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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
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2.1.11 TFT Direct Drive

The EBI contains a TFT controller which can drive a TFT via a 565 RGB interface. The TFT controller
supports programmable display and port sizes and offers accurate control of frequency and setup and
hold timing. Direct Drive is supported for TFT displays which do not have their own frame buffer. In
that case TFT Direct Drive can transfer data from either on-chip memory or from an external memory
device to the TFT at low CPU load. Automatic alpha-blending and masking is also supported for transfers
through the EBI interface.

2.1.12 Universal Serial Bus Controller (USB)

The USB is a full-speed USB 2.0 compliant OTG host/device controller. The USB can be used in Device,
On-the-go (OTG) Dual Role Device or Host-only configuration. In OTG mode the USB supports both
Host Negotiation Protocol (HNP) and Session Request Protocol (SRP). The device supports both full-
speed (12MBit/s) and low speed (1.5MBit/s) operation. The USB device includes an internal dedicated
Descriptor-Based Scatter/Garther DMA and supports up to 6 OUT endpoints and 6 IN endpoints, in
addition to endpoint 0. The on-chip PHY includes all OTG features, except for the voltage booster for
supplying 5V to VBUS when operating as host.

2.1.13 Inter-Integrated Circuit Interface (12C)

The 1°C module provides an interface between the MCU and a serial 1°C-bus. It is capable of acting as
both a master and a slave, and supports multi-master buses. Both standard-mode, fast-mode and fast-
mode plus speeds are supported, allowing transmission rates all the way from 10 kbit/s up to 1 Mbit/s.
Slave arbitration and timeouts are also provided to allow implementation of an SMBus compliant system.
The interface provided to software by the 1°C module, allows both fine-grained control of the transmission
process and close to automatic transfers. Automatic recognition of slave addresses is provided in all
energy modes.

2.1.14 Universal Synchronous/Asynchronous Receiver/Transmitter (US-
ART)

The Universal Synchronous Asynchronous serial Receiver and Transmitter (USART) is a very flexible
serial I/0 module. It supports full duplex asynchronous UART communication as well as RS-485, SPI,
MicroWire and 3-wire. It can also interface with ISO7816 SmartCards, IrDA and I2S devices.

2.1.15 Pre-Programmed USB/UART Bootloader

The bootloader presented in application note AN0042 is pre-programmed in the device at factory. The
bootloader enables users to program the EFM32 through a UART or a USB CDC class virtual UART
without the need for a debugger. The autobaud feature, interface and commands are described further
in the application note.

2.1.16 Universal Asynchronous Receiver/Transmitter (UART)

The Universal Asynchronous serial Receiver and Transmitter (UART) is a very flexible serial I/O module.
It supports full- and half-duplex asynchronous UART communication.

2.1.17 Low Energy Universal Asynchronous Receiver/Transmitter
(LEUART)

The unique LEUART™, the Low Energy UART, is a UART that allows two-way UART communication on
a strict power budget. Only a 32.768 kHz clock is needed to allow UART communication up to 9600 baud/
s. The LEUART includes all necessary hardware support to make asynchronous serial communication
possible with minimum of software intervention and energy consumption.
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2.1.27 Operational Amplifier (OPAMP)

The EFM32WG980 features 3 Operational Amplifiers. The Operational Amplifier is a versatile general
purpose amplifier with rail-to-rail differential input and rail-to-rail single ended output. The input can be set
to pin, DAC or OPAMP, whereas the output can be pin, OPAMP or ADC. The current is programmable
and the OPAMP has various internal configurations such as unity gain, programmable gain using internal
resistors etc.

2.1.28 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface (LESENSETM), is a highly configurable sensor interface with support
for up to 16 individually configurable sensors. By controlling the analog comparators and DAC, LESENSE
is capable of supporting a wide range of sensors and measurement schemes, and can for instance mea-
sure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a programmable
FSM which enables simple processing of measurement results without CPU intervention. LESENSE is
available in energy mode EM2, in addition to EMO and EM1, making it ideal for sensor monitoring in
applications with a strict energy budget.

2.1.29 Backup Power Domain

The backup power domain is a separate power domain containing a Backup Real Time Counter, BURTC,
and a set of retention registers, available in all energy modes. This power domain can be configured to
automatically change power source to a backup battery when the main power drains out. The backup
power domain enables the EFM32WG980 to keep track of time and retain data, even if the main power
source should drain out.

