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EFM32LG Data Sheet
System Summary

Module Configuration Pin Connections

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_0O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:0]

DACO Full configuration DACO_OUT[1:0], DACO_OUTXALT

OPAMP Full configuration Outputs: OPAMP_OUTx, OPAMP_OUTXALT, Inputs: OPAMP_Px,
OPAMP_NXx

AES Full configuration NA

GPIO 83 pins Available pins are shown in 5.9.3 GPIO Pinout Overview
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3.2.15 EFM32LG890

The features of the EFM32LG890 is a subset of the feature set described in the EFM32LG Reference Manual. The following table de-

scribes device specific implementation of the features.

Table 3.15. EFM32LG890 Configuration Summary

Module Configuration Pin Connections

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, DBG_SWDIO, DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CcMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

EBI Full configuration EBI_A[27:0], EBI_AD[15:0], EBI_ARDY, EBI_ALE, EBI_BL[1:0],
EBI_CS[3:0], EBI_CSTFT, EBI_DCLK, EBI_DTEN, EBI_HSNC,
EBI_NANDREN, EBI_NANDWERN, EBI_REn, EBI_VSNC, EBI_WEn

12C0O Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration I2C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO0_CLK, US0_CS

USART1 Full configuration with 12S US1_TX, US1_RX, US1_CLK, US1_CS

USART2 Full configuration with 12S US2_TX, US2_RX, US2_CLK, US2_CS

UARTO Full configuration U0_TX, UO_RX

UART1 Full configuration U1_TX, U1_RX

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEU1_TX, LEU1_RX

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

TIMERA1 Full configuration TIM1_CCJ2:0]

TIMER2 Full configuration TIM2_CCJ2:0]

TIMER3 Full configuration TIM3_CCJ2:0]

RTC Full configuration NA

BURTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

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

PCNT1 Full configuration, 8-bit count register PCNT1_S[1:0]

PCNT2 Full configuration, 8-bit count register PCNT2_S[1:0]

ACMPO Full configuration ACMPO_CH][7:0], ACMPO_O

ACMP1 Full configuration ACMP1_CH][7:0], ACMP1_O
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Electrical Characteristics

4.4 Current Consumption

Table 4.3. Current Consumption

Parameter Test Condition

EMO current. No prescaling. lEmo 48 MHz HFXO, all peripheral clocks disa- — 211 225 MA/MHZz
Running prime number calcula- bled, Vpp= 3.0V, Taome=25°C

tion code from Flash. (Produc-

tion test condition = 14 MHz) 48 MHz HFXO, all peripheral clocks disa- — 21 230 MA/MHz

