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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"

Obsolete

ARM® Cortex®-M4

32-Bit Single-Core

72MHz

CANbus, EBI/EMI, I2C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT
86

2MB (2M x 8)

FLASH

512K x 8

1.8V ~ 3.8V

A/D 16x12b SAR; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (14x14)
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EFM32GG11 Family Data Sheet

Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit
Current consumption in lEM4H_vs 128 byte RAM retention, RTCC — 0.94 — MA
EM4H mode, with voltage running from LFXO
scaling enabled
128 byte RAM retention, CRYO- — 0.62 — HA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC — 0.62 — MA
Current consumption in lEmas No RAM retention, no RTCC — 0.13 — A
EM4S mode
Current consumption of pe- | lpp1 vs Additional current consumption in — 0.68 — MA
ripheral power domain 1, EM2/3 when any peripherals on
with voltage scaling enabled, power domain 1 are enabled*
DCDC in LP mode3®
Current consumption of pe- | lpp2 vs Additional current consumption in — 0.28 — MA
ripheral power domain 2, EM2/3 when any peripherals on
with voltage scaling enabled, power domain 2 are enabled*
DCDC in LP mode3

Note:

1.DCDC Low Noise CCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=6.4 MHz (RCOBAND=4), ANASW=DVDD.
2.DCDC Low Noise DCM Mode = Light Drive (PFETCNT=NFETCNT=3), F=3.0 MHz (RCOBAND=0), ANASW=DVDD.

3.DCDC Low Power Mode = Medium Drive (PFETCNT=NFETCNT=7), LPOSCDIV=1, LPCMPBIASEM234H=0, LPCLIMILIM-
SEL=1, ANASW=DVDD.

4. Extra current consumed by power domain. Does not include current associated with the enabled peripherals. See 3.2.4 EM2 and

EM3 Power Domains for a list of the peripherals in each power domain.
5.CMU_LFRCOCTRL_ENVREF = 1, CMU_LFRCOCTRL_VREFUPDATE = 1
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Parameter Test Condition
Current consumption in EM3 | lgm3 vs Full 512 kB RAM retention and — 3.4 — A
mode, with voltage scaling CRYOTIMER running from ULFR-
enabled CO
Current consumption in lEM4H_vs 128 byte RAM retention, RTCC — 0.94 — HA
EM4H mode, with voltage running from LFXO
scaling enabled
128 byte RAM retention, CRYO- — 0.56 — MA
TIMER running from ULFRCO
128 byte RAM retention, no RTCC — 0.56 — MA
Current consumption in lEm4s No RAM retention, no RTCC — 0.1 — MA
EM4S mode
Current consumption of pe- | lpp1 vs Additional current consumption in — 0.68 — A
ripheral power domain 1, EM2/3 when any peripherals on
with voltage scaling enabled power domain 1 are enabled’
Current consumption of pe- | lpp2 vs Additional current consumption in — 0.28 — MA
ripheral power domain 2, EM2/3 when any peripherals on
with voltage scaling enabled power domain 2 are enabled’
Note:

1. Extra current consumed by power domain. Does not include current associated with the enabled peripherals. See 3.2.4 EM2 and
EM3 Power Domains for a list of the peripherals in each power domain.

2.CMU_LFRCOCTRL_ENVREF = 1, CMU_LFRCOCTRL_VREFUPDATE = 1
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Electrical Specifications

4.1.9 Brown Out Detector (BOD)

Table 4.11. Brown Out Detector (BOD)

