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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"

Active

ARM® Cortex®-M3

32-Bit Single-Core

32MHz

12C, IrDA, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, POR, PWM, WDT
24

16KB (16K x 8)

FLASH

8K x 8

1.98V ~ 3.8V

A/D 4x12b; D/A 1x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

32-VQFN Exposed Pad

32-QFN (6x6)
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Figure 4.10. EM1 Current consumption with all peripheral clocks disabled and HFRCO running at 7 MHz
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Parameter

Test Condition

Sinking 0.1 mA, Vpp=1.98 V, — 0.20%xVpp — \%
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sinking 0.1 mA, Vpp=3.0V, — 0.10xVpp — \Y
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sinking 1 mA, Vpp=1.98 V, — 0.10xVpp — \Y
GPIO_Px_CTRL DRIVEMODE
=LOW
Sinking 1 mA, Vpp=3.0V, — 0.05xVpp — \Y
GPIO_Px_CTRL DRIVEMODE
Output low voltage (Production = LOW
test condition = 3.0 V, DRIVE- | ViooL
MODE = STANDARD) Sinking 6 mA, Vpp=1.98 V, — — 0.30xVpp v
GPIO_Px_CTRL DRIVEMODE
= STANDARD
Sinking 6 mA, Vpp=3.0V, — — 0.20xVpp \Y
GPIO_Px_CTRL DRIVEMODE
= STANDARD
Sinking 20 mA, Vpp=1.98 V, — — 0.35xVpp \Y
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sinking 20 mA, Vpp=3.0 V, — — 0.25xVpp \Y
GPIO_Px_CTRL DRIVEMODE
= HIGH
Input leakage current lioLeak | High Impedance IO connected — +0.1 +40 nA
to GROUND or VDD
I/O pin pull-up resistor Rpy — 40 — kQ
I/O pin pull-down resistor Rpp — 40 — kQ
Internal ESD series resistor RioEsD — 200 — Q
Pulse width of pulses to be re- | tijocLITCH 10 — 50 ns
moved by the glitch suppres-
sion filter
GPIO_Px_CTRL DRIVEMODE 20+0.1C — 250 ns
= LOWEST and load capaci-
tance C =12.5-25pF.
Output fall time tioor
GPIO_Px_CTRL DRIVEMODE 20+0.1C — 250 ns
= LOW and load capacitance
C=350-600pF
I/0 pin hysteresis (V|oTHR+ - VionysT |Vbp=1.98-38V 0.1xVpp — — Vv
VIOTHR-)

Note:

1.If the GPIO input voltage is between 0.3xVpp and 0.7xVpp, the current consumption will increase.
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High-Level Output Current [mA]
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Figure 4.15. Typical High-Level Output Current, 2V Supply Voltage
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Figure 4.19. Typical High-Level Output Current, 3.8V Supply Voltage
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4.9 Oscillators

4.9.1 LFXO

Table 4.8. LFXO

Parameter Symbol Test Condition

Supported nominal crystal fre- fLExo — 32.768 — kHz
quency

Supported crystal equivalent ser- | ESR gxo — 30 120 kOhm
ies resistance (ESR)

Supported crystal external load CLExoL X1 — 25 pF
range

Current consumption for core and | I Fxo ESR=30 kQ, C =10 pF, LFXO- — 190 — nA
buffer after startup BOOST in CMU_CTRL is 1

Start-up time tLExo ESR=30 kQ, C_ =10 pF, 40% - — 400 — ms

60% duty cycle has been
reached, LFXOBOOST in
CMU_CTRL is 1

Note:
1. See Minimum Load Capacitance (C_rxoL) Requirement For Safe Crystal Startup in Configurator in Simplicity Studio.

