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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"

Active

ARM® Cortex®-M3

32-Bit Single-Core

40MHz

12C, IrDA, LINbus, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
20

256KB (256K x 8)

FLASH

32K x 8

1.85V ~ 3.8V

A/D 20x12b

Internal

-40°C ~ 125°C (T))

Surface Mount

32-VFQFN Exposed Pad

32-QFN (5x5)
https://www.e-xfl.com/product-detail/silicon-labs/efm32jg1b200f256im32-cOr
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4. Electrical Specifications

4.1 Electrical Characteristics

All electrical parameters in all tables are specified under the following conditions, unless stated otherwise:
» Typical values are based on Tamg=25 °C and Vpp= 3.3 V, by production test and/or technology characterization.
* Minimum and maximum values represent the worst conditions across supply voltage, process variation, and operating temperature,
unless stated otherwise.

Refer to Table 4.2 General Operating Conditions on page 11 for more details about operational supply and temperature limits.

4.1.1 Absolute Maximum Ratings

Stresses above those listed below may cause permanent damage to the device. This is a stress rating only and functional operation of
the devices at those or any other conditions above those indicated in the operation listings of this specification is not implied. Exposure
to maximum rating conditions for extended periods may affect device reliability. For more information on the available quality and relia-
bility data, see the Quality and Reliability Monitor Report at http://www.silabs.com/support/quality/pages/default.aspx.

Table 4.1. Absolute Maximum Ratings

Parameter Test Condition
Storage temperature range | Tstg -50 — 150 °C
External main supply voltage | Vppmax 0 — 3.8 \%
External main supply voltage | VppramMPMAX — — 1 V/us
ramp rate
Voltage on any 5V tolerant | Vpigpin -0.3 — Min of 5.25 \%
GPIO pin' and I0VDD

+2
Voltage on non-5V tolerant -0.3 — IOVDD+0.3 \Y
GPIO pins
Voltage on HFXO pins VHEXOPIN -0.3 — 1.4 \%
Total current into VDD power | lyppmax — — 200 mA
lines (source)
Total current into VSS lyssmax — — 200 mA
ground lines (sink)
Current per 1/O pin (sink) liomAXx — — 50 mA
Current per 1/O pin (source) — — 50 mA
Current for all I/O pins (sink) | oaLLMAX — — 200 mA
Current for all I/O pins — — 200 mA
(source)
Voltage difference between |AVpp — — 0.3 \%
AVDD and VREGVDD
Junction Temperature for -G | T -40 — 105 °C

grade devices

Junction Temperature for -I -40 — 125 °C
grade devices

Note:
1.When a GPIO pin is routed to the analog module through the APORT, the maximum voltage = IOVDD.
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4.1.2 Operating Conditions

When assigning supply sources, the following requirements must be observed:
+ VREGVDD must be the highest voltage in the system
+ VREGVDD = AVDD
+ DVDD < AVDD
+ |OVDD < AVDD

4.1.2.1 General Operating Conditions

Table 4.2. General Operating Conditions

Parameter Test Condition
Operating temperature range | Top -G temperature grade, Ambient -40 25 85 °C
Temperature
-l temperature grade, Junction -40 25 125 °C
Temperature
AVDD Supply voltage' Vavbb 1.85 33 3.8 \Y
VREGVDD Operating supply | VVREGVDD DCDC in regulation 24 3.3 3.8 \Y
| 12
voltage DCDC in bypass, 50mA load 1.85 33 38 v
DCDC not in use. DVDD external- 1.85 3.3 3.8 \%
ly shorted to VREGVDD
VREGVDD Current lVREGVDD DCDC in bypass, Tamp <85 °C — — 200 mA
DCDC in bypass, Tgmp > 85 °C — — 100 mA
DVDD Operating supply volt- | Vpypp 1.62 — VVREGVDD \%
age
IOVDD Operating supply Viovbp 1.62 — VVREGVDD Vv
voltage
Difference between AVDD dVpp — — 0.1 \%
and VREGVDD, ABS(AVDD-
VREGVDD)
HFCLK frequency fcore 0 wait-states (MODE = WS0) 3 — — 26 MHz
1 wait-states (MODE = WS1) 3 — — 40 MHz
Note:
1. VREGVDD must be tied to AVDD. Both VREGVDD and AVDD minimum voltages must be satisfied for the part to operate.
2. The minimum voltage required in bypass mode is calculated using Rgyp from the DCDC specification table. Requirements for
other loads can be calculated as Vpypp_min*!ILoaD * RBYP_max
3.In MSC_READCTRL register
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4.1.8 Oscillators

4.1.8.1 LFXO
Table 4.10. LFXO
Parameter Symbol Test Condition Min Typ Max Unit
Crystal frequency fLExo — 32.768 — kHz
Supported crystal equivalent | ESR_gxo — — 70 kQ
series resistance (ESR)
Supported range of crystal CLrxo_cL 6 — 18 pF
load capacitance !
On-chip tuning cap range 2 |CLrxo T On each of LFXTAL_N and 8 — 40 pF
LFXTAL_P pins
On-chip tuning cap step size | SS_Fxo — 0.25 — pF
Current consumption after ILFxo ESR =70 kQ, C_ =7 pF, GAIN* = — 273 — nA
startup 3 3, AGC4=1
Start- up time tLrxo ESR=70 kQ, C_ =7 pF, GAIN4 = — 308 — ms
2
Note:

1. Total load capacitance as seen by the crystal

2. The effective load capacitance seen by the crystal will be C| gxo T /2. This is because each XTAL pin has a tuning cap and the
two caps will be seen in series by the crystal. -