bled, Vpp= 3.0V, TAMB=85°C

28 MHz HFRCO, all peripheral clocks disa- — 212 220 MA/MHz
bled, Vpp= 3.0V, Tame=25°C

28 MHz HFRCO, all peripheral clocks disa- — 213 223 MA/MHZz
bled, Vpp= 3.0V, Taoye=85°C

21 MHz HFRCO, all peripheral clocks disa- — 214 224 MA/MHz
bled, Vpp= 3.0V, TAMB=25°C

21 MHz HFRCO, all peripheral clocks disa- — 215 226 MA/MHz
bled, Vpp= 3.0V, Taome=85°C

14 MHz HFRCO, all peripheral clocks disa- — 216 231 MA/MHZz
bled, Vpp= 3.0V, Taome=25°C

14 MHz HFRCO, all peripheral clocks disa- — 217 237 MA/MHz
bled, Vpp= 3.0V, TAMB=85°C

11 MHz HFRCO, all peripheral clocks disa- — 218 239 MA/MHZz
bled, Vpp= 3.0V, Tamg=25°C

11 MHz HFRCO, all peripheral clocks disa- — 219 239 MA/MHZz
bled, Vpp= 3.0V, Taoye=85°C

6.6 MHz HFRCO, all peripheral clocks disa- — 224 245 MA/MHz
bled, Vpp= 3.0V, TAMB=25°C

6.6 MHz HFRCO, all peripheral clocks disa- — 224 258 MA/MHz
bled, Vpp= 3.0V, Tame=85°C

1.2 MHz HFRCO, all peripheral clocks disa- — 257 285 MA/MHZz
bled, Vpp= 3.0V, Taome=25°C

1.2 MHz HFRCO, all peripheral clocks disa- — 261 293 MA/MHz
bled, Vpp= 3.0 V, Taomg=85°C
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Parameter Symbol Test Condition Min Typ Max Unit
Spurious-Free Dynamic Range | SFDRapc 1 MSamples/s, 12 bit, single — 64 — dBc
(SFDR) ended, internal 1.25 V reference
1 MSamples/s, 12 bit, single — 76 — dBc
ended, internal 2.5 V reference
1 MSamples/s, 12 bit, single — 73 — dBc
ended, VDD reference
1 MSamples/s, 12 bit, differen- — 66 — dBc
tial, internal 1.25 V reference
1 MSamples/s, 12 bit, differen- — 77 — dBc
tial, internal 2.5 V reference
1 MSamples/s, 12 bit, differen- — 76 — dBc
tial, VDD reference
1 MSamples/s, 12 bit, differen- — 75 — dBc
tial, 2xVDD reference
1 MSamples/s, 12 bit, differen- — 69 — dBc
tial, 5 V reference
200 kSamples/s, 12 bit, single — 75 — dBc
ended, internal 1.25 V reference
200 kSamples/s, 12 bit, single — 75 — dBc
ended, internal 2.5 V reference
200 kSamples/s, 12 bit, single — 76 — dBc
ended, VDD reference
200 kSamples/s, 12 bit, differen- — 79 — dBc
tial, internal 1.25 V reference
200 kSamples/s, 12 bit, differen- — 79 — dBc
tial, internal 2.5 V reference
200 kSamples/s, 12 bit, differen- — 78 — dBc
tial, 5 V reference
Spurious-Free Dynamic Range | SFDRapc 200 kSamples/s, 12 bit, differen- 68 79 — dBc
(SFDR) tial, VDD reference
200 kSamples/s, 12 bit, differen- — 79 — dBc
tial, 2xVDD reference
Offset voltage V ADCOFFSET After calibration, single ended -3.5 0.3 3 mV
After calibration, differential — 0.3 — mV
Thermometer output gradient TGRADADCTH — -1.92 — mV/°C
— -6.3 — ADC Co-
des/°C
Differential non-linearity (DNL) |DNLapc -1 0.7 4 LSB
Integral non-linearity (INL), End |INLapc — 1.2 +3 LSB
point method
Missing codes MCapc 11.9991 12 — bits
Gain error drift GAINgp 1.25 V reference — 0.012 0.0333 %/°C
2.5V reference — 0.012 0.033 %/°C

silabs.com | Building a more connected world.

Rev. 2.00 | 86




EFM32LG Data Sheet
Electrical Characteristics

2600

2500

Sensor readout
N
ey
o
o

N
w
(=]
o

2200

P
—40 -25 -15 -5 5 15 25 35 45 55 65 75 85
Temperature [°C]

2100

Figure 4.30. ADC Temperature Sensor Readout
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4.13 Analog Comparator (ACMP)

Table 4.17. ACMP

Parameter Test Condition
Input voltage range VacMPIN 0 — Vbb \%
Input bias current | ACMPBIASIN VSS < VIN < VDD -40 — 40 nA
Input offset current |ACMPOFFSETIN VSS < VIN <VDD -40 — 40 nA
ACMP Common Mode voltage |Vacmpcum 0 — Vbbb \%
range
Active current IacmP BIASPROG=0b0000, FULL- — 0.11 0.41 MA
BIAS=0 and HALFBIAS=1 in
ACMPnN_CTRL register
BIASPROG=0b1111, FULL- — 2.871 151 MA
BIAS= 0 and HALFBIAS=0 in
ACMPN_CTRL register
BIASPROG=0b1111, FULL- — 1951 520" A
BIAS= 1 and HALFBIAS=0 in
ACMPN_CTRL register
BIASPROG=0b0100, FULL- — 0.81 221 pA
BIAS=0, HALFBIAS=1 in
ACMPN_CTRL register
BIASPROG=0b1111, FULL- — 2.7 8.11 MA
BIAS=0, HALFBIAS=1 in-
ACMPN_CTRL register
Current consumption of internal | IacmpPRrEF Internal voltage reference off. — 0 — MA
voltage reference Using external voltage refer-
ence
Internal voltage reference — 5 — MA
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4.14 Voltage Comparator (VCMP)