Parameter Symbol Test Condition Min Typ Max Unit
DVDD BOD threshold VpvDDBOD DVDD rising — — 1.62 \Y
DVDD falling (EMO/EM1) 1.35 — — \Y
DVDD falling (EM2/EM3) TBD — — \Y,
DVDD BOD hysteresis VbvDDBOD_HYST — 18 — mV
DVDD BOD response time | tpyppeop_peLAy | Supply drops at 0.1V/us rate — 24 — us
AVDD BOD threshold VAvDDBOD AVDD rising — — 1.8
AVDD falling (EMO/EM1) 1.62 — —
AVDD falling (EM2/EM3) TBD — —
AVDD BOD hysteresis VAVDDBOD_HYST — 20 — mV
AVDD BOD response time tavopBOD DELAY | Supply drops at 0.1V/ps rate — 24 — us
EM4 BOD threshold VEM4DBOD AVDD rising — — 1.7
AVDD falling 1.45 — —
EM4 BOD hysteresis VEM4BOD_HYST — 25 — mV
EM4 BOD response time temaBoD DELAY | Supply drops at 0.1V/ps rate — 300 — us
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EFM32GG11 Family Data Sheet
Electrical Specifications

Parameter Symbol Test Condition Min Typ Max Unit
Supply current, continuous IcSEN_ACTIVE SAR or Delta Modulation conver- — 90.5 — A
conversions, WARMUP- sions of 33 pF capacitor,
MODE=KEEPCSENWARM CS0CG=0 (Gain = 10x), always
on
HFPERCLK supply current | Icsen_HFPERCLK | Current contribution from — 2.25 — YA/MHz
HFPERCLK when clock to CSEN
block is enabled.
Note:

1. Current is specified with a total external capacitance of 33 pF per channel. Average current is dependent on how long the module
is actively sampling channels within the scan period, and scales with the number of samples acquired. Supply current for a specif-
ic application can be estimated by multiplying the current per sample by the total number of samples per period (total_current =
single_sample_current * (number_of_channels * accumulation)).
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4.1.23 12C

4.1.23.1 12C Standard-mode (Sm)’

Table 4.31. 12C Standard-mode (Sm)’

Parameter Symbol Test Condition Min Typ Max Unit
SCL clock frequency? fscL 0 — 100 kHz
SCL clock low time tLow 4.7 — — us
SCL clock high time tHIGH 4 — — us
SDA set-up time tsu_paT 250 — — ns
SDA hold time3 tHD_DAT 100 — 3450 ns
Repeated START condition |tsy sTa 4.7 — — us
set-up time
(Repeated) START condition | thp sta 4 — — us
hold time
STOP condition set-up time | tsy_sTo 4 — — us
Bus free time between a tBUF 4.7 — — us
STOP and START condition
Note:

1.For CLHR set to 0 in the 12Cn_CTRL register.

2. For the minimum HFPERCLK frequency required in Standard-mode, refer to the 12C chapter in the reference manual.

3. The maximum SDA hold time (tp_paT) needs to be met only when the device does not stretch the low time of SCL (t_ow)-
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MIl Receive Timing

Timing is specified with 3.0 V < IOVDD < 3.8 V, 25 pF external loading, and slew rate for all GPIO set to 6 unless otherwise indicated.

Table 4.43. Ethernet MIl Receive Timing

Parameter Test Condition

RX_CLK frequency Frx_cLk — 25 — MHz

RX_CLK duty cycle DCRrx_cLk 35 — 65 %

Setup time, RXD[3:0], tsu 6 — — ns
RX_DV, RX_ER valid to
RX_CLK

Hold time, RX_CLK to tHD 5 — — ns
RXD[3:0], RX_DV, RX_ER
change

RX_CLK / \ / -

RXDI[3:0],
RX_DV, RX_ER

A
\

tsu tHp

Figure 4.10. Ethernet MIl Receive Timing

RMII Transmit Timing

Timing is specified with 3.0 V < IOVDD < 3.8 V, 25 pF external loading, and slew rate for all GPIO set to 6 unless otherwise indicated.