3. Block is supplied by AVDD if ANASW = 0, or DVDD if ANASW=1 in EMU_PWRCTRL register

4.In CMU_LFXOCTRL register
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4.1.14 Analog Comparator (ACMP)

Parameter

Table 4.20. ACMP

Test Condition

Input voltage range VACMPIN ACMPVDD = 0 — VaAcMPVDD \%
ACMPn_CTRL_PWRSEL 1

Supply Voltage VacMmpPvDD BIASPROG? < 0x10 or FULL- 1.85 — VVREGVDD_ \%
BIAS2 =0 MAX
0x10 < BIASPROG?Z < 0x20 and 2.1 — VVREGVDD_ \Y
FULLBIASZ = 1 MAX

Active current not including | lacmp BIASPROG? = 1, FULLBIAS? = 0 — 50 — nA

voltage reference
BIASPROG? = 0x10, FULLBIAS? — 306 — nA
=0
BIASPROG? = 0x20, FULLBIAS? — 74 95 pA
=1

Current consumption of inter- | IacMPREF VLP selected as input using 2.5V — 50 — nA

nal voltage reference Reference / 4 (0.625 V)
VLP selected as input using VDD — 20 — nA
VBDIV selected as input using — 4.1 — MA
1.25 V reference / 1
VADIV selected as input using — 2.4 — WA
VDD/1

Hysteresis (Vcm = 1.25V, VACMPHYST HYSTSEL3 = HYSTO -1.75 0 1.75 mV

BIASPROG2 = 0x10, FULL-

, 5

BIAS? = 1) HYSTSEL® = HYST1 10 18 26 mV
HYSTSEL3 = HYST2 21 32 46 mV
HYSTSEL3 = HYST3 27 44 63 mV
HYSTSEL3 = HYST4 32 55 80 mV
HYSTSEL3 = HYST5 38 65 100 mV
HYSTSEL3 = HYST6 43 77 121 mV
HYSTSEL3 = HYST? 47 86 148 mV
HYSTSELS = HYST8 -4 0 4 mV
HYSTSELS = HYST9 -27 -18 -10 mV
HYSTSEL3 = HYST10 -47 -32 -18 mV
HYSTSELS = HYST11 -64 -43 -27 mV
HYSTSELS = HYST12 -78 -54 -32 mV
HYSTSELS = HYST13 -93 -64 -37 mV
HYSTSELS = HYST14 -113 -74 42 mV
HYSTSEL3 = HYST15 -135 -85 -47 mV

Rev. 1.1 | 31
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Parameter Test Condition
Comparator delay* tAcMPDELAY BIASPROG? = 1, FULLBIASZ = 0 — 30 — ps
BIASPROG? = 0x10, FULLBIAS2 — 3.7 — us
=0
BIASPROG? = 0x20, FULLBIAS? — 35 — ns
=1
Offset voltage VACMPOFFSET | BIASPROGZ =0x10, FULLBIAS? -35 — 35 mV
=1
Reference Voltage V ACMPREE Internal 1.25 V reference 1 1.25 1.47
Internal 2.5 V reference 2 2.5 2.8
Capacitive Sense Internal Rcsres CSRESSEL® =0 — inf — kQ
Resistance
CSRESSEL® =1 — 15 — kQ
CSRESSEL5=2 — 27 — kQ
CSRESSEL5=3 — 39 — kQ
CSRESSELS=4 — 51 — kQ
CSRESSELS=5 — 102 — kQ
CSRESSELS=6 — 164 — kQ
CSRESSELS=7 — 239 — kQ
Note:
1. ACMPVDD is a supply chosen by the setting in ACMPn_CTRL_PWRSEL and may be IOVDD, AVDD or DVDD
2.In ACMPn_CTRL register
3.In ACMPn_HYSTERESIS register
4.+100 mV differential drive
5.In ACMPn_INPUTSEL register

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference as given as:

IacmptoTAL = lacmP *+ IacMPREF

IacmPREF is zero if an external voltage reference is used.
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12C Fast-mode (Fm)

Table 4.22. 12C Fast-mode (Fm)?

Parameter Test Condition
SCL clock frequency? fscL 0 — 400 kHz
SCL clock low time tLow 1.3 — — us
SCL clock high time tHIGH 0.6 — — us
SDA set-up time tsu,pAT 100 — — ns
SDA hold time3 tHD,DAT 100 — 900 ns
Repeated START condition | tsy sTA 0.6 — — us
set-up time
(Repeated) START condition | typ sTA 0.6 — — us
hold time
STOP condition set-up time | tsy sTo 0.6 — — us
Bus free time between a tBUF 1.3 — — us
STOP and START condition
Note:

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

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

3. The maximum SDA hold time (typ paT) needs to be met only when the device does not stretch the low time of SCL (t_ow)
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SPI Slave Timing

Table 4.25. SPI Slave Timing

Parameter Symbol Test Condition Min Typ Max Unit
SCKL period 12 tscLk sl 2* — — ns
tHFPERCLK
SCLK high period? 2 tscLK i 3* — _ ns
tHFPERCLK
SCLK low period ' 2 tscLK lo 3* — — ns
tHFPERCLK
CS active to MISO 12 tcs AcT mi 4 — 50 ns
CS disable to MISO 12 tcs_pis_mi 4 — 50 ns
MOSI setup time 12 tsu_mo 4 — - ns
MOSI hold time 12 tH_mo 3+2* — — ns
tHFPERCLK
SCLK to MISO 12 tscLk_mi 16 + — 66+2* ns
tHFPERCLK tHFPERCLK
Note:
1. Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2. Measurement done with 8 pF output loading at 10% and 90% of Vpp (figure shows 50% of Vpp)

