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Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case
Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

ARM® Cortex®-M3
32-Bit Single-Core
48MHz

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"

12C, IrDA, SmartCard, SPI, UART/USART, USB

Brown-out Detect/Reset, DMA, POR, PWM, WDT

50

256KB (256K x 8)
FLASH

32Kx 8

1.98V ~ 3.8V

A/D 8x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)
Surface Mount
64-TQFP

https://www.e-xfl.com/product-detail/silicon-labs/efm321g332f256-qfp64t

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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3.3 Memory Map

The EFM32LG memory map is shown in the following figure, with RAM and Flash sizes for the largest memory configuration.

Oxfrffifre
0xe0100000
OxeOTFFff | ~
CM3 Peripherals ~
0xe0000000
oxdfFfffff A
\ ~
0x90000000
OX8FFFfrf 0%e0100000
EBI Region 3 CM3 ROM Table
0x8c000000 \ 0xe00ff000
Ox8bfFFFff
EBI Region 2 — 0xe0042000
0x88000000 0xe0041000
OXB7TTTTIT TPy
EBI Region 1 0xe0040000
0x84000000 \ 0xe000f000
OxB3FFFfrrf System Control Space
EBI Region 0 0xe000e000
0x80000000 0xe0003000
OxXTTTFTTTT \ FPB 0%e0002000
DWT
0x44000000 \ — 0xe0001000
OXA43TTTrr
Peripherals (bit-band) 0x€0000000
0x42000000
OXA1TTTTrT /
0x41000000 / 0x10008000
OxA0TFTTTT SRAM (32 kB)
Peripherals / (code space)
0x40000000 Y 0x10000000
OX3TTTIfrr
0x0fe08800
0x22400000 y DI
Ox223TF 1T 0x0fe08000
SRAM (bit-band) /
0x22000000 0x0fe04800
OX2LTITIrT / Lock bits
/ 0x0fe04000
0x20008000
0x0fe00800
SRAM (32 kB) 0x20007FFf —
(data space) o, 54000000 [/ 0x0fe00000
OX1FFFFfff 0x00040000
X!
Code Flash (256 kB)
(main block)
0x00000000 / 0x00000000

Figure 3.2. System Address Space with Core and Code Space Listing
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Figure 4.13. Typical High-Level Output Current, 3 V Supply Voltage
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4.12 Operational Amplifier (OPAMP)

Table 4.16. OPAMP

Parameter Test Condition

Active Current loPamP (OPA2)BIASPROG=0xF,(OPA2)HALF- — 370 460 MA
BIAS=0x0, Unity Gain
(OPA2)BIASPROG=0x7,(OPA2)HALF- — 95 135 MA
BIAS=0x1, Unity Gain
(OPA2)BIASPROG=0x0,(OPA2)HALF- — 13 25 MA
BIAS=0x1, Unity Gain
(OPA2)BIASPROG=0x4,(OPA2)HALF- — 63 87 MA
BIAS=0x1, UnityGain
(OPAQ)BIASPROG=0x0,(OPAQ)HALF- — 18 27 MA
BIAS=0x1, UnityGain
(OPAQ)BIASPROG=0x4,(OPAQ)HALF- — 68 96 MA
BIAS=0x1, UnityGain
(OPA1)BIASPROG=0x0,(OPA1)HALF- — 18 27 MA
BIAS=0x1, UnityGain
(OPA1)BIASPROG=0x4,(OPA1)HALF- — 67 96 MA
BIAS=0x1, UnityGain

Open Loop Gain GoL (OPA2)BIASPROG=0xF,(OPA2)HALF- — 101 — dB
BIAS=0x0
(OPA2)BIASPROG=0x7,(OPA2)HALF- — 98 — dB
BIAS=0x1
(OPA2)BIASPROG=0x0,(OPA2)HALF- — 91 — dB
BIAS=0x1
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4.15 EBI
WRSETUP WRSTRB WRHOLD
01,2 | 1,23,.) | 0,12 .)
EBI_BL[N-1:0] EBI_BL z
"~ tosu_wen > " toH_wEn
EBI_A[N-1:0] EBI_A Z
" tosu_wEn > = toH.wen | |
EBI_AD[15:0] DATA[15:0] z
"~ tosu_wEn > "~ toH.wen | |
EBI_CSn |
"~ tosu_wEn > "~ toH_WEn >
EBI WEn < tWIDTH_WEn
Figure 4.37. EBI Write Enable Timing
Table 4.19. EBI Write Enable Timing
Parameter Symbol Min Typ Max Unit
Output hold time, from trailing EBI_WEN/EBI_NAND- | t5, g, 1234 -6.00 + (WRHOLD x tHrcORECLK) — — ns
WEn edge to EBI_AD, EBI_A, EBI_CSn, EBI_BLn B
invalid
Output setup time, from EBI_AD, EBI_A, EBI_CSn, |tqqy wen 12342 -14.00 + (WRSETUP x tyrcorecLk) — — ns
EBI_BLn valid to leading EBI_WEN/EBI_NANDWEnN B
edge
EBI_WEn/EBI_NANDWER pulse width twiDTH wen 234 | -7.00 + (WRSTRB + 1) X tyrcorRECLK) | — — ns
. |
Note:

