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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Discontinued at Digi-Key

ARM® Cortex®-M3

32-Bit Single-Core

48MHz

EBI/EMI, I12C, IrDA, SmartCard, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT
87

1MB (1M x 8)

FLASH

128K x 8

1.85V ~ 3.8V

A/D 8x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

112-LFBGA

112-BGA (10x10)
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Table 2.1. Configuration Summary

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, bBG_SWDIO,
DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

USB Full configuration USB_VBUS, USB_VBUSEN,
USB_VREGI, USB_VREGO, USB_DM,
USB_DMPU, USB_DP, USB_ID

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY,
EBI_ALE, EBI_BL[1:0], EBI_CS[3:0],
EBI_CSTFT, EBI_DCLK, EBI_DTEN,
EBI_HSNC, EBI_NANDRERN,
EBI_NANDWERN, EBI_REn, EBI_VSNC,
EBI_WEn

12C0 Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration 12C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO0_TX, USO_RX. USO_CLK, USO_CS

USART1 Full configuration with 12S US1_TX, US1 RX, US1 CLK, US1_CS

USART2 Full configuration with 12S US2_TX, US2_RX, US2_CLK, US2_CS

UARTO Full configuration UO_TX, U0O_RX

UART1 Full configuration Ul TX, Ul RX

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEUL1_TX, LEU1_RX

TIMERO Full configuration with DTI TIMO_CCJ2:0], TIMO_CDTI[2:0]

TIMER1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

TIMER3 Full configuration TIM3_CCJ2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

PCNTO Full configuration, 16-bit count register | PCNTO_S[1:0]

PCNT1 Full configuration, 8-bit count register PCNT1_S[1:0]

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

ACMPO Full configuration ACMPO_CH][7:0], ACMPO_O

ACMP1 Full configuration ACMP1_CHJ[7:0], ACMP1_O
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3.4.1 EM2 Current Consumption

Figure 3.1. EM2 current consumption. RTC prescaled to 1 Hz, 32.768 kHz LFRCO.

— Vdd=2.0vV
— Vdd=3.0v
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3.4.2 EM3 Current Consumption

Figure 3.2. EM3 current consumption.
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Temperature (°C)

1Using backup RTC.
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3.7 Flash
Table 3.6. Flash
Symbol Parameter Condition Min Typ Max Unit ‘
ECkLasH Flash erase cycles 20000 cycles
before failure
Tame<150°C 10000 h
RETFLASH Flash data retention | Tayg<85°C 10 years
Tame<70°C 20 years
tw_proG Word (32-bit) pro- 20 us
gramming time
LPERASE == 20 20.4 20.8 | ms
tPERASE Page erase time
LPERASE == 40 40.4 40.8 | ms
tDERASE Device erase time 161.6 | ms
LPERASE == 14 | mA
lERASE Erase current 1
LPERASE == 77 | mA
LPWRITE == 14 | mA
IwrITE Write current 1
LPWRITE == 7 | mA
VELASH Supply voltage dur- 1.98 38|V
ing flash erase and
write

IMeasured at 25°C

3.8 General Purpose Input Output

Table 3.7. GPIO

Condition

Parameter

Vio Input low voltage 0.30Vpp | V

Input high voltage 0.70Vpp \%

VioH

Sourcing 0.1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

0.80Vpp v

Sourcing 0.1 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

0.90Vpp Vv

Sourcing 1 mA, Vpp=1.98 V, 0.85Vpp \%

ViooH

Output high volt-
age (Production test
condition = 3.0V,
DRIVEMODE =
STANDARD)

GPIO_Px_CTRL DRIVEMODE
=LOW

Sourcing 1 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.90Vpp

Sourcing 6 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.75Vpp

Sourcing 6 mA, Vpp=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.85Vpp
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Figure 3.4. Typical Low-Level Output Current, 2V Supply Voltage
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Figure 3.5. Typical High-Level Output Current, 2V Supply Voltage
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Figure 3.6. Typical Low-Level Output Current, 3V Supply Voltage
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Figure 3.7. Typical High-Level Output Current, 3V Supply Voltage
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fHFRCO =28 MHz 165 190 l,lA
fHFRCO =21 MHz 134 155 IJA
Current consump- | fyerco = 14 MHz 106 120 | pA
lErRCO tion (Production test
condition = 14MHz) furrco = 11 MHz 94 110 | pA
fuErco = 6.6 MHz 77 90 | A
furrco = 1.2 MHz 25 32| A
TUNESTEP},. | Frequency step 0.3° %
FRCO for LSB change in
TUNING value

For devices with prod. rev. < 19, Typ = 7MHz and Min/Max values not applicable.
2For devices with prod. rev. <19, Typ = 1MHz and Min/Max values not applicable.

