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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"

EBI/EMI, I2C, IrDA, SmartCard, SPI, UART/USART

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

93

1MB (1M x 8)
FLASH

128K x 8

1.98V ~ 3.8V

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

-40°C ~ 85°C (TA)
Surface Mount
120-VFBGA
120-BGA (7x7)
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3.9.3LFRCO

Table 3.10. LFRCO

Parameter Condition

fLErCO Oscillation frequen- 31.29 32.768 34.28 | kHz
cy, VDD= 3.0 V,
TAMB=25°C

tLFrRCO Startup time not in- 150 Us
cluding software
calibration

lLFrRcO Current consump- 300 900 | nA
tion

TUNESTEP,. | Frequency step 15 %
FRCO for LSB change in
TUNING value

Figure 3.10. Calibrated LFRCO Frequency vs Temperature and Supply Voltage
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3.9.4 HFRCO

Table 3.11. HFRCO

Symbol Parameter Condition
28 MHz frequency band 275 28.0 28.5 | MHz
21 MHz frequency band 20.6 21.0 21.4 | MHz
Oscillation frequen- | 14 MHz frequency band 13.7 14.0 14.3 | MHz
fHFrco cy, Vpp=3.0V,
Tame=25°C 11 MHz frequency band 10.8 11.0 11.2 | MHz
7 MHz frequency band 6.48" 6.60" 6.72% | MHz
1 MHz frequency band 1.152 1.20° 1.25% | MHz
Settling time after furrco = 14 MHz 0.6 Cycles
start-up
tHFRCO_settling —
Settling time after 25 Cycles
band switch
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fHFRCO =28 MHz 165 190 l,lA
fHFRCO =21 MHz 134 155 IJA
Current consump- | fyerco = 14 MHz 106 120 | pA
lErRCO tion (Production test
condition = 14MHz) furrco = 11 MHz 94 110 | pA
fuErco = 6.6 MHz 77 90 | A
furrco = 1.2 MHz 25 32| A
TUNESTEP},. | Frequency step 0.3° %
FRCO for LSB change in
TUNING value

For devices with prod. rev. < 19, Typ = 7MHz and Min/Max values not applicable.
2For devices with prod. rev. <19, Typ = 1MHz and Min/Max values not applicable.

3The TUNING field in the CMU_HFRCOCTRL register may be used to adjust the HFRCO frequency. There is enough adjustment
range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and temperature. By
using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the TUNING bits and the
frequency band to maintain the HFRCO frequency at any arbitrary value between 7 MHz and 28 MHz across operating conditions.

Figure 3.11. Calibrated HFRCO 1 MHz Band Frequency vs Supply Voltage and Temperature
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Figure 3.12. Calibrated HFRCO 7 MHz Band Frequency
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Figure 3.16. Calibrated HFRCO 28 MHz Band Frequency vs Supply Voltage and Temperature
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3.9.5 AUXHFRCO
Table 3.12. AUXHFRCO
28 MHz frequency band 27.5 28.0 28.5 | MHz
21 MHz frequency band 20.6 21.0 21.4 | MHz
Oscillation frequen- | 14 MHz frequency band 13.7 14.0 14.3 | MHz
fauxHFRCO cy, Vpp=3.0V,
Tams=25°C 11 MHz frequency band 10.8 11.0 11.2 | MHz
7 MHz frequency band 6.48" 6.60" 6.72" | MHz
1 MHz frequency band 1.15% 1.20° 1.25% | MHz
tAUXH,:Rco_semmgSettling time after fAUXHFRCO =14 MHz 0.6 Cycles
start-up
DCAUXHFERCO Duty cycle fauxHERCO = 14 MHZz 48.5 50 51| %
TUNESTEP auy.Frequency step 0.3% %
HERCO for LSB change in
TUNING value

For devices with prod. rev. < 19, Typ = 7MHz and Min/Max values not applicable.

2For devices with prod. rev. < 19, Typ = 1MHz and Min/Max values not applicable.