1. Applies for all addressing modes (figure only shows D16 addressing mode)
2. Applies for both EBI_WEn and EBI_NANWER (figure only shows EBI_WEn)
3. Applies for all polarities (figure only shows active low signals)

4. Measurement done at 10% and 90% of Vpp (figure shows 50% of Vpp)

5. The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFWE=0. The leading edge of
EBI_WEn can be moved to the right by setting HALFWE=1. This decreases the length of typTH_wen and increases the length of

tosu_wen by 1/2 x tyrcLkNODIV-

Rev. 2.00 | 112
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QFN64 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
DACO_OuUT1/
22 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
23 AVDD_1 Analog power supply 1.
USO_CLK #4/5
24 PB13 HFXTAL_P LEGO_TX #1
25 PB14 HFXTAL_N Uso_cs #:{15 LEUO_RX
26 IOVDD_3 Digital 10 power supply 3.
27 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT #4/
28 PDO OPAMP_OUTOALT PCNT2_SO0IN #0 US1_TX#1
OPAMP_OUT2 #1
ADCO_CH1
29 PD1 DACO_OUT1ALT #4/ PE',Z"TOZ—CS(i?,f 2&0 US1_RX #1 DBG_SWO #2
OPAMP_OUT1ALT -
30 PD2 ADCO_CH2 TIMO_CC1 #3 US1_CLK #1 DBG_SWO #3
31 PD3 ADCO_CH3 OPAMP_N2 TIMO_CC2 #3 US1_CS#1 ETM_TD1 #0/2
32 PD4 ADCO_CH4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
ADCO_CH5
33 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
TIM1_CCO #4 LE- LES_ALTEXO #0
34 PD6 ADCO_CH6 OPAMP_P1 TIMO_OUTO #0 US1_RX #§1|200—SDA ACMPO_O #2
PCNTO_SOIN #3 ETM_TDO #0
CMU_CLKO #2
TIM1_CC1 #4 LE- =
35 PD7 ADCO_CH7 OPAMP_N1|  TIMO_OUT1 #0 US1_TX#212C0_SCL | LES_ALTEX1 #0
PCNTO_S1IN #3 #1 ACMP1_O #2
- ETM_TCLK #0
36 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX #0 12C0_SDA LES_CH®6 #0
37 PC6 ACMPO_CH6 4 ETM_TCLK #2
38 PC7 ACMPO_CH7 LEU1_RX #0 12C0_SCL | LES_CH7 #0 ETM_TDO
#2 #2
39 VDD_DREG Power supply for on-chip voltage regulator.
40 DECOUPLE Decgup!e output for on-chip voltage regulator. An external capacitance of size CpecoupLE is required
at this pin.
41 PC8 ACMP1_CHO TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
42 PC9 ACMP1_CH1 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
43 PC10 ACMP1_CH2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
44 PC11 ACMP1_CH3 USO_TX #2 LES_CH11 #0
ACMP1_CH4
45 PC12 DACO_OUTIALT #0/ Egg—gﬁfg :g
OPAMP_OUT1ALT -
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5.2.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Alternate