CS \} tcs_acT mi // 3/
i 7/ Ht—>
<> CS_DIS_MI

CLKPOL =0 | SCLK_HI tscik Lo

i i
<

CLKPOL = 1 < CTTCI) S— tscLk

tH.Mo <

MOSI >< >>< /// l X

i
tscLk_mi

Figure 4.2. SPI Slave Timing Diagram

4.2 Typical Performance Curves

Typical performance curves indicate typical characterized performance under the stated conditions.
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QFN48 Pin# and Name

Pin
#

Pin Name

Pin Alternate Functionality / Description

Timers

TIMO_CCO #31

TIMO_CC1 #30

TIMO_CC2 #29
TIMO_CDTIO #28
TIMO_CDTI1 #27
TIMO_CDTI2 #26

Communication

USO_TX #31 USO_RX
#30 USO_CLK #29
USO0_CS #28 USO_CTS
#27 USO_RTS #26

CMU_CLKO #7
PRS_CHO #7 PRS_CH1

TIMO_OUTO #18 LE-

TIMO_OUT1 #17
PCNTO_SOIN #18
PCNTO_S1IN #17

BUSAY TIMT_CCO #31 US1_TX #31 UST_RX 46 PRS_CH2 #5
8 PF7 #30 US1_CLK #29
TIM1_CC1 #30 PRS_CH3 #4 ACMP0_O
BUSBX TIM1_CC2 #29 US;;SS?SRLTJ?@%TS #31 ACMP1_O #31
TIM1_CC3 #28 LE- = GPIO_EM4WU1
LEUO_TX #31 LEUO_RX
TIMO_OUTO #31 LE- #30 12C0 SDA #31
TIMO_OUT1 #30 12C0 SCL #30
PCNTO_SOIN #31 -
PCNTO_S1IN #30
9 AVDD Analog power supply .
10 HFXTAL_N High Frequency Crystal input pin.
11 HFXTAL_P High Frequency Crystal output pin.
12 RESETn Reset input, active low.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.
13 NC No Connect.
14 NC No Connect.
15 NC No Connect.
16 NC No Connect.
17 NC No Connect.
TIMO_CCO #17
TIMO_CCTH#16 | 54 1 417 Uso_RX
- #16 USO_CLK #15
TIMO_CDTIO#14 | ;50 cs#1a USO_CTS
TIMO_CDTI1 #13 413 USO RTS #12 CMU_CLKO #4
TIMO_CDTI2 #12 US1 TX#17 US1 RX PRS_CH3 #8 PRS_CH4
BUSCY TIM1_CCO #17 — = #0 PRS_CHS5 #6
18 PD9 #16 US1_CLK #15
TIM1_CC1 #16 PRS_CH6 #11
BUSDX TIM1_CC2 #15 UST_CS #14 US1_CTS ACMPO_O #17
y #13 US1_RTS #12 -
TIM1_CC3 #14 LE- ACMP1_O #17
LEUO_TX #17 LEUO_RX
TIMO_OUTO #17 LE- #16 12C0 SDA #17
TIMO_OUT1 #16 12C0 SCL #16
PCNTO_SOIN #17 -
PCNTO_S1IN #16
TIMO_CCO #18
Emg—gg; ﬁ}g US0_TX #18 USO_RX
- #17 USO_CLK #16
TIMO_CDTIO #15 USO_CS #15 US0_CTS
TIMO_CDTI1 #14 #12 USO RTS #13 CMU_CLK1 #4
TIMO_CDTI2 #13 US1 TX#18 US1 RX PRS_CH3 #9 PRS_CH4
BUSCX TIM1_CCO #18 = —~ #1 PRS_CHS5 #0
19 PD10 #17 US1_CLK #16
TIM1_CC1#17 — PRS_CH6 #12
BUSDY TIM1_CC2 #16 UST_CS #15 US1_CTS ACMPO_O #18
< #14 US1_RTS #13 -
TIM1_CC3 #15 LE- ACMP1_O #18