3The TUNING field in the CMU_AUXHFRCOCTRL register may be used to adjust the AUXHFRCO frequency. There is enough
adjustment range to ensure that the frequency bands above 7 MHz will always have some overlap across supply voltage and
temperature. By using a stable frequency reference such as the LFXO or HFXO, a firmware calibration routine can vary the
TUNING bits and the frequency band to maintain the AUXHFRCO frequency at any arbitrary value between 7 MHz and 28 MHz
across operating conditions.
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3.9.6 ULFRCO
Table 3.13. ULFRCO
Symbol Parameter Condition Min Typ Max Unit ‘
fuLFrco Oscillation frequen- | 25°C, 3V 0.70 1.75 | kHz
cy
TCuLERCO Temperature coeffi- 0.05 %/°C
cient
VCyLFrcO Supply voltage co- -18.2 %IV
efficient
3.10 Analog Digital Converter (ADC)
Table 3.14. ADC
Symbol Parameter Condition Min Typ Max Unit ‘
Single ended 0 VRer | V
VaDpcIN Input voltage range
Differential 'VREFIZ VREF/2 \Y
V ADCREEIN Input range of exter- 1.25 Vop | V
nal reference volt-
age, single ended
and differential
VapcrerIN_cH7 | Input range of ex- | See Vapcrerin 0 Vpp-11|V
ternal negative ref-
erence voltage on
channel 7
VADCREFIN_CH6 Input range of ex- See VApcRrEEIN 0.625 Vpp | V
ternal positive ref-
erence voltage on
channel 6
Vapcemin 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 351 HA
reference
10 kSamples/s 12 hit, internal 67
1.25V reference, WARMUP-
MODE in ADCn_CTRL set to
0b00
lapc Average active cur- 10 kSamples/s 12 bit, internal 63 LA
rent 1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
0b01
10 kSamples/s 12 bit, internal 64 HA
1.25 V reference, WARMUP-
MODE in ADCn_CTRL set to
Ob10
|IADCREF Current consump- Internal voltage reference 65 HA
tion of internal volt-
age reference
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200 kSamples/s, 12 bit, 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 hit, single 67 dB
ended, Vpp reference
200 kSamples/s, 12 bit, differ- 63 dB
ential, internal 1.25V reference
200 kSamples/s, 12 hit, 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- 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
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

Signal-to-Noise | 1 \samples/s, 12 bit, differen- 68 dB

SINADapc And Distortion-ratio | tjg 2xVpp reference

(SINAD)
200 kSamples/s, 12 bit, sin- 61 daB
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 hit, differ- 66 dB
ential, 5V reference

200 kSamples/s, 12 bit, differ- 62 65 dB
ential, Vpp reference
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1.25V reference 0.012 0.033% | %/°C
GAINgp Gain error drift

2.5V reference 0.012 0.03% | %/°C

1.25V reference 0.22 0.7% | LsBI°C
OFFSETgp Offset error drift

2.5V reference 0.2° 0.62° | LSB/°C

'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.

2Typical numbers given by abs(Mean) / (85 - 25).
3Max number given by (abs(Mean) + 3x stddev) / (85 - 25).

The integral non-linearity (INL) and differential non-linearity parameters are explained in Figure 3.17 (p.
32) and Figure 3.18 (p. 33) , respectively.

Figure 3.17. Integral Non-Linearity (INL)
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3.10.1 Typical performance

Figure 3.19. ADC Frequency Spectrum, Vdd = 3V, Temp = 25°C
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Figure 3.21. ADC Differential Linearity Error vs Code, Vdd = 3V, Temp = 25°C
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Symbol