For safe startup of a given crystal, the Configurator tool in Simplicity Studio contains a tool to help users configure both load capaci-
tance and software settings for using the LFXO. For details regarding the crystal configuration, the reader is referred to application note
"ANO0016 EFM32 Oscillator Design Consideration".
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Parameter Symbol Test Condition Min Typ Max Unit
Input offset current |ADCOFESETIN VSS < VIN < VDD -40 — 40 nA
ADC Clock Frequency faDcCcLK BIASPROG=0x747 — — 7 MHz
BIASPROG=0xF4B — — 13 MHz
6 bit 7 — — ADCCLK
Cycles
Conversion time t 8 bit " - - ADCCLK
ADCCONV Cycles
12 bit 13 — — ADCCLK
Cycles
Acquisition time tapcaca Programmable 1 — 256 ADCCLK
Cycles
Required acquisition time for tapDcacavDpD3 2 — — us
VDD/3 reference
Startup time of reference gener- | taApcsTarT NORMAL mode — 5 — us
ator and ADC core
KEEPADCWARM mode — 1 — ys
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Parameter

Test Condition

Signal-to-Noise And Distortion | SINADapc
Ratio (SINAD)

200 kSamples/s, 12 bit, differen- 62 68 — dB
tial, Vpp reference, ADC_CLK =

7 MHz, BIASPROG = 0x747

200 kSamples/s, 12 bit, differen- — 69 — dB

tial, 2xVpp reference,
ADC_CLK =7 MHz, BIA-
SPROG = 0x747
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Digital output code

\ INL=|[(Vo-Vss)/Vissioea] - D| where 0 < D < 2N- 1
4095
4094
Actual ADC
4093 tranfer function
before offset and
4092 gain correction Actual ADC
tranfer function
after offset and
gain correction
INL Error
= (End Point INL)
— ]
=
3 Ideal transfer
curve
2
1 #VOFFSET
0 [ >
Analog Input
Figure 4.27. Integral Non-Linearity (INL)
Digital
weh | DNL=|[(Vo+1 - Vo)/Vissioea] - 1] where 0 < D < 2\ 2
4095 Full Scale Range -
4094

Example: Adjacent
4093 input value Vo+1
corrresponds to digital
output code D+1

4092
Example: Input value
Vpcorrresponds to
digital output code D

R Ideal transfer

Code width =2 LSB

K DNL=1LSB
curve R
05 +
5 LSB L) Ideal spacing
—p - - between two
4y = adjacent codes
%VLSBIDEAL=1 LSB
3
Ideal 50%
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J >
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Figure 4.28. Differential Non-Linearity (DNL)
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Alternate

Functionality

LOCATION

Description

Debug-interface Serial Wire viewer Output.

DBG_SWO PF2 PC15 Note that this function is not enabled after reset, and must be
enabled by software to be used.

HFXTAL_N PB14 g;%g:;ggiﬂciﬁ p(.:.thysltr::n negative pin. Also used as external

HFEXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PA1 PD7 PC7 12C0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PC6 12C0 Serial Data input / output.

LETIMO_OUTO PD6 PB11 PFO PC4 Low Energy Timer LETIMO, output channel 0.

LETIMO_OUT1 PD7 PF1 PC5 Low Energy Timer LETIMO, output channel 1.

LEUO_RX PD5 PB14 PE15 LEUARTO Receive input.

LEUO_TX PD4 PB13 PE14 IaE‘l).::\)(R;F:mTr;aljr;slg; (c)):.tput. Also used as receive input in half

LEU1_RX PC7 LEUART1 Receive input.

LEU1_TX PC6 PA5 IaE‘:l)JleA)(R;FJmTr;eLrLsi,cr?ai:ig:.tput. Also used as receive input in half

LFXTAL_N PBS So used as an optional sxteral ook nput

LFXTAL_P PB7 Low Frequency Crystal (typically 32.768 kHz) positive pin.

PCNTO_SOIN PC13 PCO Pulse Counter PCNTO input number 0.

PCNTO_S1IN PC14 PC1 Pulse Counter PCNTO input number 1.

PCNT1_SOIN PC4 Pulse Counter PCNT1 input number 0.

PCNT1_S1IN PC5 Pulse Counter PCNT1 input number 1.

