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...the world's most energy friendly microcontrollers

There is also a read-only page in the information block containing system and device calibration data.
Read and write operations are supported in the energy modes EMO and EM1.

2.1.4 Direct Memory Access Controller (DMA)

The Direct Memory Access (DMA) controller performs memory operations independently of the CPU.
This has the benefit of reducing the energy consumption and the workload of the CPU, and enables
the system to stay in low energy modes when moving for instance data from the USART to RAM or
from the External Bus Interface to a PWM-generating timer. The DMA controller uses the PL230 uDMA
controller licensed from ARM.

2.1.5 Reset Management Unit (RMU)
The RMU is responsible for handling the reset functionality of the EFM32HG.

2.1.6 Energy Management Unit (EMU)

The Energy Management Unit (EMU) manage all the low energy modes (EM) in EFM32HG microcon-
trollers. Each energy mode manages if the CPU and the various peripherals are available. The EMU
can also be used to turn off the power to unused SRAM blocks.

2.1.7 Clock Management Unit (CMU)

The Clock Management Unit (CMU) is responsible for controlling the oscillators and clocks on-board the
EFM32HG. The CMU provides the capability to turn on and off the clock on an individual basis to all
peripheral modules in addition to enable/disable and configure the available oscillators. The high degree
of flexibility enables software to minimize energy consumption in any specific application by not wasting
power on peripherals and oscillators that are inactive.

2.1.8 Watchdog (WDOG)

The purpose of the watchdog timer is to generate a reset in case of a system failure, to increase appli-
cation reliability. The failure may e.g. be caused by an external event, such as an ESD pulse, or by a
software failure.

2.1.9 Peripheral Reflex System (PRS)

The Peripheral Reflex System (PRS) system is a network which lets the different peripheral module
communicate directly with each other without involving the CPU. Peripheral modules which send out
Reflex signals are called producers. The PRS routes these reflex signals to consumer peripherals which
apply actions depending on the data received. The format for the Reflex signals is not given, but edge
triggers and other functionality can be applied by the PRS.

2.1.10 Low Energy USB

The unique Low Energy USB peripheral provides a full-speed USB 2.0 compliant device controller and
PHY with ultra-low current consumption. The device supports both full-speed (12MBit/s) and low speed
(1.5MBit/s) operation, and includes a dedicated USB oscillator with clock recovery mechanism for crys-
tal-free operation. No external components are required. The Low Energy Mode ensures the current
consumption is optimized and enables USB communication on a strict power budget. The USB device
includes an internal dedicated descriptor-based Scatter/Gather DMA and supports up to 3 OUT end-
points and 3 IN endpoints, in addition to endpoint 0. The on-chip PHY includes software controllable
pull-up and pull-down resistors.

2.1.11 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.
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LEUARTO Full configuration LEUO_TX, LEUO_RX

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

TIMER1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

RTC Full configuration NA

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

ACMPO Full configuration ACMPO_CHI1:0], ACMP0O_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CHI[9:8]

IDACO Full configuration IDACO_OUT

AES Full configuration NA

GPIO 15 pins Available pins are shown in
Table 4.3 (p. 56)

2.3 Memory Map

The EFM32HG309 memory map is shown in Figure 2.2 (p. 7), with RAM and Flash sizes for the
largest memory configuration.