2.1.30 Advanced Encryption Standard Accelerator (AES)

The AES accelerator performs AES encryption and decryption with 128-bit or 256-bit keys. Encrypting or
decrypting one 128-bit data block takes 52 HFCORECLK cycles with 128-bit keys and 75 HFCORECLK
cycles with 256-bit keys. The AES module is an AHB slave which enables efficient access to the data
and key registers. All write accesses to the AES module must be 32-bit operations, i.e. 8- or 16-bit
operations are not supported.

2.1.31 General Purpose Input/Output (GPIO)

In the EFM32WG980, there are 81 General Purpose Input/Output (GPIO) pins, which are divided into
ports with up to 16 pins each. These pins can individually be configured as either an output or input. More
advanced configurations like open-drain, filtering and drive strength can also be configured individually
for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Timer PWM
outputs or USART communication, which can be routed to several locations on the device. The GPIO
supports up to 16 asynchronous external pin interrupts, which enables interrupts from any pin on the
device. Also, the input value of a pin can be routed through the Peripheral Reflex System to other
peripherals.

2.1.32 Liquid Crystal Display Driver (LCD)

The LCD driver is capable of driving a segmented LCD display with up to 8x34 segments. A voltage
boost function enables it to provide the LCD display with higher voltage than the supply voltage for the
device. In addition, an animation feature can run custom animations on the LCD display without any
CPU intervention. The LCD driver can also remain active even in Energy Mode 2 and provides a Frame
Counter interrupt that can wake-up the device on a regular basis for updating data.

2.2 Configuration Summary

The features of the EFM32WG980 is a subset of the feature set described in the EFM32WG Reference
Manual. Table 2.1 (p. 8) describes device specific implementation of the features.
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3 Electrical Characteristics

3.1 Test Conditions

3.1.1 Typical Values

The typical data are based on Tayp=25°C and Vpp=3.0 V, as defined in Table 3.2 (p. 10), by simu-
lation and/or technology characterisation unless otherwise specified.

3.1.2 Minimum and Maximum Values

The minimum and maximum values represent the worst conditions of ambient temperature, supply volt-
age and frequencies, as defined in Table 3.2 (p. 10), by simulation and/or technology characterisa-
tion unless otherwise specified.

3.2 Absolute Maximum Ratings

The absolute maximum ratings are stress ratings, and functional operation under such conditions are
not guaranteed. Stress beyond the limits specified in Table 3.1 (p. 10) may affect the device reliability
or cause permanent damage to the device. Functional operating conditions are given in Table 3.2 (p.
10) .

Table 3.1. Absolute Maximum Ratings

Tsto Storage tempera- -40 150! | °C
ture range

Ts Maximum soldering | Latest IPC/JEDEC J-STD-020 260 | °C
temperature Standard

VDDMAX External main sup- 0 38|V
ply voltage

ViorPIN V_oltage on any I/O -0.3 Vpp+0.3 | V
pin

'Based on programmed devices tested for 10000 hours at 150°C. Storage temperature affects retention of preprogrammed cal-
ibration values stored in flash. Please refer to the Flash section in the Electrical Characteristics for information on flash data re-
tention for different temperatures.

3.3 General Operating Conditions

3.3.1 General Operating Conditions

Table 3.2. General Operating Conditions

Tams Ambient temperature range -40 85| °C
Vbbop Operating supply voltage 1.98 38|V
fapB Internal APB clock frequency 48 | MHz
faHB Internal AHB clock frequency 48 | MHz
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Figure 3.3. EM1 Current consumption with all peripheral clocks disabled and HFRCO running
at 21MHz
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Figure 3.4. EM1 Current consumption with all peripheral clocks disabled and HFRCO running
at 14MHz
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Figure 3.11. Typical Low-Level Output Current, 2V Supply Voltage
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Figure 3.12. Typical High-Level Output Current, 2V Supply Voltage
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and ADC core in
NORMAL mode