LEUO_TX #18 LEUO_RX
#17 12C0_SDA #18
12C0_SCL #17
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QFN48 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #19
TIMo_CC1 #18 USO_TX #19 USO_RX
TIMO_CC2 #17
#18 USO_CLK #17
TIMO_CDTIO #16
o Comy At | US0_CS #16 USO_CTS
To-CoT a7 #15 USO_RTS #14 PRS_CH3 #10
BUSCY qo-conzst US1 TX#19 US1_RX | PRS_CH4 #2 PRS_CH5
20 PD11 Th-ceo s #18 US1_CLK #17 #1 PRS_CH6 #13
BUSDX e US1_CS #16 US1_CTS ACMPO_O #19
_ #15 US1_RTS #14 ACMP1_O #19
TIM1_CC3 #16 LE- - -
LEUO_TX #19 LEUO_RX
TIMO_OUTO #19 LE- _ _
#1812C0_SDA #19
TIMO_OUT1 #18 oSN
PCNTO_SOIN #19 =
PCNTO_S1IN #18
TIMO_CCO #20
TIMO_CC1 #19 USO_TX #20 USO_RX
TIMO_CC2 #18
_ #19 USO_CLK #18
TIMO_CDTIO #17
o eaTa L | uso_cs #17 Uso_CTs
Mo CaT #16 USO_RTS #15 PRS_CH3 #11
BUSCX R orartiohis) US1_TX #20 US1_RX | PRS_CH4 #3 PRS_CH5
21 PD12 a2 #19 US1_CLK #18 #2 PRS_CH6 #14
BUSDY T Ce b US1_CS #17 US1_CTS ACMPO_O #20
- #16 US1_RTS #15 ACMP1_0 #20
TIM1_CC3 #17 LE-
- LEUO_TX #20 LEUO_RX
TIMO_OUTO #20 LE-
_ #19 12C0_SDA #20
TIMO_OUT1 #19 DSy
PCNTO_SOIN #20 =
PCNTO_S1IN #19
TIMO_CCO #21
TIMO_CC1 #20 US0_TX #21 USO_RX
TIMO_CC2 #19
_ #20 USO_CLK #19
TIMO_CDTIO #18
o caTa®8 | Uso_cs #18 Uso_CTs
L #17 USO_RTS #16 PRS_CH3 #12
BUSCY etz s US1_TX #21 US1_RX | PRS_CH4 #4 PRS_CH5
22 PD13 Tees el #20 US1_CLK #19 #3 PRS_CH6 #15
BUSDX a2 US1_CS #18 US1_CTS ACMPO_O #21
_ #17 US1_RTS #16 ACMP1_0 #21
TIM1_CC3 #18 LE-
- LEUO_TX #21 LEUO_RX
TIMO_OUTO #21 LE-
_ #20 12C0_SDA #21
TIMO_OUT1 #20 Dy
PCNTO_SOIN #21 =
PCNTO_S1IN #20
TIMO_CCO #22
TIMO_CC1 #21 USO_TX #22 USO_RX
TIMO_CC2 #20
TIMO_CDTIO #19 #21 USO_CLK #20
Tmo-CBTO®S | Uso_Cs #19 Uso_CTs CMU_CLKO #5
To-coT a0 #18 USO_RTS #17 PRS_CH3 #13
BUSCX o-eones US1_TX #22 US1_RX | PRS_CH4 #5 PRS_CH5
23 PD14 Ly #21 US1_CLK #20 #4 PRS_CH6 #16
BUSDY e kel US1_CS #19 US1_CTS ACMPO_O #22
s e e #18 US1_RTS #17 ACMP1_0 #22
- LEUO_TX#22 LEUO_RX |  GPIO_EM4WU4
TIMO_OUTO #22 LE-
_ #2112C0_SDA #22
TIMO_OUT1 #21 A SDA
PCNTO_SOIN #22 =
PCNTO_S1IN #21
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QFN48 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #7
TIMo_CC1 #6 USO_TX #7 USO_RX #6
TIMO_CC2 #5
USO_CLK #5 US0_CS
TIMO_CDTIO #4
#4 USO_CTS #3
TIMO_CDTI1 #3 US0_RTS #2 US1_TX
TIMO_CDTI2 #2 7 UST RX 26 PRS_CH6 #7 PRS_CH7
BUSCX TIM1_CCO #7 — #6 PRS_CHS8 #5
32 PB12 US1_CLK #5 US1_CS
TIM1_CC1 #6 PRS_CH9 #4 ACMP0_O
BUSDY #4 US1_CTS #3
TIM1_CC2 #5 = #7 ACMP1_O #7
US1_RTS #2 LEUO_TX
TIM1_CC3 #4 LE-
TIMO_OUTO #7 LE- #7 LEUQ_RX #6
TINID, OUT1 #6 12C0_SDA zg 12C0_SCL
PCNTO_SOIN #7
PCNTO_S1IN #6
TIMO_CCO #8
TIMo_CC1 #7 USO_TX #8 USO_RX #7
TIMO_CC2 #6
USO_CLK #6 US0_CS
TIMO_CDTIO #5 45 USO. OTS #d
TIMO_CDTI #4 — PRS_CH6 #8 PRS_CH7
USO_RTS #3 US1_TX
TIMO_CDTI2 #3 #7 PRS_CHS #6
BUSCY #8 US1_RX #7
TIM1_CCO #8 PRS_CH9 #5 ACMP0O_O
33 PB13 US1_CLK #6 US1_CS
TIM1_CC1 #7 #8 ACMP1_O #8
BUSDX #5US1_CTS #4
TIM1_CC2 #6 US1 RTS #3 LEUO TX DBG_SWO #1
TIM1_CC3 #5 LE- — — GPIO_EM4WU9
#8 LEUO_RX #7
TIMO_OUTO#8 LE- | 51" gpA #8 12C0_SCL
TIMO_OUT1 #7 -
PCNTO_SOIN #8
PCNTO_S1IN #7