Table 4.18. VCMP

Parameter Test Condition
Input voltage range VveMPIN — Vbp — \%
VCMP Common Mode voltage | Vycmpcm — Vpp — \Y,
range
Active current lvemp BIASPROG=0b0000 and HALF- — 0.31 0.67 MA
BIAS=1 in VCMPn_CTRL regis-
ter
BIASPROG=0b1111 and HALF- — 221 351 MA
BIAS=0 in VCMPn_CTRL regis-
ter. LPREF=0.
Startup time reference genera- | tycMmPREE NORMAL — 10 — us
tor
Offset voltage V\VCMPOFESET Single ended — 10 — mV
Differential — 10 — mV
Negative hysteresis VVCMPHYST N BIASPROG=0b0000, HALF- -46.6 -15.6 11.4 mV
BIAS=1, LPREF=1
Positive hysteresis VVCMPHYST_P BIASPROG=0b0000, HALF- -7.5 234 46.6 mV
BIAS=1, LPREF=1
Hysteresis delta VVCMPHYST_DELTA BIASPROG=0b0000, HALF- 4.2 35.2 70.0 mV
BIAS=1, LPREF=1
Startup time tVCMPSTART — — 10 us
Negative response time tRESPONSE_N BIASPROG=0b0000, HALF- — 3723 — V&
BIAS=1, LPREF=1, HYS-
TSEL=0
Positive response time t RESPONSE_P BIASPROG=0b0000, HALF- — 865.7 — us
BIAS=1, LPREF=1, HYS-
TSEL=0
Note:

1. Includes required contribution from the voltage reference.

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

VD Trigger Level = 1-667V +0.034 x TRIGLEVEL
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Alternate LOCATION

Functionality 3 Description

EBI_A04 PB10 |PB10 |PB10 External Bus Interface (EBI) address output pin 04.
EBI_A05 PC6 PC6 PC6 External Bus Interface (EBI) address output pin 05.
EBI_AO6 PC7 PC7 PC7 External Bus Interface (EBI) address output pin 06.
EBI_AQ7 PEO PEO PEO External Bus Interface (EBI) address output pin 07.
EBI_A08 PE1 PE1 PE1 External Bus Interface (EBI) address output pin 08.
EBI_AQ9 PE2 PC9 PC9 External Bus Interface (EBI) address output pin 09.
EBI_A10 PE3 PC10 |PC10 External Bus Interface (EBI) address output pin 10.
EBI_A11 PE4 PE4 PE4 External Bus Interface (EBI) address output pin 11.
EBI_A12 PE5 PE5 PE5 External Bus Interface (EBI) address output pin 12.
EBI_A13 PE6 PE6 PE6 External Bus Interface (EBI) address output pin 13.
EBI_A14 PE7 PE7 PE7 External Bus Interface (EBI) address output pin 14.
EBI_A15 PC8 PC8 PC8 External Bus Interface (EBI) address output pin 15.
EBI_A16 PBO PBO PBO External Bus Interface (EBI) address output pin 16.
EBI_A17 PB1 PB1 PB1 External Bus Interface (EBI) address output pin 17.
EBI_A18 PB2 PB2 PB2 External Bus Interface (EBI) address output pin 18.
EBI_A19 PB3 PB3 PB3 External Bus Interface (EBI) address output pin 19.
EBI_A20 PB4 PB4 PB4 External Bus Interface (EBI) address output pin 20.
EBI_A21 PB5 PB5 PB5 External Bus Interface (EBI) address output pin 21.
EBI_A22 PB6 PB6 PB6 External Bus Interface (EBI) address output pin 22.
EBI_A23 PCO PCO PCO External Bus Interface (EBI) address output pin 23.
EBI_A24 PC1 PC1 PC1 External Bus Interface (EBI) address output pin 24.
EBI_A25 PC2 PC2 PC2 External Bus Interface (EBI) address output pin 25.
EBI_A26 PC4 PC4 PC4 External Bus Interface (EBI) address output pin 26.
EBI_A27 PD2 PD2 PD2 External Bus Interface (EBI) address output pin 27.
EBI_ADOO PES PES PES El)j;c?rgjtlpiltjspil:tggace (EBI) address and data in-
EBI_ADO1 PE9 PE9 PE9 El)‘l(:?rgstlpittjzil:t(t)aﬁace (EBI) address and data in-
EBI_ADO2 PE10 | PE10 |PE10 E:Srg:tlpitlspil:t(()a;ace (EBI) address and data in-
EBI_ADO3 PE11 |PE11 |PE11 Eﬁe/rgstlpiltjspil:tggace (EBI) address and data in-
EBI_ADO4 PE12 |PE12 |PE12 [;Ifﬁjrgjtlpiltjspil:t()e:ace (EBI) address and data in-
EBI_ADO5 PE13 | PE13 |PE13 Es;t?rgjtlpittjzil:tggace (EBI) address and data in-
EBI_ADO6 PE14 |PE14 |PE14 El)j;c?rgjtlpiltjspil:tggace (EBI) address and data in-
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Alternate LOCATION

Functionality Description

USART2 Asynchronous Transmit.Also used as re-

ceive input in half duplex communication.
us2_TX PC2 PB3
USART2 Synchronous mode Master Output / Slave

Input (MOSI).