Functionality

Table 5.5. Alternate functionality overview

LOCATION

Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPQ_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.
ACMPO_CH®6 PC6 Analog comparator ACMPO, channel 6.
ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.
ACMPO_O PE13 PD6 Analog comparator ACMPO, digital output.
ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.
ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.
ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.
ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.
ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.
ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.
ACMP1_CH6 PC14 Analog comparator ACMP1, channel 6.
ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.
ACMP1_O PF2 PD7 Analog comparator ACMP1, digital output.
ADCO CHO PDO Analog to digital converter ADCO, input channel
- number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel
number 1.
ADCO_CH2 PD2 Analog to digital converter ADCO, input channel
number 2.
ADCO_CH3 PD3 Analog to digital converter ADCO, input channel
number 3.
ADCO CH4 PD4 Analog to digital converter ADCO, input channel
- number 4.
ADCO CH5 PD5 Analog to digital converter ADCO, input channel
- number 5.
ADCO CH6 PD6 Analog to digital converter ADCO, input channel
- number 6.
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5.3.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in the following table. The table
shows the name of the alternate functionality in the first column, followed by columns showing the possible LOCATION bitfield settings.

Note: Some functionality, such as analog interfaces, do not have alternate settings or a LOCATION bitfield. In these cases, the pinout
is shown in the column corresponding to LOCATION 0.

Alternate

Functionality

Table 5.8. Alternate functionality overview

LOCATION

Description

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPQ_CH2 PC2 Analog comparator ACMPO, channel 2.
ACMPQ_CH3 PC3 Analog comparator ACMPO, channel 3.
ACMPO_CH4 PC4 Analog comparator ACMPO, channel 4.
ACMPO_CH5 PC5 Analog comparator ACMPO, channel 5.
ACMPO_CH®6 PC6 Analog comparator ACMPO, channel 6.
ACMPO_CH7 PC7 Analog comparator ACMPO, channel 7.
ACMPO_O PE13 |PE2 PD6 Analog comparator ACMPO, digital output.
ACMP1_CHO PC8 Analog comparator ACMP1, channel 0.
ACMP1_CH1 PC9 Analog comparator ACMP1, channel 1.
ACMP1_CH2 PC10 Analog comparator ACMP1, channel 2.
ACMP1_CH3 PC11 Analog comparator ACMP1, channel 3.
ACMP1_CH4 PC12 Analog comparator ACMP1, channel 4.
ACMP1_CH5 PC13 Analog comparator ACMP1, channel 5.
ACMP1_CHG6 PC14 Analog comparator ACMP1, channel 6.
ACMP1_CH7 PC15 Analog comparator ACMP1, channel 7.
ACMP1_O PF2 PE3 PD7 Analog comparator ACMP1, digital output.
ADCO CHO PDO Analog to digital converter ADCO, input channel
- number 0.
ADCO_CH1 PD1 Analog to digital converter ADCO, input channel
number 1.
ADCO_CH2 PD2 Analog to digital converter ADCO, input channel
number 2.
ADCO_CH3 PD3 Analog to digital converter ADCO, input channel
number 3.
ADCO CH4 PD4 Analog to digital converter ADCO, input channel
- number 4.
ADCO CH5 PD5 Analog to digital converter ADCO, input channel
- number 5.
ADCO CH6 PD6 Analog to digital converter ADCO, input channel
- number 6.
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
L4 IOVDD_1 Digital 10 power supply 1.
DACO_OuUTO0/ TIM1_CC2 #3 LE-
LS PB11 OPAMP_OUTO TIMO_OUTO #1 12C1_SDA #1
DACO_OuUT1/
L6 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
L7 AVSS_2 Analog ground 2.
USO_CLK #4/5
L8 PB13 HFXTAL_P LEJO_TX #1
USO_CS #4/5
L9 PB14 HFXTAL_N LEUO_RX #1
L10 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT
L11 PDO #4/ PCNT2_SOIN #0 US1_TX #1
OPAMP_OUTOALT
OPAMP_OUT2 #1
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Alternate LOCATION

Functionality Description

EBI_A06 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_AQ07 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
EBI_AO8 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_AQ9 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_A11 PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PE5 External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PEG6 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 PC8 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.

External Bus Interface (EBI) address and data in-

EBI_ADOO PE8 |PE8 |PE8 put / output pin 00.
EBI ADO! PES PE9 PE9 External Bus llnterface (EBI) address and data in-
_ put / output pin 01.
EBI ADO2 PE10 |PE10 |PE1O External Bus .Interface (EBI) address and data in-
- put / output pin 02.
EBI ADO3 pE11 |PE11 | PE11 External Bus .Interface (EBI) address and data in-
- put / output pin 03.
£BI ADO4 PE12 |PE12 | PE12 External Bus .Interface (EBI) address and data in-
put / output pin 04.
£B1 ADOS PE13 |PE13 |PE13 External Bus .Interface (EBI) address and data in-
put / output pin 05.
EB1 ADOS pE14 |PE14 |PE14 External Bus .Interface (EBI) address and data in-
_ put / output pin 06.
EBI ADO7 PE15 |PE15 |PE1S External Bus llnterface (EBI) address and data in-
- put / output pin 07.
£B1 ADOB pAls |PA15 |PAdS External Bus Interface (EBI) address and data in-

put / output pin 08.
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QFN64 Pin# and Name