Figure 2.2. EFM32HG309 Memory Map with largest RAM and Flash sizes

\ OXTTTTTfe
0x400e0400 =
0x400€0000 TR 8§ 8:8%888
0x400cc400 RS 0x71000000 TFM3Z ROM TabTe 0xf0100000
0x400¢c000 OXTOFTTTIT — S 00
0x400ca400 \ 0x10040000
RM ;
0x400ca000 Y Device X
0x400c8400 =i \ 0x£0000000
0x400c8000 Oxefffffff 0xe0100000
0x400c6400 =T \ CMO+ ROM Table
0x400c6000 0xe00ff000
0x400c4400 0xe0100000
USB \ 0xe000f000
0x400c4000 T 0xeQOFFFT System Control Space
0x400c2000 \ CMO+ Peripherals 0xe000€000
0x400c0400
0x400c0000 MsC 020000000 vy 0xe0003000
0x20088400 \ OXATTITTTT
0xe0002000
WDOG
0x40088000 \ DWT
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X
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0x40080000 OX3TTTTTTT
0x40010c00 SRAM (8 kB)
0x40010800 TIMERZ {code space)
x TIMERL / 0x10000000
0x40010400 T 0x20002000
0x40010000 / OX2000 17T 0x0fe08400
DI
0x4000c800 TR / SRAM (8 kB) 0x0fe08000
0x4000c400 USARTO (data space)
0x4000c000 0x20000000 0x0fe04400
Lock bits
0x4000a400
x4000a40 TR / OXIFFFEFE 0x0fe04000
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0x40007000 =5 0x0fe00400
0x40006000 / User Data 0X0fe00000
0x40004400 —
0x40004000 f Code 0x00010000
0x40002400
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0x40002000 ash (64 K8)
Flas 4 kB
0x40001400 < / (roain block)
0x40001000
0x40000400
VCMP
0x40000000 0x00000900 - - / 0x00000000
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Figure 3.17. Typical High-Level Output Current, 3V Supply Voltage
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Figure 3.18. Typical Low-Level Output Current, 3.8V Supply Voltage
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VADCREFIN_CHG Input range of ex- See VADCREFIN 0.625 VDD \%
ternal positive ref-
erence voltage on
channel 6
VADCCMIN Common mode in- 0 Vpp | V
put range
laDCIN Input current 2pF sampling capacitors <100 nA
CMRRapc Analog input com- 65 dB
mon mode rejection
ratio
1 MSamples/s, 12 bit, external 392 510 | A
reference
10 kSamples/s 12 bit, internal 67 MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00
10 kSamples/s 12 bit, internal 63 MA
1.25 V reference, WARMUP-
| Average active cur- | MODE in ADCn_CTRL set to
ADC rent 0b01
10 kSamples/s 12 bit, internal 64 MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b10
10 kSamples/s 12 bit, internal 244 MA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
Ob11
|IADCREF Current consump- Internal voltage reference 65 MA
tion of internal volt-
age reference
CapciN Input capacitance 2 pF
Rapcin Input ON resistance 1 MOhm
RapCFILT Input RC filter resis- 10 kOhm
tance
CADCFILT Input RC filter/de- 250 fF
coupling capaci-
tance
fapccLk ADC Clock Fre- 13 | MHz
quency
6 bit 7 ADC-
CLK
Cycles
8 bit 11 ADC-
tabccony Conversion time CLK
Cycles
12 bit 13 ADC-
CLK
Cycles
tancaca Acquisition time Programmable 1 256 | ADC-
CLK
Cycles
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1 MSamples/s, 12 bit, single 62 dB
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single 64 dB
ended, Vpp reference
1 MSamples/s, 12 bit, differen- 60 dB
tial, internal 1.25V reference
1 MSamples/s, 12 bit, differen- 64 dB
tial, internal 2.5V reference
1 MSamples/s, 12 bit, differen- 54 dB
tial, 5V reference
1 MSamples/s, 12 bit, differen- 66 dB
tial, Vpp reference
1 MSamples/s, 12 bit, differen- 68 dB
tial, 2xVpp reference
200 kSamples/s, 12 bit, sin- 61 dB
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 65 dB
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 66 dB
ended, Vpp reference
200 kSamples/s, 12 bit, differ- 63 dB
ential, internal 1.25V reference
200 kSamples/s, 12 bit, differ- 66 dB
ential, internal 2.5V reference
200 kSamples/s, 12 bit, differ- 66 dB
ential, 5V reference
200 kSamples/s, 12 bit, differ- 62 66 dB
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 69 dB
ential, 2xVpp reference
1 MSamples/s, 12 bit, single 64 dBc
ended, internal 1.25V refer-
ence
1 MSamples/s, 12 bit, single 76 dBc
ended, internal 2.5V reference
1 MSamples/s, 12 bit, single 73 dBc
ended, Vpp reference
Spurious-Free Dy 1 MSamples/s, 12 bit, differen- 66 dBc
3 ) tial, int |1 1.25V refi
SFDRpc namic Range (SF- ial, interna reference
DR) 1 MSamples/s, 12 bit, differen- 77 dBc