Parameter

Condition

Vout=1V, RESSEL=0, 0.1 196 UVRMs
Hz<f<1 MHz, OPAXHCMDIS=0

Vout=1V, RESSEL=0, 0.1 229 MVRMs
Hz<f<1 MHz, OPAXHCMDIS=1

RESSEL=7, 0.1 Hz<f<10 kHz, 1230 UVRms
OPAXHCMDIS=0

RESSEL=7, 0.1 Hz<f<10 kHz, 2130 UVRMs
OPAXHCMDIS=1

RESSEL=7, 0.1 Hz<f<1 MHz, 1630 KVRms
OPAXHCMDIS=0

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

Figure 3.25. OPAMP Common Mode Rejection Ratio
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Figure 3.26. OPAMP Positive Power Supply Rejection Ratio
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Figure 3.27. OPAMP Negative Power Supply Rejection Ratio
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Figure 3.28. OPAMP Voltage Noise Spectral Density (Unity Gain) Vg =1V
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Figure 3.29. OPAMP Voltage Noise Spectral Density (Non-Unity Gain)
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Figure 3.34. EBI Read Enable Related Timing Requirements

RDSETUP RDSTRB RDHOLD
0,1, 2,..) 1, 2,3,..) ©,1,2,..)
EBI_A[N- 1:0] >< ADDR[N:1] Z
EBI_AD[15:0] >< z < patAs0] Xz
EBI_CSn | | i
ot : i
EBI_REn <« 1
I E— ] tH7R51 |
Table 3.22. EBI Read Enable Related Timing Requirements
tsy Ren1234 Setup time, from EBI_AD valid to trailing EBI_REn 37 ns
edge
th_Ren 1234 Hold time, from trailing EBI_REn edge to EBI_AD -1 ns
invalid
lApplies for all addressing modes (figure only shows D16A8).
2Applies for both EBI_REn and EBI_NANDRERN (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)
Figure 3.35. EBI Ready/Wait Related Timing Requirements
RDSETUP RDSTRB SYNC RDHOLD
0,1,2,..) 1, 2,3,..) (3) ,1,2,..)
EB|_RDY /| TN\
EBI_AD[15:0] _>< z | X patafis:o] X
EBLCSn | | /7
EBI_REn j < tsu_arpy 4/ i
tH_ArDY

Table 3.23. EBI Ready/Wait Related Timing Requirements

tsu_arDy 1234 Setup time, from EBI_ARDY valid to trailing 37 + (3 * thrcorECLK) ns
EBI_REn, EBI_WEn edge
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Figure 3.37. SPI Slave Timing
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Table 3.29. SPI Slave Timing

tSCLK_Sl 12 SCKL period 2 * tHFPER- ns
CLK
tSCLK_hi 12 SCLK high period 3 * tHEPER- ns
CLK
tSCLK_IO 12 SCLK low period 3 * thEpPER- ns
CLK
tCS_ACT_Ml 12 CS active to MISO 4.00 30.00 | ns
tCS_DIS_MI 12 CS disable to MISO 4.00 30.00 | ns
tsu Mo 12 MOSI setup time 4.00 ns
ty Mo 12 MQOSI hold time 2+ 2%ty ns
PERCLK
tSCLK_MI 12 SCLK to MISO 9 + tyepER- 36 + 2*tye. | NS
CLK PERCLK

1Applies for both CLKPHA = 0 and CLKPHA = 1 (figure only shows CLKPHA = 0)
2Measurement done at 10% and 90% of Vpp (figure shows 50% of Vpp)

3.19 Digital Peripherals

Table 3.30. Digital Peripherals

lUSART USART current USART idle current, clock en- 49 HA/
abled MHz

lUART UART current UART idle current, clock en- 34 HA/
abled MHz

ILEUART LEUART current LEUART idle current, clock en- 140 nA
abled

lioc 12C current 12C idle current, clock enabled 6.1 HA/

MHz

ITiMER TIMER current TIMER_O idle current, clock 6.9 HA/
enabled MHz

ILETIMER LETIMER current LETIMER idle current, clock 119 nA
enabled
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BGA120 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