PCNT2_SOIN PDO PE8 Pulse Counter PCNT2 input number 0.

PCNT2_S1IN PD1 PE9 Pulse Counter PCNT2 input number 1.

TIMO_CCO PAO PAO PD1 Timer 0 Capture Compare input / output channel 0.

TIMO_CCA1 PA1 PA1 PD2 Timer 0 Capture Compare input / output channel 1.

TIMO_CC2 PA2 PA2 PD3 Timer 0 Capture Compare input / output channel 2.

TIMO_CDTIO PA3 PC13 PF3 PC13 Timer 0 Complimentary Deat Time Insertion channel 0.

TIMO_CDTI1 PA4 PC14 PF4 PC14 Timer 0 Complimentary Deat Time Insertion channel 1.

TIMO_CDTI2 PA5 PC15 PF5 PC15 Timer 0 Complimentary Deat Time Insertion channel 2.

TIM1_CCO PC13 PE10 Timer 1 Capture Compare input / output channel 0.

TIM1_CCA1 PC14 PE11 Timer 1 Capture Compare input / output channel 1.

TIM1_CC2 PC15 PE12 Timer 1 Capture Compare input / output channel 2.

TIM2_CCO PA8 PC8 Timer 2 Capture Compare input / output channel 0.

TIM2_CCA1 PA9 PC9 Timer 2 Capture Compare input / output channel 1.

TIM2_CC2 PA10 PC10 Timer 2 Capture Compare input / output channel 2.

USO_CLK PE12 PC9 USARTO clock input / output.
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LQFP100 Pin#

Pin Alternate Functionality / Description

and Name
Pin# PinName Analog Timers Communication
63 PE3 ACMP1_O #1
64 PE4 USO_CS #1
65 PES5 USO_CLK #1
66 PE6 USO_RX #1
67 PE7 USO_TX #1
68 PC8 AC“cr(;LC TIM2_CCO #2 US0_CS #2
69 PCY AC'\QT—C TIM2_CC1 #2 USO_CLK #2
70 | PC10 Ac“ﬁ"?—c TIM2_CC2 #2 US0_RX #2
71 PC11 ACMH?—C US0_TX #2
72 pcrz | ACMPLC CMU_CLKO #1
TIMO_CDTIO #1/3
73 | PC13 Ac“ﬁ"?—c TIMA_CCO #0
PCNTO_SOIN #0
TIMO_CDTH #1/3
74 | PCi4 AC'\"HF;1—C TIMA_CC1 #0 U0_TX #3
PCNTO_S1IN #0
ACMP1_C TIMO_CDTI2 #1/3
75 | PC15 " T oCs fo UO_RX #3 DBG_SWO #1
76 PFO LETIMO_OUTO #2 DBG_SWCLK #0/1
77 PF1 LETIMO_OUT1 #2 DBG_SWDIO #0/1
ACMP1_0 #0
78 PF2 EBI_ARDY #0 DEO. S0 0
79 PF3 EBI_ALE #0 TIMO_CDTIO #2
80 PF4 EBI_WEn #0 TIMO_CDTI #2
81 PF5 EBI_REn #0 TIMO_CDTI2 #2
82 IOVDD_5 | Digital 10 power supply 5.
83 VSS Ground.
84 PF6 TIMO_CCO #2 UO_TX #0
85 PF7 TIMO_CC1 #2 UO_RX #0
86 PF8 TIMO_CC2 #2
87 PF9
88 PDY EBI_CSO #0
89 | PD10 EBI_CS1#0
9 | PD11 EBI_CS2 #0
91 PD12 EBI_CS3 #0
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Alternate LOCATION
Functionality Description
DACO_OUTO0 PB11 Digital to Analog Converter DACO output channel number 0.
DACO_OUT1 PB12 Digital to Analog Converter DACO output channel number 1.
Debug-interface Serial Wire clock input.
DBG_SWCLK PFO PFO Note that this function is enabled to pin out of reset, and has a
built-in pull down.
Debug-interface Serial Wire data input / output.
DBG_SWDIO PF1 PF1 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 PC15 Note that this function is not enabled after reset, and must be
enabled by software to be used.
EBI ADOO PES E_xternal Bus Interface (EBI) address and data input / output
- pin 00.
EBI ADO1 PE9 E_xternal Bus Interface (EBI) address and data input / output
- pin 01.
EBI_ADO2 PE10 E_xternal Bus Interface (EBI) address and data input / output
pin 02.
EBI_ADO3 PE11 E_xternal Bus Interface (EBI) address and data input / output
pin 03.
EBI ADO4 PE12 E_xternal Bus Interface (EBI) address and data input / output
- pin 04.
EBI ADO5 PE13 E_xternal Bus Interface (EBI) address and data input / output
- pin 05.
EBI ADO6 PE14 E_xternal Bus Interface (EBI) address and data input / output
- pin 06.
EBI ADO7 PE15 E_xternal Bus Interface (EBI) address and data input / output
- pin 07.
EBI_ADOS PA15 E_xternal Bus Interface (EBI) address and data input / output
pin 08.
EBI_AD09 PAO E_xternal Bus Interface (EBI) address and data input / output
pin 09.
EBI AD10 PA1 E_xternal Bus Interface (EBI) address and data input / output
- pin 10.
EBI AD11 PA2 E_xternal Bus Interface (EBI) address and data input / output
- pin 11.
EBl AD12 PA3 E_xternal Bus Interface (EBI) address and data input / output
- pin 12.
EBI AD13 PA4 E_xternal Bus Interface (EBI) address and data input / output
- pin 13.
EBI_AD14 PA5 E_xternal Bus Interface (EBI) address and data input / output
pin 14.
EBI_AD15 PAG E_xternal Bus Interface (EBI) address and data input / output
pin 15.
EBI_ALE PF3 External Bus Interface (EBI) Address Latch Enable output.
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Alternate LOCATION
Functionality Description