Pin #

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

USO0_CS #4/5 LEUO_RX

25 PB14 HFXTAL_N #1
26 IOVDD_3 Digital 1O power supply 3.
27 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT #4/
28 PDO OPAMP_OUTOALT PCNT2_SO0IN #0 US1_TX#1
OPAMP_OUT2 #1
ADCO_CH1
29 PD1 DACO_OUT1ALT #4/ Pym')z_csﬁ?r\f fto US1_RX #1 DBG_SWO #2
OPAMP_OUT1ALT -
USB_DMPU #0
30 PD2 ADCO_CH2 TIMO_CC1 #3 UST_CLK #1 DBG_SWO #3
31 PD3 ADCO_CH3 OPAMP_N2 TIMO_CC2 #3 US1_CS#1 ETM_TD1 #0/2
32 PD4 ADCO_CH4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
ADCO_CH5
33 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
TIM1_CCO #4 LE- LES_ALTEXO0 #0
34 PD6 ADCO_CH6 OPAMP_P1 TIMO_OUTO #0 UST_RX #:1IZCO—SDA ACMPO_O #2
PCNTO_SOIN #3 ETM_TDO #0
CMU_CLKO #2
TIM1_CC1 #4 LE- =
35 PD7 ADCO_CH7 OPAMP_N1 TIMO_OUT1 #0 US1_TX#2 12C0_SCL LES_ALTEX1 #0
PCNTO_S1IN #3 #1 ACMP1_O #2
- ETM_TCLK #0
36 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX #0 12C0_SDA LES_CH®6 #0
37 PC6 ACMPO_CH6 42 ETM _TCLK #2
38 PC7 ACMPO_CH7 LEU1_RX#012C0_SCL | LES_CH7 #0 ETM_TDO
#2 #2
39 VDD_DREG Power supply for on-chip voltage regulator.
40 DECOUPLE Decgup!e output for on-chip voltage regulator. An external capacitance of size CpgcoypLE is required
at this pin.
41 PC8 ACMP1_CHO TIM2_CCO #2 USO_CS #2 LES_CH8 #0
LES_CH9 #0
42 PC9 ACMP1_CH1 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU2
43 PC10 ACMP1_CH2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0
44 PC11 ACMP1_CH3 USO_TX #2 LES_CH11 #0
45 USB_VREGI
46 USB_VREGO
47 PF10 USB_DM
48 PF11 USB_DP
49 PFO TIMO_CCO #5 LE- US1_CLK#2 LEUO_TX DBG_SWCLK #0/1/2/3

