input - 27 - kQ
impedance
Slew rate 7 10 - V/us | Gain=8x
Tst Settling time 200 400 ns
Fig 11 BIRMARESSH
Symbol Parameter Min Typ Max Unit Conditions
Icc Operation supply current - 80 140 uA
Volr Output linear range 0.1 - 3.5 V | Gain=48x
Vos Input offset voltage -10 - 10 mV
Av Differential amp gain -2 2 % | Gain=1x ~48x
Kemmr Common mode rejection i 55 \ dB | Gain=8x
ratio
Iin Input current - 0 1 uA
Slew rate 8 12 - V/us | Gain=8x
Tst Settling time 150 300 ns
4.3.6 B4l K
iE 12 BHBORSSH
Symbol Parameter Min Typ Max Unit Conditions
Vaio Pin voltage range 0 - 33 \
Vih High-level input voltage 2.2 - - \
Vil Low-level input voltage - - 0.8 \Y
Rpd Pull-down resistance 0.5 1 1.8 MQ
Vol Low-level output voltage - - 0.4 V | laio = 7mA, OD mode
Iol Low-level output sink 6 14 - mA | Vaio= 0.4V, OD mode
current
Ik High-level output - 0 10 uA | Vaio=3.3V, OD mode
leakage current

4.3.7 BB BE L Pt

F=M 13ADC B SH

Parameter

Conditions

Fadcclk Conversion clock - - 16 MH
z
Tadcconv Conversion time - - 1 us Fadcclk =16MHz
Ares Resolution - 11 - Bits
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Aeres Effection Resolution - 10 - Bits
DNL Differential non-linearity -0.5 - +0.5 LSB
INL Integral non-linearity -1 - +1 LSB
Eo Offset error - 0.6 - %FS
Eg Gain error - 0.12 - %FS
Vrefadc Reference voltage input - 2.5 - \
Tadcsh Sample and hold time - 188 - ns | Fadcclk = 16MHz
Cadcic Input capacitance - 1.3 - pF
Vadcin Input voltage range 0 Vrefadc \
=& 148 11/10 iL DAC B SH
Symbol Parameter Min Typ Max Unit Conditions
2.48 2.5 2.52 V | Ta=25TC
Vdacref DAC reference 245 25 2.55 V | Ta=-40C ~105C
INLdac0 -1 - 1 8-bit DAC
DNLdac0 -0.5 - 0.5 8-bit DAC
INLdacl -2 - 2 10-bit DAC
DNLdacl -1 - 1 10-bit DAC
5 HRER
A3
. 5
/ : [\' \ | ;"\L' }\
[ 71 A
AR vy
a4 !
Al
F
T A S ., . B V) —
|
— D1 -—
36 25 |
|
- HHAeRdRARRAR |
| ——4 ‘
37 I 11— 24
== ESF—]
| E e o = |
i o i & i
mmm— o i ‘ DETAIL: F
= |
k= = |
] = \ AN o
= (=TT |
48 O] (j) 13 1 r'——hl——’” =%
LS 'R I
THOHT HH | : / cle
1H H h E ‘E‘ H H H HIHH ] ! BASE METAL | Lf !
<5 _-'b -‘ ‘- ‘ r & s .__ s, ¥
e BB WITH PLATING
i 15 HREBY
MILLIMETER
R MIN NOM MAX
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
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A3 0.59 0.64 0.69
b 0.18 - 0.26
bl 0.17 0.20 0.23
c 0.13 - 0.17
cl 0.12 0.13 0.14
D 8.80 9.00 9.20
DI 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
B 8.10 \ 8.25
e 0.50BSC

L 0.45 | - | 0.75
L1 1.00REF

0 0 | - | 7

6 NER

=g 16 1JAER

7= AR R 7= A HFAKE
FG8190 LQFP48 Tray 2500
7 PisRidx
=¥ 17 HLEIEFE
H#H A ik a
2018.12.01 V1.0 Ik
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Zip Code :

Tel :
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Sales:

Technical support:
Website:

518000

+86-755-8666-5695

+86-755-
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support@fargo-silicon.com
www.fargo-silicon.com
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