5.4.3 GPIO Pinout Overview

The specific GPIO pins available in EFM32LG290 is shown in the following table. 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.

Table 5.12. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7

15 14 13 12 11 10

Port A PA15 | PA14 | PA13 | PA12 | PA11 | PA10 | PA9 | PA8 | PA7 | PA6 | PAS5 | PA4 | PA3 | PA2 | PA1 | PAO
Port B PB15 | PB14 | PB13 | PB12 | PB11 | PB10 | PB9 | PB8 | PB7 | PB6 | PB5 | PB4 | PB3 | PB2 | PB1 | PBO

Port C PC15| PC14 | PC13 | PC12 | PC11 | PC10| PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO

Port D PD15 | PD14 | PD13 | PD12 | PD11 | PD10 | PD9 | PD8 | PD7 | PD6 | PD5 | PD4 | PD3 | PD2 | PD1 | PDO

Port E PE15 | PE14 | PE13 | PE12 | PE11 | PE10| PE9 | PE8 | PE7 | PE6 | PES | PE4 | PE3 | PE2 | PE1 | PEO

Port F — | — | — | — | — | — | PFo | PF8 | PF7 | PF6 | PF5 | PF4 | PF3 | PF2 | PF1 | PFO

5.4.4 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG290 is shown in the following figure.

PB11
PB12
PCO
PC1
PC2
PC3
PC12
PC13
PC14
PC15
PDO
PD1
PD5

(

NSNS

L

Figure 5.8. Opamp Pinout
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
A3 PE12 EBI_ADO4 #0/1/2 | TIM1_CC2 #1 L&Jssoo__cRL):(?o RN
12C0_SDA #6 —
Ad PE9 EBI_ADO1#0/1/2 | PCNT2_S1IN #1
A5 PD11 EBI_CS2 #0/1/2
A6 PDY EBI_CSO0 #0/1/2
A7 PF7 EBI_BL1 #0/1/2 TIMO_CC1 #2 UO_RX #0
A8 PF5 EBI_REn#0/2 | TIMO_CDTI2 #2/5 PRS_CH2 #1
A9 PF4 EBI_WEn#0/2 | TIMO_CDTH #2/5 PRS_CH1 #1
ACMP1_0 #0
A10 PF2 EBI_ARDY #0/1/2 |  TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
A11 | USB_VREGI
A12 | USB_VREGO
A13 PF11 U1_RX #1
B1 PA15 EBI_ADO8 #0/1/2 | TIM3_CC2 #0
USO_TX #3 LES_ALTEX7 #0
B2 PE13 EBI_ADO5 #0/1/2 USO_CS #0 ACMPQ_O #0
I2C0_SCL#6 | GPIO_EMAWUS
B3 PE11 EBI_ADO3#0/1/2 | TIM1_CC1#1 USO_RX #0 "E%—(;"(')'I_E;(f’( #0
B4 PES EBI_ADOO #0/1/2 | PCNT2_SOIN #1 PRS_CH3 #1
B5 PD12 EBI_CS3 #0/1/2
B6 PD10 EBI_CS1#0/1/2
B7 PF8 EBI_WEn #1 TIMO_CC2 #2 ETM_TCLK #1
B8 PF6 EBI_BLO #0/1/2 TIMO_CCO #2 U0_TX #0
B9 PF3 EBIALE#0 | TIMO_CDTIO #2/5 E%\S/[?gg ZJ
B10 PF1 T'T'\I/',\(A’acgaff L‘E LLIJESU10__ CRSxfs DB#%?/\Z? ©
= I2C0_SCL#5 | GPIO_EM4WU3
B11 PF12
B12 | USB_VBUS |USB 5.0V VBUS input.
B13 PF10 U1_TX #1
C1 PA1 EBI_AD10#0/1/2 | TIMO_CC1 #0/1 12C0_SCL #0 CP'\Q%—_%';W #%0
Cc2 PAO EBI_ADO9 #0/1/2 | TIMO_CCO #0/1/4 E%:%Eé%ﬁ i‘é G';TOS_—EC,\;"?V% 0
c3 PE10 EBI_ADO2 #0/1/2 |  TIM1_CCO #1 USO_TX #0 BOOT_TX
c4 PD13 ETM_TD1 #1
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CSP81 Pin# and Name