Table 4.44. Ethernet RMIl Transmit Timing

Parameter Test Condition

REF_CLK frequency FREF CLK Output slew rate setto 7 — 50 — MHz
REF_CLK duty cycle DCREeF_cLK 35 — 65 %
Output delay, REF_CLK to |toyrt 2.3 — 141 ns
TXD[1:0], TX_EN

REF_CLK / \ / \

TXD[1:0], TX_EN XXX

tout

Figure 4.11. Ethernet RMII Transmit Timing
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4.1.28.2 QSPI DDR Mode

QSPI DDR Mode Timing (Location 0)

Timing is specified with voltage scaling disabled, PHY-mode, route location 0 only, TX DLL = 35, RX DLL = 70, 20-25 pF loading per
GPIO, and slew rate for all GPIO set to 6, DRIVESTRENGTH = STRONG.

Table 4.56. QSPI DDR Mode Timing (Location 0)

Parameter Symbol Test Condition Min Typ Max Unit
Half SCLK period T/2 HFXO (1/FscLk) * — — ns
04-04
HFRCO, AUXHFRCO, USHFRCO | (1/FscLk) * — — ns
0.44

Output valid tov — — T/2-5.0 ns
Output hold toH T/2-39.4 — — ns
Input setup tsu 33.1 — — ns
Input hold tH -0.9 — — ns
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4.2 Typical Performance Curves

Typical performance curves indicate typical characterized performance under the stated conditions.
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EMO while(1) loop, No DCDC
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Figure 4.24. EMO Active Mode Typical Supply Current vs. Temperature

silabs.com | Building a more connected world.

Preliminary Rev. 0.6 | 108




EFM32GG11 Family Data Sheet
Pin Definitions

Pin Name Description Pin Name Description

PC1 K2 | GPIO (5V) ‘ PEO K12 | GPIO (5V)

VREGSW K13 | DCDC regulator switching node ‘ PC2 L1 GPIO (5V)
PC3 L2 GPIO (5V) ‘ PA7 L3 GPIO
PB9 L13 |GPIO (5V) ‘ PB10 L14 | GPIO (5V)
PD1 L17 |GPIO ‘ PC6 L18 |GPIO
PC7 L19 |GPIO J VREGVSS L20 | Voltage regulator VSS
PB7 M1 |GPIO ‘ PC4 M2 |GPIO
PA8 M3 | GPIO ‘ PA10 M4 | GPIO
PA13 M5 | GPIO (5V) ‘ PA14 M6 |GPIO

Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
RESETn M7 quired to only drive this pin low during PB12 M8 GPIO
reset, and let the internal pull-up ensure
that reset is released.

PDO M9 | GPIO (5V) ‘ PD2 M10 | GPIO (5V)
PD3 M11 | GPIO J PD4 M12 | GPIO
PD8 M13 |GPIO ‘ PB8 N1 GPIO
PC5 N2 |GPIO ‘ PA9 N3 |GPIO
PA11 N4 |GPIO ‘ PA12 N5 | GPIO (5V)
Brown-Out Detector Enable. This pin
PB11 N6 GPIO BODEN N7 may be left disconnected or tied to
AVDD.
PB13 N8 |GPIO ‘ PB14 N9 |GPIO
AVDD N10 | Analog power supply. J PD5 N11 |GPIO
PD6 N12 | GPIO ‘ PD7 N13 | GPIO
Note:

1. GPIO with 5V tolerance are indicated by (5V).

2. The pins PD13, PD14, and PD15 will not be 5V tolerant on all future devices. In order to preserve upgrade options with full hard-
ware compatibility, do not use these pins with 5V domains.
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5.11 EFM32GG11B3xx in QFP100 Device Pinout