tial, internal 2.5V reference

1 MSamples/s, 12 bit, differen- 76 dBc
tial, Vpp reference

1 MSamples/s, 12 bit, differen- 75 dBc
tial, 2xVpp reference

1 MSamples/s, 12 bit, differen- 69 dBc
tial, 5V reference
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200 kSamples/s, 12 bit, sin- 75 dBc
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 75 dBc
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 76 dBc
ended, Vpp reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, internal 1.25V reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, internal 2.5V reference
200 kSamples/s, 12 bit, differ- 78 dBc
ential, 5V reference
200 kSamples/s, 12 bit, differ- 68 79 dBc
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, 2xVpp reference
After calibration, single ended -4 0.3 4| mV
VADCOFFSET Offset voltage
After calibration, differential 0.3 mV
-1.92 mV/°C
Thermometer out-
TGRADApcTH , -6.3 ADC
put gradient Codes/
°C
DNLapc Differential non-lin- | Vpp= 3.0V, external 2.5V ref- -1 +0.7 4| LSB
earity (DNL) erence
INLaDC Integral non-linear- +1.6 +3 | LSB
ity (INL), End point
method
MCapc No missing codes 11.999" 12 bits
Internal 1.25V, Vpp = 3V, 25°C 1.248 1.254 1.262 |V
Internal 1.25V, Full tempera- 1.188 1.254 1.302 |V
ADC Internal Volt- | ture and supply range
VREFanc age Reference
9 Internal 2.5V, Vpp = 3V, 25°C 2.492 2.506 2520 |V
Internal 2.5V, Full temperature 2.402 2.506 2.600 |V

and supply range

on the average every ADC will have one missing code, most likely to appear around 2048 + n*512 where n can be a value in
the set {-3, -2, -1, 1, 2, 3}. There will be no missing code around 2048, and in spite of the missing code the ADC will be monotonic
at all times so that a response to a slowly increasing input will always be a slowly increasing output. Around the one code that is
missing, the neighbour codes will look wider in the DNL plot. The spectra will show spurs on the level of -78dBc for a full scale
input for chips that have the missing code issue.

The integral non-linearity (INL) and differential non-linearity parameters are explained in Figure 3.26 (p.
37) and Figure 3.27 (p. 37) , respectively.
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Figure 3.31. ADC Absolute Offset, Common Mode = Vdd /2
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3.12 Analog Comparator (ACMP)

Table 3.25. ACMP

VACMPIN Input voltage range 0 Vpp | V

VACMPCM ACMP Common 0 VDD \%
Mode voltage range

BIASPROG=0b0000, FULL- 0.1 0.4 | pA
BIAS=0 and HALFBIAS=1 in
ACMPN_CTRL register

BIASPROG=0b1111, FULL- 2.87 15 | pA
lacvp Active current BIAS=0 and HALFBIAS=0 in
ACMPnN_CTRL register

BIASPROG=0b1111, FULL- 195 520 | pA
BIAS=1 and HALFBIAS=0 in
ACMPn_CTRL register

Internal voltage reference off. 0 MA
Current consump- Using external voltage refer-
IACMPREF tion of internal volt- | ence
age reference
Internal voltage reference 5 MA
Vacuprorrser | Offset voltage BIASPROG= 0b1010, FULL- -12 0 12 | mV

BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

VACMPHYST ACMP hysteresis Programmable 17 mV

CSRESSEL=0b00 in 40 kOhm
ACMPRN_INPUTSEL

CSRESSEL=0b01 in 70 kOhm

Capacitive Sense ACMPn_INPUTSEL

Rcsres .
Internal Resistance | cgrESSEL=0b10 in 101 kOhm
ACMPn_INPUTSEL
CSRESSEL=0b11 in 132 kOhm
ACMPn_INPUTSEL
tACMPSTART Startup time 10 us

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference
as given in Equation 3.1 (p. 47) . lacuprer is zero if an external voltage reference is used.

Total ACMP Active Current

lacmptoTAL = lacmp + lacmPREF (3.1)

2015-12-04 - EFM32HG309FXX - d0296_Rev1.00 www.silabs.com




...the world's most energy friendly microcontrollers

3.13 Voltage Comparator (VCMP)

Table 3.26. VCMP

VvemPIN Input voltage range Vb \Y,
VVCMPCM VCMP Common VDD \%
Mode voltage range
BIASPROG=0b0000 and 0.2 0.8 | pA
HALFBIAS=1 in VCMPn_CTRL
register
lvemp Active current
BIASPROG=0b1111 and 22 35| A
HALFBIAS=0 in VCMPn_CTRL
register. LPREF=0.
tvcMPREF Startup time refer- NORMAL 10 us
ence generator
Single ended 10 mV
VVCMPOFFSET Offset voltage
Differential 10 mV
VvCeMPHYST VCMP hysteresis 17 mV
tveMPSTART Startup time 10 us