TIMO_OUTO #2

#3 12CO_SDA #5
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CSP81 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
ACMP1_O #0
A3 PF2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
A4 VSS Ground.
A5 IOVDD_5 Digital 10 power supply 5.
A6 PE9 PCNT2_S1IN #1
LES_ALTEX5 #0
A7 PE11 TIM1_CC1 #1 USO_RX #0 BOOT RX
USO_RX #3 USO_CLK CMU_CLK1 #2
A8 PE12 TIM1_CC2 #1 40 12C0_SDA #6 LES_ALTEXS6 #0
A9 PA15 TIM3_CC2 #0
B1 USB_VREGI
B2 USB_VBUS | USB 5.0V VBUS input.
ACMP1_CH7
B3 PC15 DACO_OUT1ALT #3/ T'#’:ﬁﬂo%{:’g zg’ 3 | US0_CLK#3 U0 RX #3 'E)EBSG—%WS §(1)
OPAMP_OUT1ALT - —
B4 PE1 TIMO_CC1 #5 LE- US1_CS #2 LEUO_RX | DBG_SWDIO #0/1/2/3
TIMO_OUT1 #2 #312C0_SCL #5 GPIO_EM4WU3
B5 PF5 TIMO_CDTI2 #2/5 USB_VBUSEN #0 PRS_CH2 #1
B6 PES PCNT2_SOIN #1 PRS_CH3 #1
LES_ALTEX7 #0
B7 PE13 uso_lzégf 38%?_0555 #0 ACMPO_O #0
- GPIO_EM4WUS5
LEUO_RX #4 12C0_SDA PRS_CHO #0
B8 PAO TIMO_CCO #0/1/4 0 GPIO. EMAWUO
CMU_CLKO #0
B9 PA2 TIMO_CC2 #0/1 ETNL TDO #3
c1 USB_VREGO
acwpi s | TIMO_CDTIO 11
c2 PC13 DACO_OUTAALT #1/ - U1_RX #0 LES_CH13 #0
OPAMP_OUT1ALT TIM1_CC2 #4 a a
- PCNTO_SOIN #0
ACMP1_CH6 TIMO_CDTI1 #1/3
c3 PC14 DACO_OUT1ALT #2/ TIM1_CC1 #0 USO_CS #3 U0_TX #3 LES_CH14 #0
OPAMP_OUT1ALT PCNTO_S1IN #0
TIMO_CCO#5LE- | US1_CLK #2 LEUO_TX
C4 PFO TIMO_OUTO #2 #312C0_SDA #5 DBG_SWCLK #0/1/2/3
c5 PF12 USB_ID
C6 PE10 TIM1_CCO #1 USO_TX #0 BOOT_TX
c7 PE14 TIM3_CCO #0 LEUO_TX #2
CMU_CLK1 #0
c8 PA1 TIMO_CC1 #0/1 [2C0_SCL #0 PRS. CH1 #0
LES_ALTEX2 #0
c9 PA3 TIMO_CDTIO #0 UO_TX #2 ETM TD1 #3
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Alternate

Functionality

LOCATION

Description

External Bus Interface (EBI) address and data in-

EBI_AD10 PA1 PA1 PA1 put / output pin 10.
EBI_AD11 PA2 PA2 PA2 External Bus .Interface (EBI) address and data in-
put / output pin 11.
EBI_AD12 PA3 PA3 PA3 External Bus .Interface (EBI) address and data in-
put / output pin 12.
EBl AD13 PA4 PA4 PA4 External Bus .Interface (EBI) address and data in-
- put / output pin 13.
EBl AD14 PA5 PA5 PA5 External Bus llnterface (EBI) address and data in-
- put / output pin 14.
EBI AD15 PA6 PA6 PA6 External Bus .Interface (EBI) address and data in-
- put / output pin 15.
EBI ALE PC11 | PCI1 External Bus Interface (EBI) Address Latch Enable
- output.
EBI_ARDY PE2 PE2 PF2 Extgrnal Bus Interface (EBI) Hardware Ready Con-
trol input.
EBI_BLO PF6 PF6 PF6 gxternal Bus Interface (EBI) Byte Lane/Enable pin
EBI_BL1 PE7 PE7 PE7 I1External Bus Interface (EBI) Byte Lane/Enable pin
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 $;t_?rnal Bus Interface (EBI) Chip Select output
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 PA11 |PA11 | PA11 Exterrjal Bus Ipterface (EBI) TFT Horizontal Syn-
- chronization pin.
EBI NANDREn |PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable
- output.
EBI_NANDWEN | 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 | PA10 |PA10 Ext.ernal_ Bus Interface (EBI) TFT Vertical Synchroni-
zation pin.
EBI_WEn PF8 External Bus Interface (EBI) Write Enable output.
ETM_TCLK PD7 PF8 PC6 PAG 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.

silabs.com | Building a more connected world.

Rev. 2.00 | 237




EFM32LG Data Sheet
Pin Definitions

5.12.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32LG840 is shown in the following table. Each GPIO port is organized as 16-bit ports indicated
by letters A through F, and the individual pin on this port is indicated by a number from 15 down to 0.

Table 5.36. GPIO Pinout

Pin Pin Pin Pin Pin Pin9 Pin8 Pin3 Pin2 Pin1 Pin0
15 14 13 12 11
Port A PA15 | PA14 | PA13 | PA12| — — — — — PAG6 | PAS | PA4 | PA3 | PA2 | PA1 | PAO
Port B — | PB14|PB13 | PB12 | PB11| — — PB8 | PB7 | PB6 | PB5 | PB4 | PB3 — — —
Port C PC15| PC14 | PC13 |PC12| — — — — PC7 | PC6 | PC5 | PC4 | — — — —
Port D — — — — — — — PD8 | PD7 | PD6 | PD5 | PD4 | PD3 | PD2 | PD1 | PDO

Port E PE15 | PE14 | PE13 | PE12 | PE11 | PE10| PE9 | PE8 | PE7 | PE6 | PES | PE4 | — — — —

Port F - | -] -] -] = | = | = | — | — | — | PF5 | PF4 | PF3 | PF2 | PF1 | PFO

5.12.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG840 is shown in the following figure.