34 AVDD Analog power supply .
TIMO_CCO #9
TIMO_CC1 #8 USO_TX #9 USO_RX #8
TIMO_CC2 #7
— USO_CLK #7 US0_CS
TIMO_CDTIO #6
TIMO_CDTI1 #5 #6 USO_CTS #5
LEXTAL N TIMO CDTI2 #4 USO_RTS #4 US1_TX CMU_CLK1 #1
- TIMT CCO #9 #9 US1_RX #8 PRS_CH6 #9 PRS_CH7
35 PB14 BUSCX IV GO 48 US1_CLK #7 US1_CS #8 PRS_CH8 #7
IV GO2 7 #6 US1_CTS #5 PRS_CH9 #6 ACMP0_O
BUSDY = US1_RTS #4 LEUO_TX #9 ACMP1_O #9
TIM1_CC3 #6 LE-
TIMO_OUTO #9 LE- #9 LEUO_RX #8
TIND. OUT1 #8 12C0_SDA zg 12C0_SCL
PCNTO_SOIN #9
PCNTO_S1IN #8
TIMO_CCO #10
TIMO_CC1 #9 USO_TX #10 USO_RX
TIMO_CC2 #8
#9 USO_CLK #8
TIMO_CDTI0 #7 USO_CS #7 US0_CTS
TIMO_CDTI1 #6 45 USO0 RS 75 CMU_CLKO #1
LFXTAL_P TIMO_CDTI2 #5 UST TX 470 UST RX PRS_CH6 #10
TIM1_CCO #10 = = PRS_CH7 #9 PRS_CH8
36 PB15 BUSCY #9 US1_CLK #8
TIM1_CC1 #9 #8 PRS_CH9 #7
US1_CS #7 US1_CTS
BUSDX TIM1_CC2 #8 45 US1 RTS 75 ACMPO_O #10
TIM1_CC3 #7 LE- - ACMP1_0 #10
LEUO_TX #10 LEUO_RX
TIMO_OUTO #10 LE-
#912C0_SDA #10
TIMO_OUT1 #9 12C0 SCL #6
PCNTO_SOIN #10 -
PCNTO_S1IN #9
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QFN32 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #18
TIMo_CC1 #17 USO_TX #18 USO_RX
TIMO_CC2 #16
#17 USO_CLK #16
TIMO_CDTIO#15 | ;50 cs#15 USO_CTS
TIMO_CDTI #14 S S0 CMU_CLK1 #4
TIMO_CDTI2 #13 - PRS_CH3 #9 PRS_CH4
BUSCX US1_TX#18 US1_RX
TIMT_CCO #18 #1 PRS_CH5 #0
11 PD10 #17 US1_CLK #16
TIM1_CCA #17 PRS_CHS #12
BUSDY US1_CS #15 US1_CTS
TIM1_CC2 #16 Ryl ACMPO_O #18
TIM1_CC3 #15 LE- - ACMP1_0 #18
LEUO_TX #18 LEUO_RX
TIMO_OUTO #18 LE- _ _
#17 12C0_SDA #18
TIMO_OUT1 #17 oS
PCNTO_SOIN #18 =
PCNTO_S1IN #17
TIMO_CCO #19
TIMo_CC1 #18 USO_TX #19 USO_RX
TIMO_CC2 #17
_ #18 USO_CLK #17
TIMO_CDTIO #16
Mo CaTa e | US0_CS #16 USO_CTS
o eoT #15 USO_RTS #14 PRS_CH3 #10
BUSCY Rl e US1_TX#19 US1_RX | PRS_CH4 #2 PRS_CH5
12 PD11 e o #18 US1_CLK #17 #1 PRS_CH6 #13
BUSDX T Ce s US1_CS #16 US1_CTS ACMPO_O #19
- #15 US1_RTS #14 ACMP1_0O #19
TIM1_CC3 #16 LE-
- LEUO_TX #19 LEUO_RX
TIMO_OUTO #19 LE-
_ #18 12C0_SDA #19
TIMO_OUT1 #18 oSN
PCNTO_SOIN #19 =
PCNTO_S1IN #18
TIMO_CCO #20
TIMO_CC1 #19 USO_TX #20 USO_RX
TIMO_CC2 #18
_ #19 USO_CLK #18
TIMO_CDTIO #17
TmoepTa il | Uso_cs #17 Uso_CTs
T aaT i #16 USO_RTS #15 PRS_CH3 #11
BUSCX Rl US1_TX #20 US1_RX | PRS_CH4 #3 PRS_CH5
13 PD12 ooy 2o #19 US1_CLK #18 #2 PRS_CH6 #14
BUSDY e US1_CS #17 US1_CTS ACMPO_O #20
_ #16 US1_RTS #15 ACMP1_0 #20
TIM1_CC3 #17 LE-
- LEUO_TX #20 LEUO_RX
TIMO_OUTO #20 LE-
_ #19 12C0_SDA #20
TIMO_OUT1 #19 BTN
PCNTO_SOIN #20 =
PCNTO_S1IN #19
TIMO_CCO #21
TIMo_CC1 #20 USO_TX #21 USO_RX
TIMO_CC2 #19
_ #20 USO_CLK #19
TIMO_CDTIO #18
Tmo-CBTO®S | Uso_cs #18 Uso_CTs
T e #17 USO_RTS #16 PRS_CH3 #12
BUSCY o-eotes! US1_TX #21 US1_RX | PRS_CH4 #4 PRS_CH5
14 PD13 ool #20 US1_CLK #19 #3 PRS_CH6 #15
BUSDX T-ce) k20 US1_CS #18 US1_CTS ACMPO_O #21
_ #17 US1_RTS #16 ACMP1_0 #21
TIM1_CC3 #18 LE-
- LEUO_TX #21 LEUO_RX
TIMO_OUTO #21 LE-
_ #20 12C0_SDA #21
TIMO_OUT1 #20 0 oSy
PCNTO_SOIN #21 =
PCNTO_S1IN #20
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6.2.1 EFM32JG1 QFN32 without DC-DC GPIO Overview