Startup time of ref- 1 Us
erence generator
and ADC core in

KEEPADCWARM
mode
1 MSamples/s, 12 bit, single 59 dB
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 63 dB

ended, internal 2.5V reference

1 MSamples/s, 12 bit, single 65 dB
ended, Vpp reference

1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference

1 MSamples/s, 12 bit, differen- 65 dB
tial, internal 2.5V reference

1 MSamples/s, 12 bit, differen- 54 dB
tial, 5V reference

1 MSamples/s, 12 bit, differen- 67 dB
tial, Vpp reference

1 MSamples/s, 12 bit, differen- 69 dB

Signal to Noise Ra- tial, 2xVpp reference

SNRADC

tio (SNR) 200 kSamples/s, 12 hit, 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 bit, single 67 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- 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

Slgnal-to-Noise

SINADapc And Distortion-ratio
(SINAD) 1 MSamples/s, 12 bit, single 64 dB
ended, Vpp reference

ended, internal 2.5V reference

1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference
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Figure 3.24. Integral Non-Linearity (INL)
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Figure 3.29. ADC Absolute Offset, Common Mode =Vdd /2
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Figure 3.30. ADC Dynamic Performance vs Temperature for all ADC References, Vdd = 3V
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Table 3.20. EBI Write Enable Timing

ton wen1234 Output hold time, from trailing EBI_WEn/ -6.00 + (WRHOLD * ns
EBI_NANDWER edge to EBI_AD, EBI_A, tHFCORECLK)
EBI_CSn, EBI_BLn invalid

tosu wen 12345 Output setup time, from EBI_AD, EBI_A, -14.00 + (WRSETUP ns
EBI_CSn, EBI_BLn valid to leading EBI_WEn/ * tHECORECLK)
EBI_NANDWERN edge

twipTH wen 22345 | EBI_WEN/EBI_NANDWER pulse width -7.00 + (WRSTRB ns

+1) * tHrcoRreCLK)

lApplies for all addressing modes (figure only shows D16 addressing mode)
2Applies for both EBI_WEn and EBI_NANWER (figure only shows EBI_WEn)
3Applies for all polarities (figure only shows active low signals)
“Measurement done at 10% and 90% of Vpp (figure shows 50% of ypp)

®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 twptH_wen and increases the length

of tosu_wen by 1/2 * tyrciknoDiv-

Figure 3.39. EBI Address Latch Enable Related Output Timing

ADDRSETUP ADDRHOLD WRSETUP WRSTRB WRHOLD
1,2,3,..) (0,1,2,..) (0,1,2,..) 1,2,3,..) (0,1,2,..)
] 1 1 I
EBI_AD[15:0] >|< | ADDR[16:1]| | DATA[15:0] z
— } I
I I 1
EBLALE | g WorAE " »
tosquLlEn\— [ tWIDTH_ALEn
BBl Cs |
EBI_WEn
Table 3.21. EBI Address Latch Enable Related Output Timing
toH_ALER 1234 Output hold time, from trailing EBI_ALE edge to -6.00 + (AD- ns
EBI_AD invalid DRHOLD® * tyrcoRe.
CLK)
tosu_ALEn 124 Output setup time, from EBI_AD valid to leading -13.00 + (0 * tyrcoRE- ns
EBI_ALE edge CLK)
tWIDTH_ALEn 1234 EBI_ALEn pU'Se width -7.00 + (ADDRSET- ns
UP+1) * thrcorecLK)

lApplies to addressing modes D8A24ALE and D16A16ALE (figure only shows D16A16ALE)
2Applies for all polarities (figure only shows active low signals)

% The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFALE=0. The trailing edge
of EBI_ALE can be moved to the left by setting HALFALE=1. This decreases the length of typtH_aLen @and increases the length
of tOH_ALEN by tyrcorectk - 1/2 * thrcLknoDIv-

“Measurement done at 10% and 90% of Vpp (figure shows 50% of ypp)

5Figure only shows a write operation. For a multiplexed read operation the address hold time is controlled via the RDSETUP state
instead of via the ADDRHOLD state.
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Figure 3.40. EBI Read Enable Related Output Timing

RDSETUP RDSTRB RDHOLD
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Table 3.22. EBI Read Enable Related Output Timing
ton REn1234 Output hold time, from trailing EBI_REn/ -10.00 + (RDHOLD * ns
EBI_NANDREn edge to EB|_AD, EB|_A, EB|_CSH, tHFCORECLK)
EBI_BLn invalid
tosy REn12345 Output setup time, from EBI_AD, EBI_A, EBI_CSn, | -10.00 + (RDSETUP ns
EBI_BLn valid to leading EBI_REn/EBI_NANDREN * tHECORECLK)
edge
tWIDTH_REn 123456 EBI_REn pU|Se width -9.00 + ((RD' ns
STRB+1) * tHFCORE—
CLK)