The Vpp trigger level can be configured by setting the TRIGLEVEL field of the VCMP_CTRL register in
accordance with the following equation:

VCMP Trigger Level as a Function of Level Setting
VDD Trigger Level=1.667V+0.034 xTRIGLEVEL (3.2)

3.14 12C

Table 3.27. 12C Standard-mode (Sm)

fscL SCL clock frequency 0 100" | kHz
tLow SCL clock low time 4.7 us
thigH SCL clock high time 4.0 us
tsu.paT SDA set-up time 250 ns
tHD, DAT SDA hold time 8 34502 | 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
tsur Bus free time between a STOP and START condition 4.7 us

"For the minimum HFPERCLK frequency required in Standard-mode, see the 12C chapter in the EFM32HG Reference Manual.
2The maximum SDA hold time (tup,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'g [s] * furPERCLK [HZ]) - 5).
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4 Pinout and Package

Note
Please refer to the application note "AN0002 EFM32 Hardware Design Considerations" for
guidelines on designing Printed Circuit Boards (PCB's) for the EFM32HG309.

4.1 Pinout

The EFM32HG309 pinout is shown in Figure 4.1 (p. 52) and Table 4.1 (p. 52). Alternate locations
are denoted by "#" followed by the location number (Multiple locations on the same pin are split with "/").
Alternate locations can be configured in the LOCATION bitfield in the *_ROUTE register in the module
in question.

Figure 4.1. EFM32HG309 Pinout (top view, not to scale)

7o)
D|
m N o
A 4 > N A o
W W o w W oL
Pin 1 index a o H o a o
M N A © o
N N N N & 9H
PAO | 1 18 | PC15
I0vVDD 0O 2 17 PC14
PCoO 3 . 16 USB VREGO
| Pin 0 | -
PC1 4 U 15 USB_VREGI
PB7 5 14 DECOUPLE
PB8 6 13 VDD DREG
~ oo o § =@ 9
o — o m < [}
= o I |
w o a o 2] [
& o g o a g
o <C <<

Table 4.1. Device Pinout

QFN24 Pin# Pin Alternate Functionality / Description
and Name

3+ Pin Name Timers Communication
(=
e
0 VSS Ground.
TIMO_CC1 #6 Uiqu'\R"; 24#0 PRS_CHO #0
1 PAO TIMO_CCO #0/1/4 Nt PRS_CH3 #3
PCNTO_SOIN #4 12C0. SO 40 GPIO_EM4WUO
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QFN24 Pin#
and Name

Pin Alternate Functionality / Description

* Pin Name Communication
c
=
2 I0VDD_0 Digital 10 power supply 0.
USO_TX #5/6
TIMO_CC1 #4 US1_TX #0
3 PCO ACMPO_CHO PCNTO_SOIN #2 US1 CS #5 PRS_CH2 #0
12C0_SDA #4
USO_RX #5/6
TIMO_CC2 #4 US1_TX #5
4 PC1 ACMPO_CH1 PCNTO__STIN #2 US1 RX #0 PRS_CH3 #0
12C0_SCL #4
USO_TX #4
5 PB7 LFXTAL_P TIM1_CCO #3 US1_CLK #0
USO_RX #4
6 PB8 LFXTAL_N TIM1_CC1 #3 US1_CS #0
Reset input, active low.
7 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.
TIM1_CC2 #3 CMU_CLK1 #3
8 PB11 IDACO_OUT PCNTO_STIN #4 US1_CLK #4 ACMPO_O #3
9 AVDD_2 Analog power supply 2.
USO_CLK #4/5
10 PB13 HFXTAL_P LEUO, TX #1
USO0_CS #4/5
11 PB14 HFXTAL_N LEUQ_RX #1
12 AVDD_0 Analog power supply 0.
13 VDD_DREG Power supply for on-chip voltage regulator.
14 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLe is required at this pin.
15 USB_VREGI
16 USB_VREGO
TIMO_CDTI1 #1/6 UUSS10?:CSS#§:74
17 PC14 TIM1_CC1 #0 = PRS_CHO #2
PCNTO_SIN #0 LEUO_TX #5 -
= USB_DM
USO_CLK #3
TIMO_CDTI2 #1/6 US1_CLK #3
18 PC15 TIM1_CC2 #0 LEUO_RX #5 PRS_CH1#2
USB_DP
US1_CLK #2
19 PFO TIMO_CCO #5 LEUO_TX #3 DBS SNCLK#0
12C0_SDA #5 -
US1_CS #2 DBG_SWDIO #0
20 PF1 TIMO_CC1 #5 LEUO_RX #3 GPIO_EM4WU3
12C0_SCL #5 BOOT_RX
TIMO_CC2 #5/6 UST_TX #4 CMU_CLKO #3
21 PF2 TIM2_CCO #3 LEUO_TX #4 PRS_CHO #3
- - GPIO_EM4WU4
22 |I0VDD_5 Digital 10 power supply 5.
USO_RX #3
TIM1_CC2 #1 = CMU_CLK1 #2
23 PE12 ADCO_CHO — USO_CLK #0/6 -
TIM2_CC1 #3 12C0_SDA #6 PRS_CH1 #3
USO_TX #3 ACMPO_O #0
24 PE13 ADCO_CH1 TIM2_CC2 #3 USO0_CS #0/6 PRS_CH2 #3
12C0_SCL #6 GPIO_EM4WU5
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4.2 Alternate Functionality Pinout