Pin Alternate Functionality / Description

Pin # Pin Name Timers Communication
D1 PC10 ACMP1_CH2 TIM2_CC2 #2 USO_RX #2 LES_CH10#0
D2 PC11 ACMP1_CH3 USO_TX #2 LES CH11#0
ACMP1_CH4
D3 PC12 DACO_OUT1ALT #0/ U1_TX#0 EI\E/I;J_(?I-II’TZO ::(;l
OPAMP_OUT1ALT -
LES_CH9 #0
D4 PC9 ACMP1_CH1 TIM2_CC1 #2 USO_CLK #2 GPIO_EM4WU2
D5 PC8 ACMP1_CHO TIM2_CCO0 #2 USO_CS #2 LES_CHS8 #0
LES_ALTEX3 #0
D6 PA4 TIMO_CDTI1 #0 UO_RX #2 ETM_TD2 #3
LES_ALTEX4 #0
D7 PA5 TIMO_CDTI2 #0 LEU1_TX#1 ETM_TD3 #3
ETM_TCLK #3
D8 PA6 LEU1_RX #1 GPIO_EM4WU1
D9 IOVDD_0 Digital 10 power supply 0.
E1 PE4 USO_CS #1
E2 PE5 USO_CLK #1
E3 PE3 BU_STAT U1_RX#3 ACMP1_0O #1
E4 . ACMPO CH7 LEU1_RX #0 12C0_SCL | LES_CH7 #0 ETM_TDO
- #2 #2
E5 PE15 TIM3_CC1 #0 LEUO _RX #2
E6 PB5 US2_CLK #1
E7 PB3 PCNT1_SOIN #1 US2 TX#1
E8 PB4 PCNT1_S1IN #1 US2_RX #1
E9 VSS Ground.
1 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CDECOUPLE s required
at this pin.
F2 PE2 BU_VOUT TIM3_CC2 #1 U1 _TX#3 ACMPO_O #1
LEU1_TX #0 12CO_SDA LES_CH6 #0
F3 PC6 ACMPO_CH®6 49 ETM TCLK #2
CMU_CLKO #2
TIM1_CC1 #4 LE- —
Fa PD7 ADCO_CH7 OPAMP_N1|  TIMO_OUT1 #0 US1_TX#2 12C0_SCL | LES_ALTEX1 #0
PCNTO_S1IN #3 #1 ACMP1_O #2
s ETM_TCLK #0
ADCO_CHO
DACO_OUTOALT #4/
F5 PDO OPAMP_OUTOALT PCNT2_SOIN #0 US1 _TX#1
OPAMP_OUT2 #1
F6 PA8 TIM2_CCO0 #0
ACMPQ_CH2
F7 PC2 DACO_OUTOALT #2/ TIMO_CDTIO #4 US2 TX#0 LES_CH2 #0
OPAMP_OUTOALT
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Alternate LOCATION
Functionality Description
USB_ID PF12 USB ID pin. Used in OTG mode.
USB_VBUS USB_V USB 5 V VBUS input.
BUS
USB_VBUSEN |PF5 USB 5V VBUS enable.
USB_VREGI EEETV USB Input to internal 3.3 V regulator
USB_V USB Decoupling for internal 3.3 V USB regulator
USB_VREGO REGO and regulator output

5.8.3 Opamp Pinout Overview

The specific opamp terminals available in EFM32LG360 is shown in the following figure.

PB11
PB12

o PCO

PC1

PC2

PC3
- PC12
- PC13
- PC14
v PC15

[ Eh—" PDO

L~ PD1

L. -

PD5

Figure 5.16. Opamp Pinout

5.8.4 GPIO Pinout Overview

The specific GPIO pins available in EFM32LG360 is shown in the following table. 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.

