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3 Electrical Characteristics

3.1 Test Conditions

3.1.1 Typical Values

The typical data are based on Tayg=25°C and Vpp=3.0 V, as defined in Table 3.2 (p. 9), 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. 9), 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. 9) may affect the device reliability
or cause permanent damage to the device. Functional operating conditions are given in Table 3.2 (p.
9).

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 32 | MHz
faHB Internal AHB clock frequency 32 | MHz
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Figure 3.5. Typical High-Level Output Current, 2V Supply Voltage

High- Level Output Current [mA]
High- Level Output Current [mA]

-0.20 i i i -25 i i i

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
High- Level Output Voltage [V] High- Level Output Voltage [V]
GPIO_Px_CTRL DRIVEMODE = LOWEST GPIO_Px_CTRL DRIVEMODE = LOW

High- Level Output Current [mA]
High- Level Output Current [mA]

20 s T : R 3 ‘
0.0 Oi.5 li.O li.5 2.0 _500.0 O‘.5 l‘.O l‘.5 2.0
High- Level Output Voltage [V] High- Level Output Voltage [V]
GPIO_Px_CTRL DRIVEMODE = STANDARD GPIO_Px_CTRL DRIVEMODE = HIGH

2015-03-06 - EFM32TG230FXX - d0030_Rev1.40 www.silabs.com




...the world's most energy friendly microcontrollers

Figure 3.6. Typical Low-Level Output Current, 3V Supply Voltage
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Figure 3.7. Typical High-Level Output Current, 3V Supply Voltage
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Figure 3.8. Typical Low-Level Output Current, 3.8V Supply Voltage
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Figure 3.9. Typical High-Level Output Current, 3.8V Supply Voltage
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Figure 3.13. Calibrated HFRCO 11 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.15. Calibrated HFRCO 21 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.21. ADC Differential Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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Figure 3.22. ADC Absolute Offset, Common Mode =Vdd /2
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3.11 Digital Analog Converter (DAC)

Table 3.15. DAC

85

Temperature [°C]

Spurious-Free Dynamic Range (SFDR)

Parameter Condition
VDD voltage reference, single 0 Vpp | V
Vv Output voltage ended
DACOUT
range VDD voltage reference, differ- -Vbp Vpp | V
ential
Vbacem Output common 0 Vpp | V
mode voltage range
) ) 500 kSamples/s, 12bit 400 650 | pA
Active current in-
Ipac cluding references 100 kSamples/s, 12 bit 200 250 | A
for 2 channels -
1 kSamples/s 12 bit NORMAL 17 25 | pA

2015-03-06 - EFM32TG230FXX - d0030_Rev1.40

www.silabs.com




...the world's most energy friendly microcontrollers

SRpac Sample rate 500 | ksam-
ples/s
Continuous Mode 1000 | kHz
foac (I:D;/AC clock frequen- Sample/Hold Mode 250 | kHz
Sample/Off Mode 250 | kHz
CYCpacconv | Clock cyckles per 2
conversion
tbacconv Conversion time us
tpACSETTLE Settling time 5 us
500 kSamples/s, 12 bit, sin- 58 dB
gle ended, internal 1.25V refer-
ence
500 kSamples/s, 12 bit, single 59 dB
ended, internal 2.5V reference
SNRpac tsi(')gglilg)'\'o'se Ra- | 500 ksamples/s, 12 bit, differ- 58 dB
ential, internal 1.25V reference
500 kSamples/s, 12 bit, differ- 58 dB
ential, internal 2.5V reference
500 kSamples/s, 12 bit, differ- 59 dB
ential, Vpp reference
500 kSamples/s, 12 bit, sin- 57 dB
gle ended, internal 1.25V refer-
ence
500 kSamples/s, 12 bit, single 54 dB
. ] ended, internal 2.5V reference
Signal to Noise-
SNDRpac pulse Distortion Ra- | 500 kSamples/s, 12 bit, differ- 56 dB
tio (SNDR) ential, internal 1.25V reference
500 kSamples/s, 12 bit, differ- 53 dB
ential, internal 2.5V reference
500 kSamples/s, 12 hit, differ- 55 dB
ential, Vpp reference
500 kSamples/s, 12 bit, sin- 62 dBc
gle ended, internal 1.25V refer-
ence
500 kSamples/s, 12 bit, single 56 dBc
] ended, internal 2.5V reference
Spurious-Free
SFDRpac Dynamic 500 kSamples/s, 12 bit, differ- 61 dBc
Range(SFDR) ential, internal 1.25V reference
500 kSamples/s, 12 bit, differ- 55 dBc
ential, internal 2.5V reference
500 kSamples/s, 12 hit, differ- 60 dBc
ential, Vpp reference
After calibration, single ended 2 mV
VDACOFFSET Offset VOltage
After calibration, differential 2 mVv
DNLpac Differential non-lin- | Vpp= 3.0V, Vpp reference +1 LSB
earity
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Parameter Condition