A wide selection of alternate functionality is available for multiplexing to various pins. This is shown in
Table 4.2 (p. 54). 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 LOCA-

TION bitfield. In these cases, the pinout is shown in the column corresponding to LOCA-
TION 0.

Table 4.2. Alternate functionality overview

ACMPO_CHO PCO Analog comparator ACMPO, channel 0.
ACMPO_CH1 PC1 Analog comparator ACMPO, channel 1.
ACMPO_O PE13 PB11 Analog comparator ACMPO, digital output.
ADCO0_CHO PE12 Analog to digital converter ADCO, input channel number 0.
ADCO_CH1 PE13 Analog to digital converter ADCO, input channel number 1.
BOOT_RX PF1 Bootloader RX.
BOOT_TX PFO Bootloader TX.
CMU_CLKO PF2 Clock Management Unit, clock output number 0.
CMU_CLK1 PE12 PB11 Clock Management Unit, clock output number 1.
Debug-interface Serial Wire clock input.
DBG_SWCLK 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 Note that this function is enabled to pin out of reset, and
has a built-in pull up.
GPIO_EM4WUO PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU3 PF1 Pin can be used to wake the system up from EM4
GPIO_EM4WU4 PF2 Pin can be used to wake the system up from EM4
GPIO_EM4WU5 PE13 Pin can be used to wake the system up from EM4
HEXTAL_N PB14 ?;gl;r;;irgg:;a;?é kCirg/;tjetiIpr?:.gative pin. Also used as exter-
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PC1 PF1 PE13 | 12C0 Serial Clock Line input / output.
12C0_SDA PAO PCO PFO PE12 12C0 Serial Data input / output.
IDACO_OUT PB11 IDACO output.
LEUO_RX PB14 PF1 PAO PC15 LEUARTO Receive input.
LEUO_TX PB13 PFO PE2 PC14 ts%gggcrs:qm:}gﬁg; Also used as receive input in
LEXTALN | Pes P Also U0 o5 an oplonsl external clock APt pin.
LFXTAL_P PB7 Low Frequency Crystal (typically 32.768 kHz) positive pin.
PCNTO_SOIN PCO PAO Pulse Counter PCNTO input number 0.
PCNTO_S1IN PC14 PC1 PB11 Pulse Counter PCNTO input number 1.
PRS_CHO PAO PC14 PF2 Peripheral Reflex System PRS, channel 0.
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PRS_CH1 PC15 PE12 Peripheral Reflex System PRS, channel 1.

PRS_CH2 PCO PE13 Peripheral Reflex System PRS, channel 2.

PRS_CH3 PC1 PAO Peripheral Reflex System PRS, channel 3.

TIMO_CCO PAO PAO PAO PFO Timer 0 Capture Compare input / output channel 0.
TIMO_CCA1 PCO PF1 PAO Timer 0 Capture Compare input / output channel 1.
TIMO_CC2 PC1 PF2 PF2 Timer 0 Capture Compare input / output channel 2.
TIMO_CDTI1 PC14 PC14 | Timer 0 Complimentary Deat Time Insertion channel 1.
TIMO_CDTI2 PC15 PC15 | Timer 0 Complimentary Deat Time Insertion channel 2.
TIM1_CCO PB7 Timer 1 Capture Compare input / output channel 0.
TIM1_CC1 PC14 PB8 Timer 1 Capture Compare input / output channel 1.
TIM1_CC2 PC15 PE12 PB11 Timer 1 Capture Compare input / output channel 2.
TIM2_CCO PF2 Timer 2 Capture Compare input / output channel 0.
TIM2_CC1 PE12 Timer 2 Capture Compare input / output channel 1.
TIM2_CC2 PE13 Timer 2 Capture Compare input / output channel 2.
USO0_CLK PE12 PC15 | PB13 PB13 | PE12 | USARTO clock input / output.