The GPIO pins are organized as 16-bit ports indicated by letters (A, B, C...), and the individual pins on each port are indicated by a
number from 15 down to 0.

Table 6.4. QFN32 without DC-DC GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6 Pin5 Pin4 Pin3 Pin2 Pin1 Pin0

15 14 13 12 11 10

Port A - - - - - - - - - - - - - - | PA1T | PAD

PB13 | PB12 | PB11
Port B PB15 | PB14 Bv) | (5v) | (5Y) - - - - - - - - - - -

PC11|PC10 | PC9 | PC8 | PC7

Port C S e e e N N R e R AR R Y, N i A i A A
portp | PD15|PD14|PD13|PD12 PD11 PD1O| PDO | | | | | |
(BY) | () | (5v) | (5Y) | (5V) | (V) | (5V)
Port F ) ) ) ) ) ) ) ) ) ) | PF4 | PF3 | PF2 | PF1 | PFO
BV) | (BY) | (BV) | (BY) | (BY)
Note:

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

2.The pins PB13, PB12, PB11, PD15, PD14, and PD13 will not be 5V tolerant on all future devices. In order to preserve upgrade
options with full hardware compatibility, do not use these pins with 5V domains.
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QFN32 Pin# and Name

Pin Alternate Functionality / Description

#Pi" Pin Name Timers Communication
TIMO_CCO #23
TIMO_CC1 #22 US0_TX #23 USO_RX
TIMO_CC2 #21
TIMO_CDTIO #20 #22 USO_CLK #21
oo 420 | US0_CS #20 US0_CTS CMU_CLK1 #5
- #19 USO_RTS #18 PRS_CH3 #14
BUSCY o-conzst US1 TX #23 US1_RX | PRS_CH4 #6 PRS_CH5
16 PD15 Thn-ceorzs #22 US1_CLK #21 #5 PRS_CH6 #17
BUSDX s US1_CS #20 US1_CTS ACMPO_O #23
eeCa sl #19 US1_RTS #18 ACMP1_0 #23
- LEUO_TX #23 LEUO_RX DBG_SWO #2
TIMO_OUTO #23 LE-
#22 12C0_SDA #23
TIMO_OUT1 #22 Sy
PCNTO_SOIN #23 =
PCNTO_S1IN #22
TIMO_CCO #0
TIMO_CC1 #31 USO_TX #0 US0_RX
TIMO_CC2 #30
#31 USO_CLK #30
TIMO_CDTIO #29
T CaT k22| US0_CS #29 US0_CTS
ADCO EXTN o eoT o #28 USO_RTS #27 CMU_CLK1 #0
- e he US1_TX#0US1 _RX | PRS_CH6 #0 PRS_CH?7
17 PAO BUSCX Y #31 US1_CLK #30 #10 PRS_CH8 #9
T cc it US1_CS#29 US1_CTS | PRS_CH9 #8 ACMPO_O
BUSDY = #28 US1_RTS #27 #0 ACMP1_O #0
TIM1_CC3 #29 LE-
LEUO_TX #0 LEUO_RX
TIMO_OUTO #0 LE-
#3112C0_SDA #0
TIMO_OUT1 #31 e
PCNTO_SOIN #0 =
PCNTO_S1IN #31
TIMO_CCO #1
TIMO_CC1 #0 USO_TX #1 USO_RX #0
TIMO_CC2 #31
USO_CLK #31 USO_CS
TIMO_CDTIO #30
TIMO_CDTI1 #29 #30 USO_CTS #29
ADCO EXTP T CoTa #22 | USO_RTS #28 US1_TX CMU_CLKO #0
- s, #1 US1_RX #0 PRS_CH6 #1 PRS_CH7
18 PA1 BUSCY e w US1 _CLK#31US1_CS | #0PRS_CH8 #10
Sl 430 US1_CTS#29 | PRS_CH9 #9 ACMPO_O
BUSDX TIM1 G US1_RTS #28 LEUO_TX #1 ACMP1_O #1
_ CC3 #30 LE-
#1 LEUO_RX #0
TIMO_OUTO #1 LE- | 504 gpa#1 12c0_SCL
TIMO_OUTA #0 -SDA R 12C0
PCNTO_SOIN #1
PCNTO_S1IN #0
TIMO_CCO #6
TIMO_CC1 #5 USO_TX #6 USO_RX #5
TIMO_CC2 #4
USO_CLK #4 USO_CS
TIMO_CDTIO #3
#3 USO_CTS #2
TIMO_CDTI1 #2 USO_RTS #1 US1_TX
TIMO_CDTI2 #1 _ —TX" | PRS_CH6 #6 PRS_CH7
BUSCY #6 US1_RX #5
TIM1_CCO #6 #5 PRS_CH8 #4
19 PB11 US1_CLK #4 US1_CS
BUSDX TIM1_CC1 #5 e ere s> | PRS_CHO #3 ACMPO_O
TIM1_CC2 #4 - #6 ACMP1_O #6
US1_RTS #1 LEUO_TX
TIM1_CC3 #3 LE-
TIMO_OUTO #6 LE- #6 LEUO_RX #5
T OUT1#s | 12C0_SDA zg 12C0_SCL
PCNTO_SOIN #6
PCNTO_S1IN #5
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QFN32 Pin# and Name