A4 PE9 LCD_SEG5 EBI_ADO1 #0/1/2 PCNT2_S1IN #1
A5 PD11 LCD_SEG30 EBI_CS2 #0/1/2
A6 PD9 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_CDTI1 #2/5 PRS_CH1 #1
ACMP1_O #0
A10 PF2 LCD_SEGO EBI_ARDY #0/1/2 TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
All USB_VREGI
Al12 USB_VREGO
A13 PF11 Ul_RX #1
Bl PA15 LCD_SEG12 EBI_ADO8 #0/1/2 TIM3_CC2 #0
USO_TX #3 LES_ALTEX7 #0
B2 PE13 LCD_SEG9 EBI_ADOS5 #0/1/2 US0_CS #0 ACMPO_O #0
12CO_SCL #6 GPIO_EM4WU5
B3 PE11 LCD_SEG7 EBI_ADO3 #0/1/2 TIM1_CC1#1 USO_RX #0 LE%—OAé:II_—_E;; #0
B4 PE8 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 UO_TX #0
B9 PF3 LCD_SEG1 EBI_ALE #0 TIMO_CDTIO #2/5 E?,a:ggg :éll..
emecels, | moosciss | PRSSWDOmS
- LEUO_RX #3 -
B11 PF12
B12 USB_VBUS USB 5.0 V VBUS input.
B13 PF10 UL _TX#1
C1 PAl LCD_SEG14 EBI_AD10 #0/1/2 TIMO_CC1 #0/1 12C0O_SCL #0 CP'\AR%—_%I;_E_]'#%O
c2 PAO LCD_SEG13 EBI_ADO09 #0/1/2 TIMO_CCO #0/1/4 IEESB?RDQ :2 GllzTOS__ECI\:'A?VTIﬁSO
C3 PE10 LCD_SEG6 EBI_ADO2 #0/1/2 TIM1_CCO #1 USO_TX #0 BOOT_TX
C4 PD13 ETM_TD1 #1
C5 VSS Ground.
Cc6 I0VDD_0 Digital 10 power supply 0.
Cc7 PF9 LCD_SEG27 EBI_REn #1 ETM_TDO #1
Cc8 VSS Ground.
Cc9 I0VDD_1 Digital 10 power supply 1.
C10 PFO LE-I:I!I’\:/IOO_%?JOT;ZJS#Z IL;CSZ(l):cS:IISI;\ZZS DBG_SWCLK #0/1/2/3
- LEUO_TX #3
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BGA120 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication
H3 VSS Ground.
H11 VDD_DREG Power supply for on-chip voltage regulator.
H12 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 UL TX #3 ACMPO_O #1
H13 PC7 ACMPO_CH7 EBI_A06 #0/1/2 'fggﬁ.\?; S Eﬁl—ﬁgg s
J1l PD14 12CO_SDA #3
J2 PD15 12CO_SCL #3
J3 VSS Ground.
J11 10vDD_3 Digital 10 power supply 3.
J12 PC6 ACMPO_CH6 EBI_AO5 #0/1/2 'fggf?;‘ = ELTES_—;?C“LGK#QZ
J13 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLg iS required at this pin.
K1 PCO DAC?O?%S‘%%T‘?’ #0/ EBI_A23 #0/1/2 PI:',ZATO(;CS%W iz 32(1):3 ig :552—%:2 i%
OPAMP_OUTOALT - 12CO_SDA #4 -
K2 PC1 DA(':AoC_hcA)Z%_(Jiﬁ #1/ EBI_A24 #0/1/2 Pyknﬂ%csi?r\f 22 322:§§ Zg ;Eg—g:é zg
OPAMP_OUTOALT - 12CO_SCL #4 -
K3 I0VDD_4 Digital 10 power supply 4.
K11 VSS Ground.
K12 VSS Ground.
K13 PD8 BU_VIN CMU_CLK1 #1
ACMPO_CH2
L1 PC2 DACO_OUTOALT #2/ EBI_A25 #0/1/2 TIMO_CDTIO #4 US2_TX #0 LES_CH2 #0
OPAMP_OUTOALT
ACMPO_CH3
L2 PC3 DACO_OUTOALT #3/ EBI_NANDRER #0/1/2 TIMO_CDTI1 #4 US2_RX #0 LES_CH3 #0
OPAMP_OUTOALT
L3 PA7 LCD_SEG35 EBI_CSTFT #0/1/2
L4 I0VDD_5 Digital 10 power supply 5.
L5 VSS Ground.
L6 VSS Ground.
L7 I0VDD_6 Digital 10 power supply 6.
L8 PB9 EBI_AO03 #0/1/2 Ul _TX #2
L9 PB10 EBI_A04 #0/1/2 Ul _RX #2
ADCO_CHO
L10 PDO DC')AF(’: :Mgl_JC-)rgﬁ'l(_);f'I‘}/ PCNT2_SOIN #0 US1 _TX #1
OPAMP_OUT2 #1
L11 PD1 DACQ_DOCS?;:::T #4/ Pgrzﬂ%cscl?rf zo US1_RX #1 DBG_SWO #2
OPAMP_OUTI1ALT -
L12 PD4 éggl?A_F’(iI;; LEUO_TX #0 ETM_TD2 #0/2
wl o ADCO_CH7 LETIMO_OUTL #0 Ust Tx#2 LES ALTEXL %0
OPAMP_N1 PCNTO S1IN #3 12C0O_SCL #1 ACMP1_O #2
- ETM_TCLK #0
M1 PB7 LFEXTAL_P TIM1_CCO #3 USO_TX #4
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EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 PAL0 PAL0 FI§i>r<1t.ernal Bus Interface (EBI) TFT Vertical Synchronization
EBI_WEn PF4 PF8 PF4 External Bus Interface (EBI) Write Enable output.
ETM_TCLK PD7 PF8 PC6 PA6 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.