Pin 1 index

PAO
PAl
PA2
PA3
PA4
PA5
PA6
I0VDDO
PBO
PB1
PB2
PB3
PB4
PB5
PB6
VSS
I0VDDO
PCO
PC1
PC2
PC3
PC4
PC5
PB7
PB8

o
a
-l -l ol vl ol ol ol W W=l ol
S R5 e as AN anseasaNagaRRe
1 5. PCL5
2 La. pcia
3 b3 pci3
4 b2, pc12
5 b1 pcu1
6 Le. pcio
7 9. PCo
8 se. pcs
9 57, PE7
14 56 PE6
11 55 PES
12 54 PE4
13 63 PE3
14 52. PE2
15 61 PEL
16 0. PEQ
17 59 DECOUPLE
18 kg vss
19 57, bvop
20 6. pc7
21 k5. pce
22 k4. ppg
23 53 pp7
24 52, p6
29 k1 ps
NN EEREEEEEEEEE EEREEEEEEEEEEER
NoOooOo-HoOoOUuANMSTS coodNOMSTSOOO AN M
T EEZZRLII L a R SR SRR RRER
P o —

Figure 5.11. EFM32GG11B3xx in QFP100 Device Pinout

The following table provides package pin connections and general descriptions of pin functionality. For detailed information on the sup-
ported features for each GPIO pin, see 5.20 GPIO Functionality Table or 5.21 Alternate Functionality Overview.

Table 5.11. EFM32GG11B3xx in QFP100 Device Pinout

Pin Name Pin(s) Description Pin Name Pin(s) Description

PAO 1 GPIO J PA1 2 GPIO

PA2 3 GPIO J PA3 4 GPIO

PA4 5 |GPIO ‘ PA5 6 |GPIO
8
17

PAG6 7 GPIO I0VDDO 31 Digital 10 power supply 0.
44
82

PBO 9 GPIO PB1 10 GPIO
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EFM32GG11 Family Data Sheet
Pin Definitions

Pin Name Pin(s) Description Pin Name Pin(s) Description
PB2 11 GPIO PB3 12 GPIO
PB4 13 GPIO PB5 14 GPIO
16
PB6 15 |GPIO vss 22 | Ground
83
PCO 18 GPIO (5V) PC1 19 | GPIO (5V)
PC2 20 GPIO (5V) PC3 21 GPIO (5V)

PC4 22 GPIO PC5 23 GPIO

PB7 24 GPIO PB8 25 GPIO

PA7 26 GPIO PA8 27 GPIO

PA9 28 GPIO PA10 29 GPIO

PA11 30 GPIO PA12 33 GPIO (5V)

PA13 34 GPIO (5V) PA14 35 GPIO

Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
RESETn 36 quired to only drive this pin low during
reset, and let the internal pull-up ensure
that reset is released.

PB9 37 | GPIO (5V)

PB10 38 GPIO (5V) PB11 39 GPIO

AVDD 41 Analog power supply.

PB12 40 GPIO 45

PB13 42 GPIO PB14 43 GPIO

PDO 46 GPIO (5V) PD1 47 GPIO

PD4 50 GPIO PD5 51 GPIO

PD6 52 GPIO PD7 53 GPIO

PD8 54 GPIO PC6 55 GPIO

PC7 56 GPIO DVDD 57 Digital power supply.

Decouple output for on-chip voltage
DECOUPLE 59 regulator. An external decoupling ca-
pacitor is required at this pin.

PEO 60 |GPIO (5V)

PE2 62 GPIO
PE4 64 GPIO
PE6 66 GPIO

PE1 61 | GPIO (5V)
PE3 63 | GPIO

PES5 65 GPIO

PE7 67 | GPIO PC8 68 | GPIO (5V)
PC10 70 | GPIO (5V)
PC12 72 |GPIO (5V)

PC14 74 GPIO (5V)

PC9 69 | GPIO (5V)
PC11 71 |GPIO (5V)
PC13 73 | GPIO (5V)

PC15 75 GPIO (5V) PFO 76 GPIO (5V)