RESSEL=7, 0.1 Hz<f<1 MHz, 2590 HVRMS
OPAXHCMDIS=1

Figure 3.24. OPAMP Common Mode Rejection Ratio
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Parameter Condition

IrRTC RTC current RTC idle current, clock enabled 40 nA

IaES AES current AES idle current, clock enabled 25 HA/
MHz

Ispio GPIO current GPIO idle current, clock en- 5.31 pA/
abled MHz

Iprs PRS current PRS idle current 2.81 HA/
MHz

Ioma DMA current Clock enable 8.12 HA/
MHz
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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 EFM32TG230.

4.1 Pinout

The EFM32TG230 pinout is shown in Figure 4.1 (p. 45) and Table 4.1 (p. 45). 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. EFM32TG230 Pinout (top view, not to scale)
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Table 4.1. Device Pinout

QFN64 Pin# Pin Alternate Functionality / Description
and Name

Pin Name LGS Communication

0 VSS Ground.
LEUO_RX #4 PRS_CHO #0
1 PAO TIMO_CCO #0/1/4 12C0_SDA #0 GPIO_EM4WUO
CMU_CLK1 #0
2 PAL TIMO_CC1 #0/1 12CO_SCL #0 PRS_CHI #0
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QFN64 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers Communication

30 PD2 ADCO_CH2 TIMO_CC1 #3 US1_CLK #1
ADCO_CH3
31 PD3 OPAMP_N2 TIMO_CC2 #3 US1_CS#1
ADCO_CH4
32 PD4 OPAMP_P2 LEUQO_TX #0
ADCO_CH5
33 PD5 OPAMP_OUT2 #0 LEUO_RX #0
ADCO_CH6 TIM1_CCO #4 US1_RX #2 LES_ALTEXO #0
34 PD6 DACO_P1/ LETIMO_OUTO #0 12C0 SDA #1 ACMPO O #2
OPAMP_P1 PCNTO_SOIN #3 = -
ADCO_CH7 TIM1_CC1 #4 US1 TX #2 CMU_CLKO #2
35 PD7 DACO_N1/ LETIMO_OUT1 #0 12C0 SCL #1 LES_ALTEX1 #0
OPAMP_N1 PCNTO_S1IN #3 = ACMP1_O #2
36 PD8 CMU_CLK1 #1
37 PC6 ACMPO_CH6 12CO_SDA #2 LES_CH6 #0
38 PC7 ACMPO_CH7 12C0_SCL #2 LES_CH7 #0
39 VDD_DREG Power supply for on-chip voltage regulator.
40 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLe IS required at this pin.
41 PC8 ACMP1_CHO USO_CS #2 LES_CH8 #0
LES_CH9 #0
42 PC9 ACMP1_CH1 USO_CLK #2 GPIO_EMAWU?2
43 PC10 ACMP1_CH2 USO_RX #2 LES_CH10 #0
44 PC11 ACMP1_CH3 USO_TX #2 LES_CH11 #0
ACMP1_CH4
45 PC12 DACO_OUTIALT #0/ ?I\E/Ig _((Z:I-I; ]I_(g :3‘
OPAMP_OUTI1ALT -
ACMP1_CH5 TIM1_CCO #0
46 PC13 DACO_OUTIALT #1/ TIM1_CC2 #4 LES_CH13 #0
OPAMP_OUTI1ALT PCNTO_SOIN #0
ACMP1_CH6
47 PC14 DACO_OUTIALT #2/ P-(I;INM%(?CSC::L]I-I\;I# go USO_CS #3 LES_CH14 #0
OPAMP_OUTI1ALT =
ACMP1_CH7
48 PC15 DACO_OUTIALT #3/ TIM1_CC2 #0 USO_CLK #3 Egsc,;_csic\}g zg
OPAMP_OUTI1ALT -
US1_CLK #2
49 PFO LE-I:IE:\IC/IOO_C(:)?T%S#Z LEUO_TX #3 DBG_SWCLK #0/1
- 12CO_SDA #5
50 PF1 TIMO_CC1 #5 LUESUlO_CI:?SXitza DBG_SWDIO #0/1
LETIMO_OUT1 #2 IZCO__SCL 45 GPIO_EM4WU3
ACMP1_O #0
51 PF2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
52 PF3 PRS_CHO #1
53 PF4 PRS_CH1 #1
54 PF5 PRS_CH2 #1
55 I0VDD_5 Digital 10 power supply 5.
56 PE8 PRS_CH3 #1
57 PE9
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HFXTAL_N PB14 :;)%Il;r::;?glgiﬂcl)é;;y;ltgl negative pin. Also used as external
HFXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PA1 PD7 PC7 PC1 PF1 PE13 12C0 Serial Clock Line input / output.