PB11

PCA ] 2\ OUTOALT PB12
PC5[ ]
PD4[ 7} - PC12
PD3[ ] . PC13
- PC14
PD6[ 1 AN~ PC15
N—" PDO
PO7L ] L PD1
- PD5

Figure 5.24. Opamp Pinout
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
A3 PE12 LCD_SEGS EBI_ADO4 #0/1/2 | TIM1_CC2 #1 Lbjssoo__gﬁ?o RN
12C0_SDA #6 —
Ad PE9 LCD_SEGS5 EBI_ADO1#0/1/2 | PCNT2_S1IN #1
A5 PD11 LCD_SEG30 EBI_CS2 #0/1/2
A6 PDY LCD_SEG28 EBI_CSO0 #0/1/2
A7 PF7 LCD_SEG25 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
A8 PF5 LCD_SEG3 EBI_REn#0/2 | TIMO_CDTI2 #2/5 PRS_CH2 #1
A9 PF4 LCD_SEG2 EBI_WEn#0/2 | TIMO_CDTH #2/5 PRS_CH1 #1
ACMP1_0 #0
A10 PF2 LCD_SEGO EBI_ARDY #0/1/2 |  TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
A11 | USB_VREGI
A12 | USB_VREGO
A13 PF11
B1 PA15 LCD_SEG12 | EBI_ADO8#0/1/2 | TIM3_CC2 #0
USO_TX #3 LES_ALTEX7 #0
B2 PE13 LCD_SEG9 EBI_ADO5 #0/1/2 USO_CS #0 ACMPQ_O #0
I2C0_SCL#6 | GPIO_EMAWUS
B3 PE11 LCD_SEG7 EBI_ADO3#0/1/2 | TIM1_CC1#1 USO_RX #0 "E%—(;"(')'I_E;(i #0
B4 PES LCD_SEG4 EBI_ADOO #0/1/2 | PCNT2_SOIN #1 PRS_CH3 #1
B5 PD12 LCD_SEG31 EBI_CS3 #0/1/2
B6 PD10 LCD_SEG29 EBI_CS1#0/1/2
B7 PF8 LCD_SEG26 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
B8 PF6 LCD_SEG24 EBI_BLO #0/1/2 TIMO_CCO #2 U0_TX #0
B9 PF3 LCD_SEGH EBIALE#0 | TIMO_CDTIO #2/5 E%\S/[?gg ZJ
B10 PF1 T'T'\I/',\(A’acgaff L‘E LLIJESU10__ CRSxfs DB#%?/\Q;? ©
= I2C0_SCL#5 | GPIO_EM4WU3
B11 PF12
B12 | USB_VBUS |USB 5.0V VBUS input.
B13 PF10 U1_TX #1
C1 PA1 LCD_SEG14 | EBIAD10#0/1/2 | TIMO_CC1 #0/1 12C0_SCL #0 CP'\Q%—_%';W #%0
Cc2 PAO LCD_SEG13 EBI_ADO9 #0/1/2 | TIMO_CCO #0/1/4 E%:%Eé%ﬁ i‘é G';TOS_—EC,\;"?V% 0
c3 PE10 LCD_SEGS6 EBI_ADO2 #0/1/2 |  TIM1_CCO #1 USO_TX #0 BOOT_TX
c4 PD13 ETM_TD1 #1
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BGA112 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
J3 PD15 12C0_SCL #3
J4 PA12 LCD_BCAP_P EBI_AO00 #0/1/2 TIM2_CCO #1
J5 PA9 LCD_SEG37 EBI_DTEN #0/1/2 TIM2_CC1 #0
J6 PA10 LCD_SEG38 EBI_VSNC #0/1/2 TIM2_CC2 #0
J7 PB9 EBI_AOQ3 #0/1/2 U1_TX #2
J8 PB10 EBI_A04 #0/1/2 U1_RX #2
USB_DMPU #0
J9 PD2 ADCO_CH2 EBI_A27 #0/1/2 TIMO_CC1 #3 UST_CLK #1 DBG_SWO #3
ADCO_CH3
J10 PD3 OPAMP_N2 TIMO_CC2 #3 US1_CS #1 ETM_TD1 #0/2
ADCO_CH4
J11 PD4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
USO_TX #4
K1 PB7 LFXTAL_P TIM1_CCO #3 US1_CLK #0
TIMO_CDTI2 #4 LE-
K2 PC4 %&ﬁ)ﬁcﬁo“ EBI_A26#0/1/2 | TIMO_OUTO #3 Iggf—gl'sﬁ i% LES_CH4 #0
- PCNT1_SOIN #0 -
K3 PA13 LCD_BCAP_N EBI_AO01 #0/1/2 TIM2_CC1 #1
K4 VSS Ground.
K5 PA11 LCD_SEG39 EBI_HSNC #0/1/2
Reset input, active low. To apply an external reset source to this pin, it is required to only drive this pin low
K6 RESETn . . .
during reset, and let the internal pull-up ensure that reset is released.
K7 AVSS_1 Analog ground 1.
K8 AVDD_2 Analog power supply 2.
K9 AVDD_1 Analog power supply 1.
K10 AVSS_0 Analog ground 0.
ADCO0_CH1
DACO_OUT1ALT TIMO_CCO #3
K11 PD1 oy PCNTZ_S1IN #0 US1_RX #1 DBG_SWO #2
OPAMP_OUT1ALT
USO_RX #4
L1 PB8 LFXTAL_N TIM1_CC1 #3 US1_CS #0
ACMPO_CH5 EBI_NANDWEnN LETIMO_OUT1 #3 US2_CS #0
L2 PCS OPAMP_NO #0/1/2 PCNT1_S1IN #0 12C1_SCL #0 LES_CHS #0
L3 PA14 LCD_BEXT EBI_A02 #0/1/2 TIM2_CC2 #1
L4 IOVDD_1 Digital 10 power supply 1.
DACO_OuUTO0/ TIM1_CC2 #3 LE-
LS PB11 OPAMP_OUTO TIMO_OUTO #1 12C1_SDA #1
DACO_OuUT1/
L6 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
L7 AVSS 2 Analog ground 2.
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Alternate