LCD segment line 9. Segments 8, 9, 10 and 11 are controlled
LCD_SEG9 PE13 by SEGEN2.

LCD segment line 10. Segments 8, 9, 10 and 11 are control-
LCD_SEG10 PE14 led by SEGEN2.

LCD segment line 11. Segments 8, 9, 10 and 11 are control-
LCD_SEG11 PE15 led by SEGEN2.

LCD segment line 12. Segments 12, 13, 14 and 15 are con-
LCD_SEG12 PATS trolled by SEGENS3.

LCD segment line 13. Segments 12, 13, 14 and 15 are con-
LCD_SEG13 PAQ trolled by SEGENS3.

LCD segment line 14. Segments 12, 13, 14 and 15 are con-
LCD_SEG14 PA1 trolled by SEGEN3.

LCD segment line 15. Segments 12, 13, 14 and 15 are con-
LCD_SEG15 PA2 trolled by SEGEN3.

LCD segment line 16. Segments 16, 17, 18 and 19 are con-
LCD_SEG16 PA3 trolled by SEGEN4.

LCD segment line 17. Segments 16, 17, 18 and 19 are con-
LCD_SEG17 PA4 trolled by SEGEN4.

LCD segment line 18. Segments 16, 17, 18 and 19 are con-
LCD_SEG18 PAS trolled by SEGEN4.

LCD segment line 19. Segments 16, 17, 18 and 19 are con-
LCD_SEG19 PAB trolled by SEGEN4.

LCD segment line 20. Segments 20, 21, 22 and 23 are con-
LCD_SEG20 PB3 trolled by SEGENS.

LCD segment line 21. Segments 20, 21, 22 and 23 are con-
LCD_SEG21 PB4 trolled by SEGENS.

LCD segment line 22. Segments 20, 21, 22 and 23 are con-
LCD_SEG22 PBS trolled by SEGENS.