PF1 77 GPIO (5V) PF2 78 GPIO

|
|
|
|
|
|
|
|
|
|
|
|
PD2 48 GPIO (5V) ‘ PD3 49 GPIO
|
|
|
|
J
|
|
|
|
J
|
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Pin Name Pin(s) Description Pin Name Pin(s) Description
PB6 12 |GPIO ‘ PC4 13 |GPIO
PC5 14 GPIO ‘ PB7 15 GPIO
PB8 16 GPIO ‘ PA12 17 GPIO (5V)
PA13 18 GPIO (5V) ‘ PA14 19 GPIO
Reset input, active low. To apply an ex-
ternal reset source to this pin, it is re-
RESETn 20 quired to only drive this pin low during PB11 21 GPIO
reset, and let the internal pull-up ensure
that reset is released.
23
PB12 22 GPIO AVDD 27 Analog power supply.
PB13 24 |GPIO ‘ PB14 25 |GPIO
PDO 28 GPIO (5V) ‘ PD1 29 GPIO
PD2 30 GPIO (5V) ‘ PD3 31 GPIO
PD4 32 |GPIO ‘ PD5 33 |GPIO
PD6 34 GPIO ‘ PD7 35 GPIO
PD8 36 GPIO J PC6 37 GPIO
PC7 38 GPIO ‘ DVDD 39 Digital power supply.
Decouple output for on-chip voltage
DECOUPLE 40 regulator. An external decoupling ca- PE4 41 GPIO
pacitor is required at this pin.
PE5 42 GPIO ‘ PE6 43 GPIO
PE7 44 GPIO ‘ VREGI 45 Input to 5 V regulator.
Decoupling for 5 V regulator and regu-
VREGO 46 lator output. Power for USB PHY in PF10 47 GPIO (5V)
USB-enabled OPNs
PF11 48 GPIO (5V) J PFO 49 GPIO (5V)
PF1 50 GPIO (5V) ‘ PF2 51 GPIO
VBUS 52 USB VBUS signal and auxiliary input to PE12 53 GPIO
5 V regulator.
PF5 54 GPIO ‘ PES 56 GPIO
PE9 57 |GPIO ‘ PE10 58 | GPIO
PE11 59 GPIO ‘ PE12 60 GPIO
PE13 61 GPIO J PE14 62 GPIO
PE15 63 GPIO J PA15 64 GPIO
Note:
1. GPIO with 5V tolerance are indicated by (5V).
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Pin Definitions