Functionality

Description

LCD segment line 25. Segments 24, 25, 26 and 27

LCD_SEG25 PF7 are controlled by SEGENG.

LCD segment line 26. Segments 24, 25, 26 and 27
LCD_SEG26 PF8 are controlled by SEGENG.

LCD segment line 27. Segments 24, 25, 26 and 27
LCD_SEG27 PF9 are controlled by SEGENG.

LCD segment line 28. Segments 28, 29, 30 and 31
LCD_SEG28 PD9 are controlled by SEGEN?.

LCD segment line 29. Segments 28, 29, 30 and 31
LCD_SEG29 PD10 are controlled by SEGEN?.

LCD segment line 30. Segments 28, 29, 30 and 31
LCD_SEG30 PD11 are controlled by SEGEN?7.

LCD segment line 31. Segments 28, 29, 30 and 31
LCD_SEG31 PD12 are controlled by SEGEN?7.

LCD segment line 32. Segments 32, 33, 34 and 35
LCD_SEG32 PBO are controlled by SEGENS.

LCD segment line 33. Segments 32, 33, 34 and 35
LCD_SEG33 PB1 are controlled by SEGENS.

LCD segment line 34. Segments 32, 33, 34 and 35
LCD_SEG34 PB2 are controlled by SEGENS.

LCD segment line 35. Segments 32, 33, 34 and 35
LCD_SEG35 PAT are controlled by SEGENS.

LCD segment line 36. Segments 36, 37, 38 and 39
LCD_SEG36 PA8 are controlled by SEGENS.

LCD segment line 37. Segments 36, 37, 38 and 39
LCD_SEG37 PA9 are controlled by SEGENO.

LCD segment line 38. Segments 36, 37, 38 and 39
LCD_SEG38 PA10 are controlled by SEGENS9.