1Applies for all addressing modes (figure only shows D8A8. Output timing for EBI_AD only applies to multiplexed addressing
modes D8A24ALE and D16A16ALE)

2Applies for both EBI_REn and EBI_NANDRER (figure only shows EBI_REn)

3Applies for all polarities (figure only shows active low signals)

“*Measurement done at 10% and 90% of Vpp (figure shows 50% of ypp)

>The figure shows the timing for the case that the half strobe length functionality is not used, i.e. HALFRE=0. The leading edge
of EBI_REn can be moved to the right by setting HALFRE=1. This decreases the length of ty,ptH_ren and increases the length
of tosu_ren bY 1/2 * tircLknoDIV-

SWhen page mode is used, RDSTRB is replaced by RDPA for page hits.
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3.17 12C

Table 3.26. I12C Standard-mode (Sm)

fscL SCL clock frequency 0 100" | kHz
tLow SCL clock low time 4.7 ps
tHiGH SCL clock high time 4.0 Hs
tsupAT SDA set-up time 250 ns
tHD. DAT SDA hold time 8 3450%2 | ns
tsu.sta Repeated START condition set-up time 4.7 us
tHp,STA (Repeated) START condition hold time 4.0 us
tsu.sto STOP condition set-up time 4.0 us
teuE Bus free time between a STOP and a START condi- 4.7 us
tion

For the minimum HFPERCLK frequency required in Standard-mode, see the 12C chapter in the EFM32WG Reference Manual.
2The maximum SDA hold time (tnp,paT) NEeds to be met only when the device does not stretch the low time of SCL (t_ow)-
3When transmitting data, this number is guaranteed only when 12Cn_CLKDIV < ((3450*10'9 [S] * furpERCLK [HZ]) - 4).

Table 3.27. 12C Fast-mode (Fm)

fscL SCL clock frequency 0 400" | kHz
tLow SCL clock low time 1.3 us
tHiGH SCL clock high time 0.6 us
tsu,pAT SDA set-up time 100 ns
tHD.DAT SDA hold time 8 900%2 | ns
tsusTa Repeated START condition set-up time 0.6 us
tHD,STA (Repeated) START condition hold time 0.6 us
tsu.sto STOP condition set-up time 0.6 us
teuF Bus free time between a STOP and a START condi- 1.3 us
tion

For the minimum HFPERCLK frequency required in Fast-mode, see the 12C chapter in the EFM32WG Reference Manual.
>The maximum SDA hold time (tnp,paT) NEeds to be met only when the device does not stretch the low time of SCL (t_ow)-
3When transmitting data, this number is guaranteed only when 12Cn_CLKDIV < ((900*10'9 [S] * furPERCLK [HZ]) - 4).
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LQFP100 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