Table 5.24. GPIO Pinout

Pin Pin Pin Pin Pin Pin Pin9 Pin8 Pin7 Pin6

15 14 13 12 11 10

Port A PA15 - - - - PA10 | PA9 | PA8 - PAG6 | PA5 | PA4 | PA3 | PA2 | PA1 | PAO

Port B - PB14 | PB13 | PB12 | PB11 - - PB8 | PB7 | PB6 | PB5 | PB4 | PB3 - - -
Port C PC15| PC14 | PC13 | PC12 | PC11 | PC10| PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO

Port D - - - - - - - | PD8 | PD7 | PD6 | PD5 | PD4 | PD3 | PD2 | PD1 | PDO
PortE | PE15| PE14 | PE13|PE12 | PE11|PE10 | PE9 | PE8 | - - | PE5 | PE4 | PE3 | PE2 | - -
Port F - - - | PF12 | PF11 | PF10| - - - - | PF5 | - - | PF2 | PF1 | PFO
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Alternate

Functionality

LOCATION

Description

UO0_RX PF7 PE1 PA4 UARTO Receive input.

Uo_TX PF6 PEO PA3 QARTO Transmit outpqt. A_Iso used as receive input
in half duplex communication.

U1_RX PF11 |PB10 |PE3 UART1 Receive input.

U1 TX PF10 | PB9 PE2 pART1 Transmit outpqt. A_Iso used as receive input

- in half duplex communication.

USO_CLK PE12 |PES5 PC9 PB13 |PB13 USARTO clock input / output.

USO0_CS PE13 |PE4 PC8 PB14 |PB14 USARTO chip select input / output.
USARTO Asynchronous Receive.

US0_RX PE11 |PEG PC10 |PE12 |PB8 PC1 USARTO Synchronous mode Master Input / Slave
Output (MISO).
USARTO Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

USO_TX PE10 |PE7 PC11 |PE13 |PB7 PCO
USARTO Synchronous mode Master Output / Slave
Input (MOSI).

US1_CLK PB7 PD2 PFO USART1 clock input / output.

US1_CS PB8 PD3 PF1 USART1 chip select input / output.
USART1 Asynchronous Receive.

US1_RX PC1 PD1 PD6 USART1 Synchronous mode Master Input / Slave
Output (MISO).
USART1 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

US1_TX PCO PDO PD7
USART1 Synchronous mode Master Output / Slave
Input (MOSI).

US2_CLK PC4 PB5 USART?2 clock input / output.

US2_CS PC5 PB6 USART?2 chip select input / output.
USART2 Asynchronous Receive.

Us2_RX PC3 PB4 USART2 Synchronous mode Master Input / Slave
Output (MISO).
USART2 Asynchronous Transmit.Also used as re-
ceive input in half duplex communication.

us2_TX PC2 PB3
USART2 Synchronous mode Master Output / Slave
Input (MOSI).

USB_DM PF10 USB D- pin.

USB_DMPU PD2 USB D- Pullup control.

USB_DP PF11 USB D+ pin.

USB ID PF12 USB ID pin. Used in OTG mode.

USB_VBUS USB_V USB 5 V VBUS input.

BUS
USB_VBUSEN |PF5 USB 5V VBUS enable.
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LQFP100 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name EBI Timers Communication
ACMP1_CH6
- TIMO_CDTI1 #1/3
74 PC14 DACO_OUTIALT TIM1_cCt#0 | USOCSHIUOTX | ko oH1a 0
#2l PCNTO_S1IN #0 #3 -
OPAMP_OUTALT =
ACMP1_CH7
” b1 DACO_OUTIALT TIMO_CDTI2#1/3 |  USO_CLK #3 LES_CH15 #0
#3/ TIM1_CC2 #0 UO_RX #3 DBG_SWO #1
OPAMP_OUTALT
26 - TIMO_CCO #5 LE- LLJSCJ(—)C%E zg DBG_SWCLK
TIMO_OUTO #2 1560 SDA 5 #0/1/2/3
US1_CS #2 DBG_SWDIO
77 PF1 T'T'\I"I\%Cg&ff o> | LEUO_RX#3 #0/1/2/3
= 12C0_SCL #5 GPIO_EMAWU3
ACMP1_O #0
78 PF2 LCD_SEGO EBI_ARDY #0/1/2 | TIMO_CC2 #5 LEUO_TX #4 DBG_SWO #0
GPIO_EM4WU4
PRS_CHO #1
79 PF3 LCD_SEG1 EBIALE#0 | TIMO_CDTIO #2/5 eV 100 #1
80 PF4 LCD_SEG2 EBI_WEn#0/2 | TIMO_CDTI #2/5 PRS_CH1 #1
81 PF5 LCD_SEG3 EBI_REn#0/2 | TIMO_CDTI2 #2/5 PRS_CH2 #1
82 IOVDD_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 PDY LCD_SEG28 EBI_CSO #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 PES LCD_SEG4 EBI_ADOO #0/1/2 | PCNT2_SOIN #1 PRS_CH3 #1
93 PE9 LCD_SEG5 EBI_ADO1#0/1/2 | PCNT2_S1IN #1
94 PE10 LCD_SEG6 EBI_ADO2 #0/1/2 |  TIMA_CCO #1 USO_TX #0 BOOT_TX
LES_ALTEX5 #0
95 PE11 LCD_SEG7 EBI_ADO3#0/1/2 | TIMA_CCA1 #1 USO_RX #0 SO0T RX
USO_RX #3
96 PE12 LCD_SEG8 EBI_ADO4 #0/1/2 | TIM1_CC2 #1 USO_CLK #0 L%'\S" UKST'?):G#:O
12C0_SDA #6 —
USO_TX #3 LES_ALTEX7 #0
97 PE13 LCD_SEG9 EBI_ADO5 #0/1/2 US0_CS #0 ACMPO_O #0
12C0_SCL #6 GPIO_EM4WU5
98 PE14 LCD_SEG10 | EBI_ADO6#0/1/2 | TIM3_CCO #0 LEUO_TX #2
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Functionality