3The TUNING field in the CMU_HFRCOCTRL register may be used to adjust the HFRCO frequency. There is enough adjustment
range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and temperature. By
using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the TUNING bits and the
frequency band to maintain the HFRCO frequency at any arbitrary value between 7 MHz and 28 MHz across operating conditions.

Figure 3.11. Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.12. Calibrated HFRCO 7 MHz Band Frequency
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Figure 3.13. Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.15. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature

N
=
)

N
=
N

N
g
o

N
o
©

N
°
@

N

o

o
T

Frequency [MHz]

N

°

=)
T

N

o

o
T

N

N

IS
T

N
o

W

<)

N
N

N;
»
N
o

N;
©

wl
o

wl
N
w;
N

2016-03-21 - EFM32GG990FXX - d0046_Rev1.40

N
=
)

) N N N N
o ° e = Lo
~ @ © =) =

Frequency [MHz]

N
°
=)

5 25
Temperature [°C]

45 65 85

www.silabs.com




...the world's most energy friendly microcontrollers

200 kSamples/s, 12 bit, sin- 62 dB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 63 dB
ended, internal 2.5V reference
200 kSamples/s, 12 hit, single 67 dB
ended, Vpp reference
200 kSamples/s, 12 bit, differ- 63 dB
ential, internal 1.25V reference
200 kSamples/s, 12 hit, differ- 66 dB
ential, internal 2.5V reference
200 kSamples/s, 12 bit, differ- 66 dB
ential, 5V reference
200 kSamples/s, 12 bit, differ- 63 66 dB
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 70 dB
ential, 2xVpp reference
1 MSamples/s, 12 bit, single 58 dB
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 62 dB
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single 64 dB
ended, Vpp reference
1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference
1 MSamples/s, 12 bit, differen- 64 dB
tial, internal 2.5V reference
1 MSamples/s, 12 bit, differen- 54 dB
tial, 5V reference
1 MSamples/s, 12 bit, differen- 66 dB
tial, Vpp reference

Signal-to-Noise | 1 \samples/s, 12 bit, differen- 68 dB

SINADapc And Distortion-ratio | tjg 2xVpp reference

(SINAD)
200 kSamples/s, 12 bit, sin- 61 daB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 65 dB

ended, internal 2.5V reference

200 kSamples/s, 12 bit, single 66 dB
ended, Vpp reference

200 kSamples/s, 12 bit, differ- 63 dB
ential, internal 1.25V reference

200 kSamples/s, 12 bit, differ- 66 dB
ential, internal 2.5V reference

200 kSamples/s, 12 hit, differ- 66 dB
ential, 5V reference

200 kSamples/s, 12 bit, differ- 62 65 dB
ential, Vpp reference
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Figure 3.22. ADC Absolute Offset, Common Mode =Vdd /2
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Figure 3.23. ADC Dynamic Performance vs Temperature for all ADC References, Vdd = 3V
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Symbol

Parameter

Condition

Vout=1V, RESSEL=0, 0.1 196 UVRMs
Hz<f<1 MHz, OPAXHCMDIS=0

Vout=1V, RESSEL=0, 0.1 229 MVRMs
Hz<f<1 MHz, OPAXHCMDIS=1

RESSEL=7, 0.1 Hz<f<10 kHz, 1230 UVRms
OPAXHCMDIS=0

RESSEL=7, 0.1 Hz<f<10 kHz, 2130 UVRMs
OPAXHCMDIS=1

RESSEL=7, 0.1 Hz<f<1 MHz, 1630 KVRms
OPAXHCMDIS=0

RESSEL=7, 0.1 Hz<f<1 MHz, 2590 MVRMs
OPAXHCMDIS=1

Figure 3.25. OPAMP Common Mode Rejection Ratio
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Figure 3.26. OPAMP Positive Power Supply Rejection Ratio
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Figure 3.37. SPI Slave Timing
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Table 3.29. SPI Slave Timing

tSCLK_SI 12 SCKL period 2 * tHFPER- ns
CLK
tSCLK_hi 12 SCLK high period 3 * tHFPER- ns
CLK
tSCLK_lO 12 SCLK low period 3 * thepER- ns
CLK
tCS_ACT_MI 12 CS active to MISO 4.00 30.00 | ns
tcs_pis_ mit? CS disable to MISO 4.00 30.00 | ns
tsu Mo 12 MOSI setup time 4.00 ns
ty Mo t? MOSI hold time 2+ 2%ty ns
PERCLK
tSCLK_MI 12 SCLK to MISO 9 + thepER- 36 + 2*tye. | NS
CLK PERCLK

lApplies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2Measurement done at 10% and 90% of Vpp (figure shows 50% of Vpp)

3.19 USB

The USB hardware in the EFM32GG990 passes all tests for USB 2.0 Full Speed certification. See the
test-report distributed with application note "AN0046 - USB Hardware Design Guide".