LCD segment line 23. Segments 20, 21, 22 and 23 are con-
LCD_SEG23 PB6 trolled by SEGENS.
LETIMO_OUTO PD6 PB11 PFO PC4 Low Energy Timer LETIMO, output channel 0.
LETIMO_OUT1 PD7 PB12 PF1 PC5 Low Energy Timer LETIMO, output channel 1.
LEUO_RX PD5 PB14 PE15 LEUARTO Receive input.
LEUO TX PD4 PB13 PE14 LEUARTO Trans',mit_output. Also used as receive input in half

- duplex communication.

LEU1_RX PC7 PA6 LEUART1 Receive input.
LEU1_TX PC6 PA5 LEUART1 Trans_mit_output. Also used as receive input in half

duplex communication.
LEXTAL N PB8 Low Frequency C_rystal (typically 32.768 kHz_) negative pin. Al-

- so used as an optional external clock input pin.

LFXTAL_P PB7 Low Frequency Crystal (typically 32.768 kHz) positive pin.
PCNTO_SOIN PC13 Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 Pulse Counter PCNTO input number 1.
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TQFP64 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name Analog Timers Communication
38 PC7 ACMPO_CH7 LEU1_RX #0 12C0_SCL #2
39 VDD_DREG | Power supply for on-chip voltage regulator.
40 DECOUPLE FI?i(ra](.:ouple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
41 PE4 LCD_COMO USO0_CS #1
42 PE5 LCD_COM1 USO_CLK #1
43 PE6 LCD_COM2 USO0_RX #1
44 PE7 LCD_COM3 USO_TX #1
45 PC12 ACMP1_CH4 CMU_CLKO #1
46 PC13 ACMP1_CH5 TIMOE(?E;\?T%YS’JW;(TCCO
47 PC14 ACMP1_CH®6 TIMOESEEL}T%Y;I;:\IIVI;(?CM
48 PC15 ACMP1_CH7 TIMO_CDTI2 28/3 TiM1_cc2 DBG_SWO #1
49 PFO LETIMO_OUTO #2 DBG_SWCLK #0/1
50 PF1 LETIMO_OUT1 #2 DBG_SWDIO #0/1
51 PF2 LCD_SEGO ACMP1_O #0 DBG_SWO #0
52 PF3 LCD_SEG1 TIMO_CDTIO #2
53 PF4 LCD_SEG2 TIMO_CDTI1 #2
54 PF5 LCD_SEG3 TIMO_CDTI2 #2
55 IOVDD_5 | Digital 10 power supply 5.
56 VSS Ground.
57 PES8 LCD_SEG4 PCNT2_SOIN #1
58 PE9 LCD_SEG5 PCNT2_S1IN #1
59 PE10 LCD_SEG6 TIM1_CCO #1 USO_TX #0 BOOT_TX
60 PE11 LCD_SEG7 TIM1_CC1 #1 USO0_RX #0 BOOT_RX
61 PE12 LCD_SEGS8 TIM1_CC2 #1 USO_CLK #0
62 PE13 LCD_SEG9 USO0_CS #0 ACMPO_O #0
63 PE14 LCD_SEG10 LEUO_TX #2
64 PE15 LCD_SEG11 LEUO_RX #2

silabs.com | Building a more connected world.