Pin
#

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

25 VREGVSS Voltage regulator VSS
26 VREGSW DCDC regulator switching node
27 VREGVDD Voltage regulator VDD input
28 DVDD Digital power supply .
29 DECOUPLE Decouple output for on-chip voltage regulator. An external decoupling capacitor is required at this pin.
30 IOVDD Digital 10 power supply .
TIMO_CCO #15
TIMo_CC1 #14 US0_TX #15 US0_RX
TIMo_CC2 #13 #14 USO_CLK #13
TIMO_CDTIO #12 USO CS #12 USO CTS CMU_CLK1 #3
TIMO_CDTI1 #11 411 USO RTS #10 PRS_CHO #12
TIMO_CDTI2 #10 T PRS_CH9 #15
BUSAX US1_TX#15 US1_RX
TIM1_CCO #15 PRS_CH10 #4
31 PC10 #14 US1_CLK #13
BUSBY TIM1_CC1 #14 US1 CS #12 US1 CTS PRS_CH11 #3
TIM1_CC2 #13 411 US1 RTS #10 ACMPO_O #15
TIM1_CC3 #12 LE- LEUO TX #15 LEUO RX ACMP1_O #15
TIMO_OUTO #15 LE- - — GPIO_EM4WU12
#14 12C0_SDA #15
TIMO_OUT1 #14 12C0 SCL #14
PCNTO_SOIN #15 -
PCNTO_S1IN #14
TIMO_CCO #16
TIMo_CC1 #15 US0_TX #16 US0_RX
TIM0_CC2 #14 #15 USO_CLK #14
TIMO_CDTIO #13 USO CS #13 USO CTS CMU_CLKO #3
TIMO_CDTI1 #12 #12 USO RTS #11 PRS_CHO #13
TIMO_CDTI2 #11 T PRS_CH9 #16
BUSAY US1_TX#16 US1_RX
TIM1_CCO #16 PRS_CH10 #5
32 PC11 #15 US1_CLK #14
BUSBX TIM1_CC1#15 US1 CS #13 US1 CTS PRS_CH11 #4
TIM1_CC2 #14 #12 US1 RTS #11 ACMPO_O #16
TIM1_CC3 #13 LE- LEUO TX #16 LEUO RX ACMP1_O #16
TIMO_OUTO #16 LE- = — DBG_SWO #3