LOCATION

Description

EBI_WEn PF4 PF8 PF4 External Bus Interface (EBI) Write Enable output.
ETM_TCLK PD7 PF8 PC6 PAG6 Embedded Trace Module ETM clock .
ETM_TDO PD6 PF9 PC7 PA2 Embedded Trace Module ETM data 0.
ETM_TD1 PD3 PD3 PA3 Embedded Trace Module ETM data 1.
ETM_TD2 PD4 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
i eauency et negebue in. Ao used s
HFXTAL_P PB13 High Frequency Crystal positive pin.
[2C0_SCL PA1 PD7 PC7 PC1 PF1 PE13 |I2CO0 Serial Clock Line input / output.
12C0_SDA PAO PD6 PC6 PCO PFO PE12 |12CO0 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,
e o g e LD olage Dot
LCD_BCAP_P.
LCD voltage booster (optional), boost capacitor,
LCD_BCAP_P.
LCD voltage booster (optional), boost output. If us-
ing the LCD voltage booster, connect a 1 uF capaci-
tor 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 PES 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_SEGO PE2 LCD segment line 0. Segments 0, 1, 2 and 3 are

controlled by SEGENO.
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Water Pads and Coordinates

Pad Alternative Functionality / Description

Pad Pad Name X (um) Y (um) EBI Timers Communica-
tion
114 PD11 -313.8 2065.0 LCD_SEG30 EBI_CS2
#0/1/2
115 PD12 -426.2 2065.0 LCD_SEG31 EBI_CS3
#0/1/2
116 PD13 -534.7 2065.0 ETM_TD1 #1
117 PD15 -644.6 2065.0 ETM_TD2 #1
118 PE8 -745.8 2065.0 LCD_SEG4 EBI_ADOO PCNT2_SOIN PRS_CH3 #1
#0/1/2 #1
119 PE9 -867.9 2065.0 LCD_SEG5 EBI_ADO1 PCNT2_S1IN
#0/1/2 #1
120 PE10 -976.1 2065.0 LCD_SEG6 EBI_ADO2 TIM1_CCO #1 USO_TX #0 BOOT_TX
#0/1/2
121 PE11 -1085.3 2065.0 LCD_SEG7 EBI_ADO03 TIM1_CC1 #1 USO_RX #0 LES_ALTEX5
#0/1/2 #0 BOOT_RX
122 IOVDD_6 -1196.1 2065.0 |Digital IO power supply 6.
123 IOVSS_6 -1289.0 2065.0 |Digital IO ground 6.
124 PE12 -1385.4 2065.0 LCD_SEGS8 EBI_ADO4 TIM1_CC2 #1 USO_RX#3 | CMU_CLK1 #2
#0/1/2 USO_CLK#0 | LES_ALTEX6
12C0_SDA #6 #0
125 PE13 -1518.2 2065.0 LCD_SEG9 EBI_ADO5 USO_TX #3 LES_ALTEX7
#0/1/2 USO_CS #0 #0 ACMPO_O
12C0_SCL #6 #0
GPIO_EM4WU
5
126 PE14 -1626.4 2065.0 LCD_SEG10 EBI_ADO6 TIM3_CCO#0 | LEUO_TX#2
#0/1/2
127 PE15 -1729.6 2065.0 LCD_SEG11 EBI_ADO7 TIM3_CC1#0 | LEUO_RX#2
#0/1/2
128 PA15 -1844.0 2065.0 LCD_SEG12 EBI_ADO8 TIM3_CC2 #0
#0/1/2
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BGA120 Pin# and