ETM_TD3 PD5 PF3 PD5 PA5 Embedded Trace Module ETM data 3.

GPIO_EM4WUO PAO Pin can be used to wake the system up from EM4
GPIO_EM4WU1 PA6 Pin can be used to wake the system up from EM4
GPIO_EM4WU2 PC9 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 ;i)gzir;:arfgltéirll%’irtysitsl negative pin. Also used as external
HFXTAL_P PB13 High Frequency Crystal positive pin.

12C0_SCL PA1 PD7 PC7 PD15 PC1 PF1 PE13 12C0 Serial Clock Line input / output.

12C0O_SDA PAO PD6 PC6 PD14 PCO PFO PE12 12C0 Serial Data input / output.

12C1_SCL PC5 PB12 PE1 12C1 Serial Clock Line input / output.

12C1_SDA PC4 PB11 PEO 12C1 Serial Data input / output.

LCD voltage booster (optional), boost capacitor, negative pin.
LCD_BCAP_N PA13 If using the LCD voltage booster, connect a 22 nF capacitor
between LCD_BCAP_N and LCD_BCAP_P.

LCD voltage booster (optional), boost capacitor, positive pin.
LCD_BCAP_P PA12 If using the LCD voltage booster, connect a 22 nF capacitor
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 PAl4 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 PES5 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 controlled
LCD_SEGO PF2 by SEGENO.

LCD segment line 1. Segments 0, 1, 2 and 3 are controlled
LCD_SEG1 PF3 by SEGENO.

LCD segment line 2. Segments 0, 1, 2 and 3 are controlled
LCD_SEG2 PF4 by SEGENO.