TIMO_OUT1 #15
PCNTO_SOIN #16
PCNTO_S1IN #15

#15 12C0_SDA #16
12C0_SCL #15
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Alternate LOCATION
Functionality 12 -15 16 -19 20 - 23 24 - 27 28 - 31 Description
0:PA2  |4:PBI1 |8:PBI5 |12:PCO |16:PD10 |20:PD14 |24:PF2 28:PF6 |10 oo o
TIMo CC2 1:PA3 |5:PB12 |9:PC6 |13:PC10 17:PD11 |21:PD15 |25:PF3 | 20:PF7 | (e M0
- 2:PA4  |6:PB13 |10: PC7 |14:PC11 |18: PD12 |22: PFO |26:PF4 |30: PAO
3.PA5 |7:PB14 |11:PC8 |15:PD9 |19:PD13 |23:PF1 |27:PF5 | 31:PA1 |CutPutchannel2.
0:PA3  |4:PB12 |8:PC6 |12:PC10 |16:PD11 20:PD15 |24:PF3 | 28:PF7 |00
TIMO CDTIO 1:PA4 |5:PBI3 |9:PC7  |13:PC11 17:PD12 |21:PFO |25:PF4 |20:PAD | TET "OPEL.
- 2:PA5  |6:PB14 |10:PC8 |14:PD9 |18:PD13 |22:PF1 | 26:PF5 | 30:PA1 |[en Al bac T
3:PB11 |7:PB15 |11:PC9 |15:PD10 |19: PD14 |23:PF2 |27:PF6 |31:PA2 :
0:PA4  |4:PBI3 |8:PC7 |12:PCI1 |16:PD12 20:PFO |24:PF4 |28:PA0 |10 oo
TIMo CDTH 1:PA5 |5:PB14 |9:PC8 |13:PD9 |17:PD13 |21:PF1 |25:PF5 |29:PAT | TR0 TOTER.
- 2:PB11 |6:PB15 |10:PCO |14:PD10 18:PD14 |22:PF2 |26:PF6 |30:PA2 | o0 El “BeC T
3:PB12 |7:PC6 |11:PC10 |15:PD11 |19: PD15 |23: PF3 |27:PF7 |31:PA3 :
0:PAS  |4:PB14 |8:PC8 |12:PD9 |16:PD13 20:PF1 |24:PF5 |28:PA1 | L0000
TIMO CDTI2 1:PB11 |5:PBI5 |9:PCY |13:PD10 |17:PD14 |21:PF2 |25:PF6 |29:PA2 | T80 TOTER.
= 2:PB12 |6:PC6 | 10:PC10 |14:PD11 |18:PD15 |22:PF3 | 26:PF7  30:PA3 |[en 2 “8ac T
3:PB13 |7:PC7 |11:PC11 |15:PD12 |19: PFO |23:PF4 |27:PA0 |31: PA4 :
0:PA0  |4:PA4 |8:PB13 |12:PC7 |16:PC11 |20:PD12 |24:PFO |28:PF4 |_.
) ) ) ) ) ) ) ) Timer 1 Capture
TIM1 CCO 1:PA1  |5:PAS  |9:PB14 |13:PC8 |17:PD9 |21:PD13 |25:PF1 |29:PF5 | (T1o0 <
- 2:PA2 |6:PB11 |10:PBI5 |14:PCO |18:PD10 |22:PD14 | 26:PF2 | 30:PF6 | ~ATRE" 100
3:PA3 |7:PB12 |11:PC6 |15:PC10 |19: PD11 |23:PD15 |27: PF3 |31: PF7 '
0:PA1  |4:PA5 |8:PB14 |12:PC8 |16:PD9 |20:PD13 |24:PF1 |28:PF5 |_.
: : : ) ) ; : : Timer 1 Capture
M1 Cot 1:PA2 | 5:PBI1 |9:PB15 |13:PCO 17:PD10 |21:PD14 |25:PF2 | 20:PF6 | (T =8
- 2:PA3  |6:PB12 |10:PC6 |14:PC10 |18: PD11 |22: PD15 |26: PF3 |30: PF7
3:PA4 |7:PB13 | 11:PC7 |15:PC11 |19:PD12 |23:PFO |27:PF4 |31:pag |OutPutchanneld.
0:PA2 |4:PB11 |8:PB15 |12:PC9 |16:PD10 |20: PD14 |24:PF2 |28:PF6 |_.
) ) ) ) ) ) ) ) Timer 1 Capture
M1 CC2 1:PA3 | 5:PB12 |9:PC6 |13:PC10 17:PD11 |21:PD15 |25:PF3 | 20:PF7 | (1 =0
- 2:PA4 |6:PB13 |10:PC7 |14:PC11 |18: PD12 |22: PFO |26:PF4 |30: PAO
3.PA5 |7:PB14 | 11:PC8 |15:PD9 |19:PD13 |23:PF1 |27:PF5 |31:pAq |Cutputchannel2.
0:PA3  |4:PB12 |8:PC6 | 12:PC10 |16: PD11 |20: PD15 |24: PF3 |28:PF7 |_.
) ) ) ) : ) ) ) Timer 1 Capture
TIM1 CC3 1:PA4 |5:PBI3 |9:PC7  |13:PC11 17:PD12 |21:PFO |25:PF4 |20:PAD | (T =0
- 2:PA5 |6:PB14 |10:PC8 |14:PD9 |18:PD13 |22: PF1 |26:PF5 |30: PA1
3:PB11 |7-PB15 |11:PC9 |15:PD10 |19: PD14 |23:PF2 | 27:PF6 | 31.ppa2 | Outputchannel 3.
0:PA2 |4:PB11 |8:PB15 |12:PC9 |16:PD10 |20: PD14 |24:PF2 |28:PF6
USO CLK 1:PA3  |5:PB12 |9:PC6 |13:PC10 |17:PD11 |21: PD15 |25: PF3 |29:PF7 | USARTO clock in-
- 2:PA4 |6:PB13 |10: PC7 |14:PC11 |18:PD12 |22: PFO |26:PF4 |30:PAO |put/output.
3:PA5 |7:PB14 |11:PC8 |15:PD9 |19:PD13 |23:PF1 |27:PF5 |31:PA1
0:PA3  |4:PB12 |8:PC6 |12:PC10 |16: PD11 |20: PD15 |24: PF3 |28: PF7
USO CS 1:PA4 |5:PB13 |9:PC7 |13:PC11 |17:PD12 |21: PFO |25:PF4 |29:PA0 | USARTO chip se-
- 2:PA5 |6:PB14 |10:PC8 |14:PD9 |18:PD13 |22: PF1 |26:PF5 |30: PA1 |lectinput/ output.
3:PB11 |7:PB15 |11:PC9 |15:PD10 |19: PD14 |23:PF2 |27:PF6 |31: PA2
0:PA4 |4:PB13 |8:PC7  12:PC11 |16:PD12 |20:PFO | 24:PF4 |28:PA0 | cnnto Cloar To
USO CTS 1:PA5 | 5:PB14 |9:PC8 |13:PD9 |17:PD13 |21:PF1 |25:PF5 |29:PA1 | >0 =80
- 2:PB11 |6:PB15 |10:PCO |14:PD10 |18:PD14 |22:PF2 | 26:PF6 | 30:PA2 | BIF HOTEs
3:PB12 |7:PC6 |11:PC10 |15:PD11 |19: PD15 |23:PF3 |27: PF7 |31: PA3 :
0:PAS  |4:PB14 |8:PC8 |12:PD9 |16:PD13 20:PF1 |24:PF5 |28:PAT || prnpeo oo
USO RTS 1:PB11 |5:PB15 |9:PCO |13:PD10 |17:PD14 |21:PF2 | 25:PF6 |29:PA2 | oo /o0 88
- 2:PB12 |6:PC6 | 10:PC10 |14:PD11 |18:PD15 22:PF3 |26:PF7  30:PA3 |0 2ot BT
3:PB13 |7:PC7 |11:PC11 |15:PD12 |19: PFO |23:PF4 |27:PAO |31: PA4 '
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Table 7.2. QFN48 PCB Land Pattern Dimensions

Dimension Typ
S1 6.01
S 6.01
L1 4.70
W1 4.70
e 0.50
w 0.26
L 0.86
Note:

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. This Land Pattern Design is based on the IPC-7351 guidelines.

3. 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.

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

6. The ratio of stencil aperture to land pad size can be 1:1 for all perimeter pads.

7.A 4x4 array of 0.75 mm square openings on a 1.00 mm pitch can be used for the center ground pad.

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

9. The recommended card reflow profile is per the JEDEC/IPC J-STD-020 specification for Small Body Components.
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8. QFN32 Package Specifications

8.1 QFN32 Package Dimensions
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Figure 8.1. QFN32 Package Drawing
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8.3 QFN32 Package Marking

EFM32

PPPPPPPPP
TTTTTT
YYWW #

Figure 8.3. QFN32 Package Marking

The package marking consists of:
* PPPPPPPPP — The part number designation.
o TTTTTT — A trace or manufacturing code. The first letter is the device revision.
* YY — The last 2 digits of the assembly year.
* WW — The 2-digit workweek when the device was assembled.
» # — Reserved for future use. Current value is 0.
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