USO_CS PE13 PC14 PB14 PB14 PE13 USARTO chip select input / output.

USARTO Asynchronous Receive.

USO_RX PE12 PB8 PC1 PC1 USARTO Synchronous mode Master Input / Slave Output
(MISO).
USARTO Asynchronous Transmit.Also used as receive in-
put in half duplex communication.

US0o_TX PE13 | PB7 PCO PCO
USARTO Synchronous mode Master Output / Slave Input
(MOSI).

US1_CLK PB7 PFO PC15 | PB11 USART1 clock input / output.

US1_CS PB8 PF1 PC14 PC14 PCO USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 PAO USART1 Synchronous mode Master Input / Slave Output
(MISO).
USART1 Asynchronous Transmit.Also used as receive in-
put in half duplex communication.

US1_TX PCO PF2 PC1
USART1 Synchronous mode Master Output / Slave Input
(MOSI).

USB_DM PC14 USB D- pin.

USB_DMPU PAO USB D- Pullup control.

USB_DP PC15 USB D+ pin.

USB_VREGI USB_VREGI USB Input to internal 3.3 V regulator

USB_VREGO USB_VREGO USB Decoupling for internal 3.3 V USB regulator and reg-

ulator output

4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32HG309 is shown in Table 4.3 (p. 56) . 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.
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Table 4.3. GPIO Pinout

Port A - - - - - - - - - - - - - - - PAO
Port B - PB14 | PB13 - PB11 - - PB8 PB7 - - - - - - -
Port C PC15 | PC14 - - - - - - - - - - - - PC1 PCO
Port D - - - - - - - - - - - - - - - -
Port E - - PE13 | PE12 - - - - - - - - - - - -
Port F - - - - - - - - - - - - - PF2 PF1 PFO

4.4 QFN24 Package

Figure 4.2. QFN24
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Note:

1. Dimensioning & tolerancing confirm to ASME Y14.5M-1994.

2. All dimensions are in millimeters. Angles are in degrees.

3. Dimension 'b' applies to metallized terminal and is measured between 0.25 mm and 0.30 mm from
the terminal tip. Dimension L1 represents terminal full back from package edge up to 0.1 mm is
acceptable.

4. Coplanarity applies to the exposed heat slug as well as the terminal.

. Radius on terminal is optional

()]

2015-12-04 - EFM32HG309FXX - d0296_Rev1 www.silabs.com




...the world's most energy friendly microcontrollers

Table 4.4. QFN24 (Dimensions in mm)

aaa bbb ccc ddd eee

Min 0.80 | 0.00
Nom 0.85 -
Max 0.90 | 0.05

0.203
REF

0.25

0.30

0.35

3.50

3.50

0.35

0.00

3.60

3.60

0.65
BSC

0.40

0.10| 0.10 0.10‘ 0.05 | 0.08

3.70

3.70

0.45

0.10

The QFN24 package uses matte-Sn post plated leadframe.

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

2015-12-04 - EFM32HG309F XX - d0296_Rev1.00

www.silabs.com




...the world's most energy friendly microcontrollers

Figure 5.3. QFN24 PCB Stencil Design
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Table 5.3. QFN24 PCB Stencil Design Dimensions (Dimensions in mm)
a 0.60 e 5.00
b 0.25 X 1.00
c 0.65 y 1.00
d 5.00 z 0.50

. The drawings are not to scale.

. All dimensions are in millimeters.

. All drawings are subject to change without notice.

. The PCB Land Pattern drawing is in compliance with IPC-7351B.
. Stencil thickness 0.125 mm.

. For detailed pin-positioning, see Figure 4.2 (p. 56) .

OO~ WOWN =

5.2 Soldering Information

The latest IPC/JEDEC J-STD-020 recommendations for Pb-Free reflow soldering should be followed.

Place as many and as small as possible vias underneath each of the solder patches under the ground
pad.
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