ETM_TDO #3
LES_ALTEX2 #0
4 PA3 LCD_SEG16 EBI_AD12 #0/1/2 TIMO_CDTIO #0 UO_TX #2 ETM_TD1 #3
LES_ALTEX3 #0
5 PA4 LCD_SEG17 EBI_AD13 #0/1/2 TIMO_CDTI1 #0 UO_RX #2 ETM_TD2 #3
LES_ALTEX4 #0
6 PA5 LCD_SEG18 EBI_AD14 #0/1/2 TIMO_CDTI2 #0 LEU1_TX #1 ETM_TD3 #3
ETM_TCLK #3
7 PA6 LCD_SEG19 EBI_AD15 #0/1/2 LEU1_RX #1 GPIO_EMAWU1
8 I0VDD_0 Digital 10 power supply 0.
9 PBO LCD_SEG32 EBI_A16 #0/1/2 TIM1_CCO #2
10 PB1 LCD_SEG33 EBI_A17 #0/1/2 TIM1_CC1 #2
11 PB2 LCD_SEG34 EBI_A18 #0/1/2 TIM1_CC2 #2
LCD_SEG20/
12 PB3 LCD_COM4 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX #1
LCD_SEG21/
13 PB4 LCD_COMS EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1
LCD_SEG22/
14 PB5 LCD_ COM6 EBI_A21 #0/1/2 US2_CLK #1
LCD_SEG23/
15 PB6 LCD_COM7 EBI_A22 #0/1/2 US2_CS #1
16 VSS Ground
17 10vDD_1 Digital 10 power supply 1.
ACMPO_CHO USO_TX #5
18 PCO DACO_OUTOALT #0/ EBI_A23 #0/1/2 PEMEO—CSC(:)T'\? 4#2 US1_TX #0 :;Ez—g:g z(())
OPAMP_OUTOALT = 12CO_SDA #4 -
ACMPO_CH1 USO_RX #5
19 PC1 DACO_OUTOALT #1/ EBI_A24 #0/1/2 P-(I;IklA'IE)CTCS(iZIN#iZ US1_RX #0 :;Eg—g:]é ig
OPAMP_OUTOALT - 12CO_SCL #4 -
ACMPOQ_CH2
20 PC2 DACO_OUTOALT #2/ EBI_A25 #0/1/2 TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
21 PC3 DACO_OUTOALT #3/ EBI_NANDRER #0/1/2 TIMO_CDTI1 #4 US2_RX #0 LES_CH3 #0
OPAMP_OUTOALT
ACMPO_CH4 TIMO_CDTI2 #4 US2 CLK #0
22 PC4 DACO_PO/ EBI_A26 #0/1/2 LETIMO_OUTO #3 12C1 SDA #0 LES_CH4 #0
OPAMP_PO PCNT1_SOIN #0 -
ACMPO_CH5
- LETIMO_OUT1 #3 US2_CS #0
23 PC5 DACO_NO/ EBI_NANDWER #0/1/2 PCNTL S1IN #0 1201 SCL #0 LES_CHS5 #0
OPAMP_NO = =
USO_TX #4
24 PB7 LFXTAL_P TIM1_CCO #3 US1_CLK #0
USO_RX #4
25 PB8 LFEXTAL_N TIM1_CC1 #3 USL_CS #0
26 PA7 LCD_SEG35 EBI_CSTFT #0/1/2
27 PA8 LCD_SEG36 EBI_DCLK #0/1/2 TIM2_CCO #0
28 PA9 LCD_SEG37 EBI_DTEN #0/1/2 TIM2_CC1 #0
29 PA10 LCD_SEG38 EBI_VSNC #0/1/2 TIM2_CC2 #0
30 PA11 LCD_SEG39 EBI_HSNC #0/1/2
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LQFP100 Pin#
and Name

Pin Alternate Functionality / Description

Pin Name Timers Communication

31 10VDD_2 Digital 10 power supply 2.
32 VSS Ground
33 PA12 LCD_BCAP_P EBI_AQ0 #0/1/2 TIM2_CCO #1
34 PA13 LCD_BCAP_N EBI_AO01 #0/1/2 TIM2_CC1 #1
35 PA14 LCD_BEXT EBI_A02 #0/1/2 TIM2_CC2 #1
Reset input, active low.
36 RESETn To apply an external reset source to this pin, it is required to only drive this pin low during reset, and let the internal pull-up ensure
that reset is released.
37 PB9 EBI_A03 #0/1/2 U1l_TX #2
38 PB10 EBI_A04 #0/1/2 Ul_RX #2
DACO_OuUTO0/ TIM1_CC2 #3
39 PBL1 OPAMP_OUTO LETIMO_OUTO #1 12C1_SDA#1
DACO_OUT1/
40 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
41 AVDD_1 Analog power supply 1.
USO_CLK #4/5
42 PB13 HEXTAL_P LEUO_TX #1
USO0_CS #4/5
43 PB14 HFXTAL_N LEUO_RX #1
44 I0VDD_3 Digital 10 power supply 3.
45 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT #4/
46 PDO OPAMP_OUTOALT PCNT2_SOIN #0 US1_TX #1
OPAMP_OUT2 #1
ADCO_CH1
47 PD1 DACO_OUTIALT #4/ P-gx%—csci?,f 3#0 US1_RX #1 DBG_SWO #2
OPAMP_OUTI1ALT =
USB_DMPU #0
48 PD2 ADCO_CH2 EBI_A27 #0/1/2 TIMO_CC1 #3 UST_CLK #1 DBG_SWO #3
ADCO_CH3
49 PD3 OPAMP_N2 TIMO_CC2 #3 US1_CS #1 ETM_TD1 #0/2
ADCO_CH4
50 PD4 OPAMP_P2 LEUO_TX #0 ETM_TD2 #0/2
ADCO_CH5
51 PD5 OPAMP_OUT? #0 LEUO_RX #0 ETM_TD3 #0/2
ADCO_CH6 TIM1_CCO #4 US1 RX #2 LES_ALTEXO #0
52 PD6 DACO_P1/ LETIMO_OUTO #0 12C0 _SDA #1 ACMPO_O #2
OPAMP_P1 PCNTO_SOIN #3 = ETM_TDO #0
CMU_CLKO #2
ADCO_CH7 TIM1_CC1 #4 US1_TX #2 LES_ALTEX1 #0
53 PD7 DACO_N1/ LETIMO_OUTL1 #0 1200 SCL #1 ACMP1 O #2
OPAMP_N1 PCNTO_S1IN #3 = ETM_TC_LK #0
54 PD8 BU_VIN CMU_CLK1 #1
LEU1_TX #0 LES_CHS6 #0
55 PC6 ACMPO_CH®6 EBI_AO05 #0/1/2 12C0_SDA #2 ETM_TCLK #2
LEU1_RX #0 LES_CH7 #0
56 PC7 ACMPO_CH7 EBI_AO06 #0/1/2 12C0_SCL #2 ETM_TDO #2
57 VDD_DREG Power supply for on-chip voltage regulator.
58 VSS Ground
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LQFP100 Pin#
and Name