GPIO Name Pin Alternate Functionality / Description
EBI Timers Communication
TIM6_CDTIO#0 | ETH_MITXD1 #1
PG3 BUSS';%“:APF?;;BU' EBI_ADO3#2 | WTIMO_CC1 #2 LE- US3_CS #4
TIM1_OUT1 #7 QSPI0_DQ2 #2
US4_RTS #2
PI5 EBI_AO7 #2 WTIM3_CC2 #4 1205 SCL#7 ACMP3_O #5
US4_CTS #2
P4 EBI_AO6 #2 WTIM3_CC1 #4 1202 SO #7 ACMP3_O #4
US4_CS #2
PI3 EBI_AO5 #2 WTIM3_CCO #4 201 SoL
ETH_RMIIRXER #0
ETH_MIITXEN #0
_ LES_ALTEX4
TIMO_CDTI2 #0 SDIO_DATS #1 —
PA5 BUSAY BUSBX EBI_AD14 #0 TIM3_CC2 #5 US3_RTS #0 PRS_CH17 #0
LCD_SEG18 ACMP1_O #7
= PCNT1_SOIN #0 UO_CTS #2 A o
QSPI0_DQ3 #1 -
LEUT_TX #1
ETH_MIITXER #1
PG6 Bussﬁ‘%“,’\'ﬂplfgfu' EBI_ADOB #2 E%—ggg zz US3 TX #3
— QSPI0_DQ5 #2
ETH_MIITXEN #1
PG5 R vAEAGS EBI_ADO5 #2 TINE CoTi2 k0 US3_RTS #4
~ QSPI0_DQ4 #2
TIM5_CC2 #3
PI2 EBI_A04 #2 WTIM1_CC3 #5 o2 ACMP2_0 #5
PCNT2_SOIN #5 -
TIM5_CC1 #3
PI1 EBI_A03 #2 WTIM1_CC2 #5 US4_RX #2 ACMP2_O #4
PCNT2_S1IN #5
TIM5_CCO #3
PIO EBI_A02 #2 WTIM1_CC1 #5 US4_TX #2 ACMP2_O #3
PCNT2_SOIN #6
TIM3_CCO #6 ETE"}T_'M',\'ATSCE';#O PRS_CH6 #0
oA BUSBY BUSAX ta ADisso | WIMo_CCO#1LE- | SEMDS ACMPO_O #4
LCD_SEG19 - TIMI_OUTI #0 | | Soi02C0 %2 | ETM_TCLK #3
PCNTI_stiN#0 | U GPIO_EM4WU1
TIM2_CCO #6 o !
PGS EBI_ADOS #2 TIM6_CC2 #1 -
- WTIMO_CCO #3 US3_CLK #3
- QSPI0_DQ7 #2
BUSACMP2Y BU- TiM2_cco#7 | ETH_MIRXCLK#1
PG7 AL EBI_ADO7 #2 Te-ceat US3_RX #3
~ QSPI0_DQ6 #2
TIM3_CCO #3 USO_ LK #1
TIM3_CC2 #2 s
BUSCY BUSDX | EBI_A12#0EBI A17|  TIM5_CCA #0 -
PES LCD_COMA #1 EBI_A23 #3 TIM6_CDTIH #2 US3_CTS #1 PRS_CH17#2
U1 _RTS #3
WTIMO_CC1 #0 oS
WTIM1_CC2 #4 =
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PB3
LCD_SEG20/ . L .
LCD_COM4 LCD segment line 20. This pin may also be used as LCD COM line 4
0: PB4
LCD_SEG21/ . L .
LCD_COMS5 LCD segment line 21. This pin may also be used as LCD COM line 5
0: PB5
LCD_SEG22/ . L .
LCD_COM6 LCD segment line 22. This pin may also be used as LCD COM line 6
0: PB6
LCD_SEG23/ . L .
LCD_COM7 LCD segment line 23. This pin may also be used as LCD COM line 7
0: PF6
LCD_SEG24 LCD segment line 24.
0: PF7
LCD_SEG25 LCD segment line 25.
0: PF8
LCD_SEG26 LCD segment line 26.
0: PF9
LCD_SEG27 LCD segment line 27.
0: PD9
LCD_SEG28 LCD segment line 28.
0: PD10
LCD_SEG29 LCD segment line 29.
0: PD11
LCD_SEG30 LCD segment line 30.
0: PD12
LCD_SEG31 LCD segment line 31.
0: PBO
LCD_SEG32 LCD segment line 32.
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Alternate LOCATION
Functionality 0-3 4-7 Description
0: PE12
LES_ALTEX6 LESENSE alternate excite output 6.
0: PE13
LES_ALTEX7 LESENSE alternate excite output 7.
0: PCO
LES_CHO LESENSE channel 0.
0: PC1
LES_CH1 LESENSE channel 1.
0: PC2
LES_CH2 LESENSE channel 2.
0: PC3
LES_CH3 LESENSE channel 3.
0: PC4
LES_CH4 LESENSE channel 4.
0: PC5
LES_CH5 LESENSE channel 5.
0: PC6
LES_CH®6 LESENSE channel 6.
0: PC7
LES_CH7 LESENSE channel 7.
0: PC8
LES_CHS8 LESENSE channel 8.
0: PC9
LES_CH9 LESENSE channel 9.
0: PC10
LES_CH10 LESENSE channel 10.
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Alternate

Functionality

LOCATION

0-3

4-7

Description

: PB8
Low Frequency Crystal (typically 32.768 kHz) negative pin. Also used as an optional ex-
LFXTAL_N - 4
— ternal clock input pin.