Pin Alternate Functionality / Description

Name
Pin # Pin Name 5=]] Timers Communication
F11 PE7 LCD_COM3 EBI_A14 #0/1/2 USO_TX #1
F12 PC8 ACMP1_CHO EBI_A15 #0/1/2 TIM2_CCO #2 US0_CS #2 LES_CH8 #0
LES _CH9 #0
F13 PC9 ACMP1_CH1 EBI_AQ09 #1/2 TIM2_CC1 #2 USO_CLK #2 GPIO_EMAWU2
LCD_SEG20/
G1 PB3 LCD. COM4 EBI_A19 #0/1/2 PCNT1_SOIN #1 US2_TX #1
LCD_SEG21/
G2 PB4 LCD_ COMS5 EBI_A20 #0/1/2 PCNT1_S1IN #1 US2_RX #1
G3 IOVDD_2 Digital 10 power supply 2.
TIM3_CCO #1 UO_TX #1
G PEO EBI_AQT7 #0/1/2 PCNTO_SOIN #1 12C1_SDA #2
TIM3_CC1 #1 UO_RX #1
G12 PE1 EBI_AQ8 #0/1/2 PCNTO_S1IN #1 12C1_SCL #2
G13 PE3 BU_STAT EBI_A10 #0 U1_RX#3 ACMP1_O #1
LCD_SEG22/
H1 PB5 LCD. COMS6 EBI_A21 #0/1/2 US2_CLK#1
LCD_SEG23/
H2 PB6 LCD. COM7 EBI_A22 #0/1/2 US2_CS #1
H3 VSS Ground.
H11 VDD_DREG | Power supply for on-chip voltage regulator.
H12 PE2 BU_VOUT EBI_A09 #0 TIM3_CC2 #1 U1_TX #3 ACMPO_O #1
LEU1_RX#0 LES _CH7 #0
H13 PC7 ACMPO_CH7 EBI_A06 #0/1/2 12C0_SCL #2 ETM_TDO #2
J1 PD14 12C0_SDA #3
J2 PD15 12C0_SCL #3
J3 VSS Ground.
J11 IOVDD_3 Digital 10 power supply 3.
LEU1_TX#0 LES_CH®6 #0
J12 PC6 ACMPO_CH®6 EBI_AO05 #0/1/2 12C0_SDA #2 ETM _TCLK #2
13 DECOUPLE FI?icra]couple output for on-chip voltage regulator. An external capacitance of size CpgcoupLE is required at this
ACMPO_CHO
- USO_TX #5
DACO_OUTOALT TIMO_CC1 #4 - LES _CHO #0
K1 PCO 40/ EBI_A23#0/12 | boNTO SOIN #2 I2UCSO1_ST|;(A#2 , PRS_CH2 #0
OPAMP_OUTOALT -
ACMPO_CH1
- USO_RX #5
DACO_OUTOALT TIMO_CC2 #4 - LES_CH1 #0
K2 PC1 #1/ EBI_A24 #0112 | poNTo S1IN #2 Iggg—;{é‘f:“ PRS_CH3 #0
OPAMP_OUTOALT -
K3 IOVDD_4 Digital 10 power supply 4.
K11 VSS Ground.
K12 VSS Ground.
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6.2 BGA112 PCB Layout
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Figure 6.2. BGA112 PCB Land Pattern

Table 6.1. BGA112 PCB Land Pattern Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.35
b 0.80
d 8.00
e 8.00
4>b r
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e
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Figure 6.3. BGA112 PCB Solder Mask

Table 6.2. BGA112 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)

a 0.48
b 0.80
d 8.00
e 8.00
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Figure 8.3. CSP81 PCB Solder Mask

Table 8.3. CSP81 PCB Solder Mask Dimensions (Dimensions in mm)

Symbol Dim. (mm)
X 0.26
C1 3.20
C2 3.20
E1 0.40
E2 0.40
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