Pin Name

59 DECOUPLE

Pin Alternate Functionality / Description

Timers

Communication

Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLg IS required at this pin.

0| e e | econ |

61| PEL EBLAOSHOAZ | bt S g eLscL w2

62 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 U1_TX #3 ACMPO_O #1

63 PE3 BU_STAT EBI_A10 #0 Ul_RX #3 ACMP1_O #1

64 PE4 LCD_COMO EBI_A11 #0/1/2 USO_CS #1

65 PE5S LCD_COM1 EBI_A12 #0/1/2 USO_CLK #1

66 PE6 LCD_COM2 EBI_A13 #0/1/2 USO_RX #1

67 PE7 LCD_COM3 EBI_A14 #0/1/2 USO_TX #1

68 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 USO_CS #2 LES_CH8 #0

69 PC9 ACMP1_CH1 EBI_AQ9 #1/2 TIM2_CC1 #2 USO_CLK #2 Gll;llzg__EcMszt(L)Jz

70 PC10 ACMP1_CH2 EBI_A10 #1/2 TIM2_CC2 #2 USO_RX #2 LES_CH10 #0

71 PC11 ACMP1_CH3 EBI_ALE #1/2 USO_TX #2 LES_CH11 #0

72 USB_VREGI USB Input to internal 3.3 V regulator.

73 USB_VREGO USB Decoupling for internal 3.3 V USB regulator and regulator output.

74 PF10 e j(D‘:,}

75 PF11 L:JlS—S_XD#;l

76 PFO LE-I:IE:\:/IOO_CO?T?JS#Z LLJSL]-JBSI:)T z; DBG_SWCLK #0/1/2/3
- 12CO_SDA #5

m| e meeeE, | o | Segewme s
- 12C0_SCL #5 -

ACMP1_O #0
78 PF2 LCD_SEGO EBI_ARDY #0/1/2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4

79 USB_VBUS USB 5.0 V VBUS input.

80 PF12 USB_ID

81 PF5 LCD_SEG3 EBI_REn #0/2 TIMO_CDTI2 #2/5 USB_VBUSEN #0 PRS_CH2 #1

82 I0VDD_5 Digital 10 power supply 5.

83 VSS Ground

84 PF6 LCD_SEG24 EBI_BLO #0/1/2 TIMO_CCO #2 UO_TX #0

85 PF7 LCD_SEG25 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0

86 PF8 LCD_SEG26 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1

87 PF9 LCD_SEG27 EBI_REn #1 ETM_TDO #1

88 PD9 LCD_SEG28 EBI_CSO0 #0/1/2

89 PD10 LCD_SEG29 EBI_CS1 #0/1/2

90 PD11 LCD_SEG30 EBI_CS2 #0/1/2

91 PD12 LCD_SEG31 EBI_CS3 #0/1/2

92 PES8 LCD_SEG4 EBI_ADOO #0/1/2 PCNT2_SOIN #1 PRS_CH3 #1
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LCD voltage booster (optional), boost capacitor, negative
LCD_BCAP_N PA13 pin. If using the LCD voltage booster, connect a 22 nF ca-

pacitor between LCD_BCAP_N and LCD_BCAP_P.