Rev.2.10 | 134




EFM32G Data Sheet
Pin Definitions

Alternate LOCATION
Functionality Description
TIMO_CCO PAO PAO PD1 Timer 0 Capture Compare input / output channel 0.
TIMO_CCH1 PA1 PA1 PD2 Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PA2 PA2 PD3 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTIO PA3 PC13 PF3 PC13 Timer 0 Complimentary Deat Time Insertion channel 0.
TIMO_CDTI1 PA4 PC14 PF4 PC14 Timer 0 Complimentary Deat Time Insertion channel 1.
TIMO_CDTI2 PA5 PC15 PF5 PC15 Timer 0 Complimentary Deat Time Insertion channel 2.
TIM1_CCO PC13 PE10 Timer 1 Capture Compare input / output channel 0.
TIM1_CCA1 PC14 PE11 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 PE12 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PA12 Timer 2 Capture Compare input / output channel 0.
TIM2_CCA1 PA13 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PA14 Timer 2 Capture Compare input / output channel 2.
USO_CLK PE12 PE5 USARTO clock input / output.
US0_CS PE13 PE4 USARTO chip select input / output.
USARTO Asynchronous Receive.
US0_RX PE11 PE6 USARTO Synchronous mode Master Input / Slave Output (MI-
SO).
USARTO Asynchronous Transmit.Also used as receive input
in half duplex communication.
US0_TX PE10 PE7
USARTO Synchronous mode Master Output / Slave Input
(MOSI).
US1_CLK PB7 PD2 USART1 clock input / output.
US1_CS PB8 PD3 USART1 chip select input / output.
USART1 Asynchronous Receive.
US1_RX PD1 USART1 Synchronous mode Master Input / Slave Output (MI-
SO).
USART1 Asynchronous Transmit.Also used as receive input
in half duplex communication.
US1_TX PDO
USART1 Synchronous mode Master Output / Slave Input
(MOSI).
US2_CLK PC4 PB5 USART?2 clock input / output.
UsS2_CS PC5 PB6 USART2 chip select input / output.
USART2 Asynchronous Receive.
Us2_RX PB4 USART2 Synchronous mode Master Input / Slave Output (MI-
SO).
USART2 Asynchronous Transmit.Also used as receive input
in half duplex communication.
uUs2_TX PB3

USART2 Synchronous mode Master Output / Slave Input
(MOSI).
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LQFP100 Pin#

Pin Alternate Functionality / Description

and Name
Pin# PinName Analog Timers Communication
77 PF1 LETIMO_OUT1 #2 DBG_SWDIO #0/1
78 PF2 LCDBSEG EBI_ARDY #0 Sgggv_v% i%
79 PF3 LCD;SEG EBI_ALE #0 TIMO_CDTIO #2
80 pra | -CD;SEC EBI_WEn #0 TIMO_CDTI1 #2
81 prs | LOD-SEC EBI_REn #0 TIMO_CDTI2 #2
82 IOVDD_5 | Digital 10 power supply 5.
83 VSS Ground.
84 PF6 LCDZ—“SEG TIMO_CCO #2 UO_TX #0
85 PF7 LCDZ—SSEG TIMO_CC1 #2 UO_RX #0
86 prg | FOD-SEC TIMO_CC2 #2
o pro | LCD_SEG
88 ppg | -CO-SEC EBI_CSO #0
89 | PD10 "CDZ—QSEG EBI_CS1 #0
9 | PD11 LCDS)—OSEG EBI_CS2 #0
91 PD12 LCDQSEG EBI_CS3 #0
92 peg | "CD SFC EBI_ADOO #0 PCNT2_SOIN #1
93 R EBI_ADO1 #0 PCNT2_S1IN #1
o | pPEt0 | OPSEC EBI_ADO2 #0 TIM1_CCO #1 USO_TX #0 BOOT_TX
95 | pPE11 | CPSEC EBI_ADO3 #0 TIM1_CC1 #1 USO_RX #0 BOOT RX
9% | PE12 LCDESEG EBI_ADO4 #0 TIM1_CC2 #1 USO_CLK #0
97 | PE13 LCD§SEG EBI_ADO5 #0 US0_CS #0 ACMPO_O #0
o8 | pPE14 |CDSEC EBI_ADO6 #0 LEUO_TX #2
99 | pEts | -OPSFC EBI_ADO7 #0 LEUO_RX #2
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7.2 LQFP100 PCB Layout
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Figure 7.2. LQFP100 PCB Land Pattern

Table 7.2. LQFP100 PCB Land Pattern Dimensions (Dimensions in mm)

Pin Number Pin Number
a 1.45 P1 1 P6 75
b 0.30 P2 25 P7 76
c 0.50 P3 26 P8 100
d 15.40 P4 50
e 15.40 P5 51
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Figure 7.3. LQFP100 PCB Solder Mask

Table 7.3. LQFP100 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.57
b 0.42
c 0.50
d 15.40
e 15.40
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7.3 LQFP100 Package Marking

In the illustration below package fields and position are shown.