LCD segment line 39. Segments 36, 37, 38 and 39
LCD_SEG39 PAT1 are controlled by SEGENS.
LES_ALTEXO PD6 LESENSE alternate exite output 0.
LES_ALTEX1 PD7 LESENSE alternate exite output 1.
LES_ALTEX2 PA3 LESENSE alternate exite output 2.
LES_ALTEX3 PA4 LESENSE alternate exite output 3.
LES_ALTEX4 PA5 LESENSE alternate exite output 4.
LES_ALTEX5 PE11 LESENSE alternate exite output 5.
LES_ALTEX6 PE12 LESENSE alternate exite output 6.
LES_ALTEX7 PE13 LESENSE alternate exite output 7.
LES_CHO PCO LESENSE channel 0.
LES_CH1 PC1 LESENSE channel 1.
LES _CH2 PC2 LESENSE channel 2.
LES_CH3 PC3 LESENSE channel 3.
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7. BGA120 Package Specifications

7.1 BGA120 Package Dimensions

TOP VIEW BOTTOM VIEW
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Figure 7.1. BGA120

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

The BGA120 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://www.silabs.com/support/quality/pages/default.aspx.
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Figure 7.4. BGA120 PCB Stencil Design

Table 7.3. BGA120 PCB Stencil Design Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.25
b 0.50
d 6.00
e 6.00

Note:
1. The drawings are not to scale.
2. All dimensions are in millimeters.
3. All drawings are subject to change without notice.
4.The PCB Land Pattern drawing is in compliance with IPC-7351B.
5. Stencil thickness 0.125 mm.
6. For detailed pin-positioning, see Pin Definitions.
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VREF voltage drift (VrRer_vpriFT) — @added min, typ, max.

* VREF temperature drift (VrRer_tpDRIFT) — @dded min, typ, max.

* VREF current consumption (lyreg) — added typ, max, replacing Iapcree-
*+ ADC and DAC VREF matching (Vrer_maTtcH) — added typical.

4.11 Digital Analog Converter (DAC) — Updated the footnote for active average current (Ipac), and added the following new VREF
specs at each voltage reference:

* VREF output voltage (Vreg) — added min, typ, max.

* VREF voltage drift (VrRer_vpriFT) — added min, typ, max.

* VREF temperature drift (Vrer_tpriFT) — @dded min, typ, max.
* VREF current consumption (lyrgr) — added typ, max.

+ ADC and DAC VREF matching (Vrer_maTcH) — added typical.

4.12 Operational Amplifier (OPAMP) — Removed note specifying that OPAMP specs stem from simulations, and added new specifica-
tions for the following:

» Active Current (Iopamp) — New specifications at various (new) bias program settings.

» Gain Bandwidth Product (GBWopamp) — new (typ) specifications at new bias program settings and DC bias settings.
 Input Offset Voltage (VorrseT) — specified min, typ, max for Op Amps (OPAO-1).

* Input Bias Current (lopampsiasin) — New min and max specifications.

* Input Offset Current (lopamMPOFE-SETIN) — NeW min and max specifications.

» Slew Rate (SRpopamp) — New specifications at new bias program settings.

» Updated footnote.

4.13 Analog Comparator (ACMP) — Added new specifications for the following:

* Input Bias Current (IacmpeiasiN) — @dded min and max.

* Input Offset Current (IacmporeseTiN) — @dded min and max.

» Active Current (Iacmp) — added two new condition settings, and footnote.

* Negative Response Time (trResponsg_n) — added new specifications.

* Positive Response Times (tresponse_p) — added new specifications.

» Offset Voltage (VacmporrseT) — added specifications at new bias program settings.

+ ACMP Hysteresis (VacmpHYsT) — added specifications for negative and positive hysteresis at various bias program settings.
» VDD SCALED Input Accuracy (VyppscaLep) — added new specifications (typical).

4.14 Voltage Comparator (VCMP) — Added the following new specifications:
* Negative hysteresis (VycmpHysT N). replacing VCMP hysteresis.
* Positive hysteresis (VycmpHysT p), replacing VCMP hysteresis.
* Hysteresis Delta (VvcmpHYST_DELTA)-
* Negative Response Time (tResPoNSE_N)-
* Positive Response Time (tRespoNsE_P)-
» Footnote for active current, lycmp.

4.18 USART SPI — Corrected parameter descriptions for tcs pis_wmi-

4.19 Digital Peripherals — Added (typical) LE Peripheral Interface Clock Current (I_rcLk) specifications with both the LFXO-LFA and
LFXO-LFB clock trees.

Removed MSL information (Moisture Sensitivity Level). Instead, MSL information can be found in the Qual report that is available on
the Silicon Labs website.

New formatting throughout.
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14.6 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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