3.20 Digital Peripherals

Table 3.30. Digital Peripherals

lUSART USART current USART idle current, clock en- 49 HA/
abled MHz
lUART UART current UART idle current, clock en- 34 HA/
abled MHz
ILEUART LEUART current LEUART idle current, clock en- 140 nA
abled
lioc 12C current 12C idle current, clock enabled 6.1 HA/
MHz

2016-03-21 - EFM32GG990FXX - d0046_Rev1.40 www.silabs.com




EFNVI'32

...the world's most energy friendly microcontrollers

4 Pinout and Package

Note
Please refer to the application note "AN0002 EFM32 Hardware Design Considerations" for
guidelines on designing Printed Circuit Boards (PCB's) for the EFM32GG990.

4.1 Pinout

The EFM32GG990 pinout is shown in Figure 4.1 (p. 54) and Table 4.1 (p. 54). Alternate locations
are denoted by "#" followed by the location number (Multiple locations on the same pin are split with "/*).
Alternate locations can be configured in the LOCATION bitfield in the *_ ROUTE register in the module
in question.

Figure 4.1. EFM32GG990 Pinout (top view, not to scale)

Pin Al index
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Table 4.1. Device Pinout

BGA112 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication

Al PE15 LCD_SEG11 EBI_ADO7 #0/1/2 TIM3_CC1#0 LEUO_RX #2
A2 PE14 LCD_SEG10 EBI_ADO6 #0/1/2 TIM3_CCO #0 LEUO_TX #2
USO_RX #3
A3 PE12 LCD_SEG8 EBI_ADO4 #0/1/2 TIM1_CC2#1 USO_CLK #0 L(I;’\SAU/:I?'II:I;()%G#:O
12CO_SDA #6 -
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Note that this function is enabled to pin out of reset, and

has a built-in pull up.

Debug-interface Serial Wire viewer Output.
DBG_SWO PF2 PD1 PD2 Note that this function is not enabled after reset, and must

be enabled by software to be used.
EBI_A00 PA12 PA12 PA12 External Bus Interface (EBI) address output pin 00.
EBI_A01 PA13 PA13 PA13 External Bus Interface (EBI) address output pin 01.
EBI_A02 PA14 PA14 PA14 External Bus Interface (EBI) address output pin 02.
EBI_A03 PB9 PB9 PB9 External Bus Interface (EBI) address output pin 03.
EBI_A04 PB10 PB10 PB10 External Bus Interface (EBI) address output pin 04.
EBI_A05 PC6 PC6 PC6 External Bus Interface (EBI) address output pin 05.
EBI_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_A07 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
EBI_A08 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_A09 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.
EBI_A10 PE3 PC10 PC10 External Bus Interface (EBI) address output pin 10.
EBI_A11l PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PES External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PE6 External Bus Interface (EBI) address output pin 13.
EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.
EBI_A15 PC8 PC8 pPCs8 External Bus Interface (EBI) address output pin 15.
EBI_A16 PBO PBO PBO External Bus Interface (EBI) address output pin 16.
EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.
EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.
EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.
EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.
EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.
EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.
EBI_A23 PCO PCO PCO External Bus Interface (EBI) address output pin 23.
EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.
EBI_A25 PC2 PC2 PC2 External Bus Interface (EBI) address output pin 25.
EBI_A26 PC4 PC4 PC4 External Bus Interface (EBI) address output pin 26.
EBI_A27 PD2 PD2 PD2 External Bus Interface (EBI) address output pin 27.
EBI_ADOO PES PES PES Eztt%ri?]a(l)gus Interface (EBI) address and data input / out-
EBI_ADO1 PE9 PE9 PEY Elf:%rir;a(l)fus Interface (EBI) address and data input / out-
EBI_ADO2 PE10 PE10 PE10 E:I«?)ﬁr:]aé;us Interface (EBI) address and data input / out-
EBI_ADO3 PE11 PE11 PE11 Eﬁe;rir:]a(l)s‘us Interface (EBI) address and data input / out-
EBI_ADO4 PE12 PE12 PE12 Eﬁ(i)rirr:a(l)ius Interface (EBI) address and data input / out-
EBI_ADOS PE13 PE13 PE13 Ezttci)rir:]atl)gus Interface (EBI) address and data input / out-
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EBI_ADO6 PE14 PE14 PE14 Exter_nal Bus Interface (EBI) address and data input / out-
put pin 06.