LCD segment line 3. Segments 0, 1, 2 and 3 are controlled
LCD_SEG3 PF5 by SEGENO.
LCD_SEG4 PES LCD segment line 4. Segments 4, 5, 6 and 7 are controlled

by SEGENL.
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LCD_SEG31 PD12 ;gligig:/rréegélénﬁfl. Segments 28, 29, 30 and 31 are con-
LCD_SEG32 PBO tl_r(gllliégebg;rréegélllznﬁ;?. Segments 32, 33, 34 and 35 are con-
LCD_SEG33 PB1 tl_rg:lligigyrgegélllznﬁ;.& Segments 32, 33, 34 and 35 are con-
LCD_SEG34 PB2 tl.ﬂc):lll?agigyrnsegélllznﬁ;A Segments 32, 33, 34 and 35 are con-
LCD_SEG35 PA7 tl_rglllll)asei)gyrr;egéllizn'\::*;S. Segments 32, 33, 34 and 35 are con-
LCD_SEG36 PAS ;gli;i?/n’lsegélllznl\?;a Segments 36, 37, 38 and 39 are con-
LCD_SEG37 PAY ;gligi%rréegélliznﬁ;?. Segments 36, 37, 38 and 39 are con-
LCD_SEG38 PA10 ;giji%gegg:gnﬁgg_& Segments 36, 37, 38 and 39 are con-
LCD_SEG39 PALL tl_rgllliégebgyrréegélllzn'\?;g. Segments 36, 37, 38 and 39 are con-
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 pPcC8 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.
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Updated PCB Land Pattern, PCB Solder Mask and PCB Stencil Design figures.
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.

Other minor corrections.

7.7 Revision 0.98

May 25th, 2012
Corrected BGA solder balls material description.

Corrected EMS3 current consumption in the Electrical Characteristics section.

7.8 Revision 0.96

February 28th, 2012
Added reference to errata document.
Corrected BGA120 package drawing.

Updated PCB land pattern, solder mask and stencil design.

7.9 Revision 0.95

September 28th, 2011

Flash configuration for Giant Gecko is now 1024KB or 512KB. For flash sizes below 512KB, see the
Leopard Gecko Family.

Corrected operating voltage from 1.8 V to 1.85 V.

Added rising POR level to Electrical Characteristics section.

Updated Minimum Load Capacitance (CgxoL) Requirement For Safe Crystal Startup.
Added Gain error drift and Offset error drift to ADC table.

Added Opamp pinout overview.

Added reference to errata document.

Corrected BGA120 package drawing.

Updated PCB land pattern, solder mask and stencil design.
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A Disclaimer and Trademarks

A.1 Disclaimer

Silicon Laboratories intends to provide customers with the latest, accurate, and in-depth documentation
of all peripherals and modules available for system and software implementers using or intending to use
the Silicon Laboratories products. Characterization data, available modules and peripherals, memory
sizes and memory addresses refer to each specific device, and "Typical" parameters provided can and
do vary in different applications. Application examples described herein are for illustrative purposes only.
Silicon Laboratories reserves the right to make changes without further notice and limitation to product
information, specifications, and descriptions herein, and does not give warranties as to the accuracy
or completeness of the included information. Silicon Laboratories shall have no liability for the conse-
guences of use of the information supplied herein. This document does not imply or express copyright
licenses granted hereunder to design or fabricate any integrated circuits. The products must not be
used within any Life Support System without the specific written consent of Silicon Laboratories. A "Life
Support System" is any product or system intended to support or sustain life and/or health, which, if it
fails, can be reasonably expected to result in significant personal injury or death. Silicon Laboratories
products are generally not intended for military applications. Silicon Laboratories products shall under no
circumstances be used in weapons of mass destruction including (but not limited to) nuclear, biological
or chemical weapons, or missiles capable of delivering such weapons.

A.2 Trademark Information

Silicon Laboratories Inc., Silicon Laboratories, Silicon Labs, SiLabs and the Silicon Labs logo, CMEMS®,
EFM, EFM32, EFR, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most ener-
gy friendly microcontrollers", Ember®, EZLink®, EZMac®, EZRadio®, EZRadioPRO®, DSPLL®, ISO-
modem®, Precision32®, ProSLIC®, SIPHY®, USBXpress® and others are trademarks or registered
trademarks of Silicon Laboratories Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or reg-
istered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products
or brand names mentioned herein are trademarks of their respective holders.
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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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