LCD voltage booster (optional), boost capacitor, positive
LCD_BCAP_P PA12 pin. If using the LCD voltage booster, connect a 22 nF ca-

pacitor between LCD_BCAP_N and LCD_BCAP_P.

LCD voltage booster (optional), boost output. If using the

LCD voltage booster, connect a 1 uF capacitor between

this pin and VSS.
LCD_BEXT PA14 An external LCD voltage may also be applied to this pin if

the booster is not enabled.

If AVDD is used directly as the LCD supply voltage, this

pin may be left unconnected or used as a GPIO.
LCD_COMO PE4 LCD driver common line number 0.
LCD_COM1 PE5 LCD driver common line number 1.
LCD_COM2 PE6 LCD driver common line number 2.
LCD_COM3 PE7 LCD driver common line number 3.

LCD segment line 0. Segments 0, 1, 2 and 3 are con-
LCD_SEGO PF2 trolled by SEGENO.

LCD segment line 3. Segments 0, 1, 2 and 3 are con-
LCD_SEG3 PF5 trolled by SEGENO.

LCD segment line 4. Segments 4, 5, 6 and 7 are con-
LCD_SEG4 PES trolled by SEGENL.

LCD segment line 5. Segments 4, 5, 6 and 7 are con-
LCD_SEGS PE9 trolled by SEGENL.

LCD segment line 6. Segments 4, 5, 6 and 7 are con-
LCD_SEG6 PE10 trolled by SEGENL.

LCD segment line 7. Segments 4, 5, 6 and 7 are con-
LCD_SEGY PEL1 trolled by SEGENL.

LCD segment line 8. Segments 8, 9, 10 and 11 are con-
LCD_SEG8 PE12 trolled by SEGEN2.

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

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

LCD segment line 11. Segments 8, 9, 10 and 11 are con-
LCD_SEGL1 PE15 trolled by SEGEN2.

LCD segment line 12. Segments 12, 13, 14 and 15 are
LCD_SEG12 PALS controlled by SEGEN3.

LCD segment line 13. Segments 12, 13, 14 and 15 are
LCD_SEG13 PAO controlled by SEGENS3.

LCD segment line 14. Segments 12, 13, 14 and 15 are
LCD_SEG14 PAL controlled by SEGENS3.

LCD segment line 15. Segments 12, 13, 14 and 15 are
LCD_SEG15 PA2 controlled by SEGENS.

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

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

LCD segment line 18. Segments 16, 17, 18 and 19 are
LCD_SEG18 PAS controlled by SEGENA4.

LCD segment line 19. Segments 16, 17, 18 and 19 are
LCD_SEG19 PAG controlled by SEGENA.
LCD SEG20/ LCD segment line 20. Segments 20, 21, 22 and 23 are

— PB3 controlled by SEGENS. This pin may also be used as LCD
LCD_COM4 "
- COM line 4
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5 PCB Layout and Soldering
5.1 Recommended PCB Layout

Figure 5.1. LQFP100 PCB Land Pattern
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Table 5.1. QFP100 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm) Symbol Pin number Symbol 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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Corrected the ADC resolution from 12, 10 and 6 bit to 12, 8 and 6 bit.

Updated the EMO and EM1 current consumption numbers. Updated the the EM1 plots and removed
the EMO plots.

Updated Environmental information.
Updated trademark, disclaimer and contact information.

Other minor corrections.

7.4 Revision 1.20
June 28th, 2013
Updated power requirements in the Power Management section.

Removed minimum load capacitance figure and table. Added reference to application note.

Other minor corrections.

7.5 Revision 1.10
May 6th, 2013

Updated current consumption table and figures in Electrical characteristics section.

Other minor corrections.

7.6 Revision 1.00
September 11th, 2012
Updated the HFRCO 1 MHz band typical value to 1.2 MHz.
Updated the HFRCO 7 MHz band typical value to 6.6 MHz.

Other minor corrections.

7.7 Revision 0.95

May 3rd, 2012

Updated EM2/EMS3 current consumption at 85°C.
7.8 Revision 0.90

February 27th, 2012

Initial preliminary release.
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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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