EBI ADO7 PE15 PE15 PE15 Exterlnal Bus Interface (EBI) address and data input / out-
- put pin 07.

EBI ADOS PA15 PAL5 PA15 Exter_nal Bus Interface (EBI) address and data input / out-
- put pin 08.

EBI ADO9 PAO PAO PAO Exterlnal Bus Interface (EBI) address and data input / out-
= put pin 09.

EBI AD10 PAL PAL PAL Exter_nal Bus Interface (EBI) address and data input / out-
- put pin 10.

EBI ADI11 PA2 PA2 PA2 Exterlnal Bus Interface (EBI) address and data input / out-
- put pin 11.

EBI AD12 PA3 PA3 PA3 Exterlnal Bus Interface (EBI) address and data input / out-
- put pin 12.

EBI_AD13 PA4 PA4 PA4 Exter_nal Bus Interface (EBI) address and data input / out-

put pin 13.

EBI AD14 PAS PAS PAS Exterlnal Bus Interface (EBI) address and data input / out-
- put pin 14.

EBI ADI15 PA6 PA6 PAG Exter_nal Bus Interface (EBI) address and data input / out-
= put pin 15.

EBI_ALE PC11 PC11 External Bus Interface (EBI) Address Latch Enable output.

EBI_ARDY PE2 PE2 PE2 El:(:ernal Bus Interface (EBI) Hardware Ready Control in-

EBI_BLO PF6 PF6 PF6 External Bus Interface (EBI) Byte Lane/Enable pin 0.

EBI_BL1 PF7 PF7 PF7 External Bus Interface (EBI) Byte Lane/Enable pin 1.

EBI_CSO PD9 PD9 PD9 External Bus Interface (EBI) Chip Select output 0.

EBI_CS1 PD10 PD10 PD10 External Bus Interface (EBI) Chip Select output 1.

EBI_CS2 PD11 PD11 PD11 External Bus Interface (EBI) Chip Select output 2.

EBI_CS3 PD12 PD12 PD12 External Bus Interface (EBI) Chip Select output 3.

EBI_CSTFT PA7 PA7 PA7 External Bus Interface (EBI) Chip Select output TFT.

EBI_DCLK PA8 PA8 PA8 External Bus Interface (EBI) TFT Dot Clock pin.

EBI_DTEN PA9 PA9 PA9 External Bus Interface (EBI) TFT Data Enable pin.

EBI HSNC PALL PALL PALL External Bus Interface (EBI) TFT Horizontal Synchroniza-
- tion pin.

EBI_NANDREN PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable output.

EBI_NANDWERN PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable output.

EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.

EBI_VSNC PA10 PAL0 PAL0 rI§i>r<1ternal Bus Interface (EBI) TFT Vertical Synchronization

EBI_WEn PF8 External Bus Interface (EBI) Write Enable output.

ETM_TCLK PD7 PF8 PC6 PA6 Embedded Trace Module ETM clock .

ETM_TDO PD6 PF9 PC7 PA2 Embedded Trace Module ETM data 0.

ETM_TD1 PD3 PD13 PD3 PA3 Embedded Trace Module ETM data 1.

ETM_TD2 PD4 PB15 PD4 PA4 Embedded Trace Module ETM data 2.

ETM_TD3 PD5 PD5 PA5 Embedded Trace Module ETM data 3.

GPIO_EM4WUO PAO Pin can be used to wake the system up from EM4

GPIO_EM4WU1 PA6 Pin can be used to wake the system up from EM4

GPIO_EM4WU2 PC9 Pin can be used to wake the system up from EM4
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4.5 BGA1l12 Package

Figure 4.3. BGA112
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Note:

1. The dimensions in parenthesis are reference.
2. Datum 'C' and seating plane are defined by the crown of the solder balls.
3. All dimensions are in millimeters.

The BGA112 Package uses SAC105 solderballs.
All EFM32 packages are RoHS compliant and free of Bromine (Br) and Antimony (Sb).

For additional Quality and Environmental information, please see:
http://lwww.silabs.com/support/quality/pages/default.aspx
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B Contact Information

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

Please visit the Silicon Labs Technical Support web page:
http://www.silabs.com/support/pages/contacttechnicalsupport.aspx
and register to submit a technical support request.
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