: PB7

LFXTAL_P Low Frequency Crystal (typically 32.768 kHz) positive pin.
:PC5

OPAO_N Operational Amplifier O external negative input.
: PC4

OPAO_P Operational Amplifier 0 external positive input.
: PD7

OPA1_N Operational Amplifier 1 external negative input.
: PD6

OPA1_P Operational Amplifier 1 external positive input.
:PD3

OPA2_N Operational Amplifier 2 external negative input.
:PD5

OPA2_OUT Operational Amplifier 2 output.
: PDO

OPA2_OUTALT Operational Amplifier 2 alternative output.
: PD4

OPA2 P Operational Amplifier 2 external positive input.
:PC7

OPA3_N Operational Amplifier 3 external negative input.
: PD1

OPA3_OUT Operational Amplifier 3 output.
:PC6

OPA3_P Operational Amplifier 3 external positive input.
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Pin Definitions

Table 5.26. ACMP3 Bus and Pin Mapping

8Hd 8Hd ovd ovd 03d 03d
6Hd 6Hd Ivd lvd l3d L3d
OlHd OlHd cvd evd
LIHd LHd €vd €vd
¢lHd C¢lHd yvd yvd ¥3d ¥3d
€LHd €lHd Svd Svd G3d G¢3d
ViHd ViHd ovd ovd 93d 93d
SlHd SlHd Lvd /vd /3d /3d
8vd 8vd 83d 83d
6vd 6vd 63d 63d
0olvd olLvd oL3d 0L3d
Llvd Livd L13d l13d
clvd clvd ¢l3ad ¢l3ad
€lvd €ivd €l3d €13d
yivd yivd ¥i3d vi3d
Sivd Sivd Si3d Si3ad
04ad 04ad 04d 04d
lad lad ldd Ldd
¢dad c¢dd ¢4dd ¢dd
€4dd €dd €4d €4d
¥4ad ydd v4d vdd
Sdd Gdad Gdd G4d
94d 9dd 94d 94d
,4d /4d
84d 84d
649d 649d 64d 64d
olad oLad 0Ldd oLdd
llad l1dd bldd b1dd
clgad clad cldd cldd
€ldad €ldad €ldd €ldd
vidad viad vidd vidd
Sgldad Siad Sldd Sldd
XEANOVSNA | AEdINDVSNE | XvsSNnd AVSNd Xdasnd Adsnd Xosnd AOSNnd Xasnd Adsnd
X0140dV A0LHOdY | X11HOdV | ALLHOdY | XZ1HOdY | ACLHOdY | XELHOdY | ACLHOdY | X¥1dOdV | AvLd0dV
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EFM32GG11 Family Data Sheet
BGA152 Package Specifications

Table 7.1. BGA152 Package Dimensions

Dimension Min Typ Max
A 0.78 0.84 0.90
A1 0.13 0.18 0.23
A3 0.16 0.20 0.24
A2 0.45 REF
D 8.00 BSC
e 0.50 BSC
E 8.00 BSC
D1 6.50 BSC
E1 6.50 BSC
b 0.20 0.25 0.30
aaa 0.10
bbb 0.10
ddd 0.08
eee 0.15
fff 0.05
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.

2.Dimensioning and Tolerancing per ANSI Y14.5M-1994.

3.Recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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EFM32GG11 Family Data Sheet
BGA112 Package Specifications

Table 9.2. BGA112 PCB Land Pattern Dimensions

Dimension Min Nom Max
X 0.45

C1 8.00

Cc2 8.00

E1 0.8

E2 0.8

Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2.Dimensioning and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on the IPC-7351 guidelines.

4. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder mask and the metal pad is to be 60 ym
minimum, all the way around the pad.

5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used to assure good solder paste release.
6. The stencil thickness should be 0.125 mm (5 mils).

7. The ratio of stencil aperture to land pad size should be 1:1.

8. A No-Clean, Type-3 solder paste is recommended.

9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for Small Body Components.
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