12C0_SDA PAO PD6 PC6 PCO PFO PE12 12C0 Serial Data input / output.

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.

LES_CH4 PC4 LESENSE channel 4.

LES_CH5 PC5 LESENSE channel 5.

LES_CH6 PC6 LESENSE channel 6.

LES_CH7 PC7 LESENSE channel 7.

LES_CH8 PC8 LESENSE channel 8.

LES_CH9 PC9 LESENSE channel 9.

LES_CH10 PC10 LESENSE channel 10.

LES_CH11 PC11 LESENSE channel 11.

LES_CH12 PC12 LESENSE channel 12.

LES_CH13 PC13 LESENSE channel 13.

LES_CH14 PC14 LESENSE channel 14.

LES_CH15 PC15 LESENSE channel 15.

LETIMO_OUTO PD6 PB11 PFO PC4 Low Energy Timer LETIMO, output channel 0.
LETIMO_OUT1 PD7 PB12 PF1 PC5 Low Energy Timer LETIMO, output channel 1.

LEUO_RX PD5 PB14 PE15 | PF1 PAO LEUARTO Receive input.

LEUO_TX PD4 PB13 PE14 PFO PE2 Egssfggn;rr;aljr:]si?ai;g#-tput. Also used as receive input in half
LEXTALN | PBB oo st a5 an opional extemal ook Ut g
LFXTAL_P PB7 Low Frequency Crystal (typically 32.768 kHz) positive pin.
PCNTO_SOIN PC13 PCO PD6 Pulse Counter PCNTO input number 0.

PCNTO_S1IN PC14 PC1 PD7 Pulse Counter PCNTO input number 1.

PRS_CHO PAO PF3 Peripheral Reflex System PRS, channel 0.

PRS_CH1 PAL PF4 Peripheral Reflex System PRS, channel 1.

PRS_CH2 PCO PF5 Peripheral Reflex System PRS, channel 2.

PRS_CH3 PC1 PE8 Peripheral Reflex System PRS, channel 3.
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Added link to Environmental and Quality information.

Re-added missing DAC-data.

7.4 Revision 1.20

September 30th, 2013

Added 12C characterization data.

Corrected the DAC and OPAMP2 pin sharing information in the Alternate Functionality Pinout section.
Corrected GPIO operating voltage from 1.8 Vto 1.85 V.

Corrected the ADC gain and offset measurement reference voltage from 2.25 to 2.5V.

Corrected the ADC resolution from 12, 10 and 6 bit to 12, 8 and 6 bit.

Document changed status from "Preliminary".

Updated Environmental information.

Updated trademark, disclaimer and contact information.

Other minor corrections.

7.5 Revision 1.10

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.

7.6 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.

Added GPIO_EM4WU3, GPIO_EM4WU4 and GPIO_EM4WUS pins and removed GPIO_EM4WUL1 in
the Alternate functionality overview table.

Other minor corrections.

7.7 Revision 0.96

May 4th, 2012

Corrected PCB footprint figures and tables.

7.8 Revision 0.95

February 27th, 2012
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7.13 Revision 0.50

May 25th, 2010
Block diagram update.

7.14 Revision 0.40

March 26th, 2010

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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