Orientatjon Mark Chip Family

o
EFM 32

Sgirgion G890F128|G j\
C6A8321015 \‘Revision
Cortex-M3

‘Temperature
/ Grade

e
MCU Core Prod}Jction Code

Figure 7.5. Example Chip Marking (Top View)
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8. TQFP64 Package Specifications

8.1 TQFP64 Package Dimensions
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Figure 8.1. TQFP64

Note:
1. All dimensions & tolerancing confirm to ASME Y14.5M-1994.
2. The top package body size may be smaller than the bottom package body size.
3.Datum 'A,B', and 'B' to be determined at datum plane 'H'.
4.To be determined at seating place 'C'.

5. Dimension 'D1' and 'E1' do not include mold protrusions. Allowable protrusion is 0.25mm per side.'D1' and 'E1' are maximum plas-
tic body size dimension including mold mismatch. Dimension 'D1' and'E1' shall be determined at datum plane 'H'.

6. Detail of Pin 1 indicatifier are option all but must be located within the zone indicated.

7.Dimension 'b' does not include dambar protrusion. Allowable dambar protrusion shall not cause thelead width to exceed the maxi-
mum 'b' dimension by more than 0.08 mm. Dambar can not be locatedon the lower radius or the foot. Minimum space between
protrusion and an adjacent lead is 0.07 mm.

8. Exact shape of each corner is optional.
9. These dimension apply to the flat section of the lead between 0.10 mm and 0.25 mm from the lead tip.
10. All dimensions are in millimeters.

Table 8.1. QFP64 (Dimensions in mm)

DIM MIN NOM MAX DIM MIN NOM MAX
A — 1.10 1.20 L1

A1 0.05 — 0.15 R1 0.08 —
A2 0.95 1.00 1.05 R2 0.08 0.20

silabs.com | Building a more connected world.

Rev.2.10 | 175




EFM32G Data Sheet
TQFP48 Package Specifications

9.2 TQFP48 PCB Layout
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Figure 9.2. TQFP48 PCB Land Pattern

Table 9.2. TQFP48 PCB Land Pattern Dimensions (Dimensions in mm)

Pin Number Pin Number
a 1.60 P1 1 P6 36
b 0.30 P2 12 P7 37
c 0.50 P3 13 P8 48
d 8.50 P4 24
e 8.50 P5 25

— ] |

0000000000 -+« 000000000 ———

T T
0000000000 -+ O0OO0O000) —— e

0000000000+« 0000000000

Figure 9.3. TQFP48 PCB Solder Mask

Table 9.3. TQFP48 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 1.72
b 0.42
c 0.50
d 8.50
e 8.50
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13.11 Revision 1.20
December 17th, 2010

This revision applies the following devices:
« EFM32G200
« EFM32G210
+ EFM32G230
+ EFM32G280
« EFM32G290
+ EFM32G840
« EFM32G880
+ EFM32G890

Increased max storage temperature.

Added data for <150°C and <70°C on Flash data retention.
Changed latch-up sensitivity test description.

Added 10 leakage current.

For LQFP100 devices, updated ESD CDM value.

Added Flash current consumption.

Updated HFRCO data.

Updated LFRCO data.

Added graph for ADC Absolute Offset over temperature.

Added graph for ADC Temperature sensor readout.

13.12 Revision 1.11
November 17th, 2010

This revision applies the following devices:
« EFM32G200
+ EFM32G210
« EFM32G230
+ EFM32G280
+ EFM32G290
+ EFM32G840
+ EFM32G880
+ EFM32G890

Corrected maximum DAC clock speed for continuous mode.
Added DAC sample-hold mode voltage drift rate.
Added pulse widths detected by the HFXO glitch detector.

Added power sequencing information to Power Management section.
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