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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

48MHz

EBI/EMI, I12C, IrDA, SmartCard, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, LCD, POR, PWM, WDT
83

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

100-LQFP

100-LQFP (14x14)
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...the world's most energy friendly microcontrollers

2 System Summary

2.1 System Introduction

The EFM32 MCUs are the world’s most energy friendly microcontrollers. With a unique combination of
the powerful 32-bit ARM Cortex-M3, innovative low energy techniques, short wake-up time from energy
saving modes, and a wide selection of peripherals, the EFM32GG microcontroller is well suited for
any battery operated application as well as other systems requiring high performance and low-energy
consumption. This section gives a short introduction to each of the modules in general terms and also
shows a summary of the configuration for the EFM32GG980 devices. For a complete feature set and
in-depth information on the modules, the reader is referred to the EFM32GG Reference Manual.

A block diagram of the EFM32GG980 is shown in Figure 2.1 (p. 3) .

Figure 2.1. Block Diagram
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The ARM Cortex-M3 includes a 32-bit RISC processor which can achieve as much as 1.25 Dhrystone
MIPS/MHz. A Memory Protection Unit with support for up to 8 memory segments is included, as well
as a Wake-up Interrupt Controller handling interrupts triggered while the CPU is asleep. The EFM32
implementation of the Cortex-M3 is described in detail in EFM32 Cortex-M3 Reference Manual.

2.1.2 Debug Interface (DBG)

This device includes hardware debug support through a 2-pin serial-wire debug interface and an Em-
bedded Trace Module (ETM) for data/instruction tracing . In addition there is also a 1-wire Serial Wire
Viewer pin which can be used to output profiling information, data trace and software-generated mes-
sages.
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Table 2.1. Configuration Summary

Cortex-M3 Full configuration NA

DBG Full configuration DBG_SWCLK, bBG_SWDIO,
DBG_SWO

MSC Full configuration NA

DMA Full configuration NA

RMU Full configuration NA

EMU Full configuration NA

CMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

USB Full configuration USB_VBUS, USB_VBUSEN,
USB_VREGI, USB_VREGO, USB_DM,
USB_DMPU, USB_DP, USB_ID

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_NANDRERN,
EBI_NANDWERN, EBI_REn, EBI_VSNC,
EBI_WEn

12C0 Full configuration 12C0_SDA, 12C0_SCL

12C1 Full configuration 12C1_SDA, 12C1_SCL

USARTO Full configuration with IrDA USO0_TX, USO_RX. USO_CLK, USO_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 UO_TX, U0O_RX

UART1 Full configuration Ul TX, Ul RX

LEUARTO Full configuration LEUO_TX, LEUO_RX

LEUART1 Full configuration LEUL1_TX, LEU1_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]

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_CHJ[7:0], ACMP1_O
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3.4 Current Consumption

Table 3.3. Current Consumption

48 MHz HFXO, all peripheral 219 240 | pA/
clocks disabled, Vpp= 3.0 V MHz
28 MHz HFRCO, all peripheral 205 225 | pA/
clocks disabled, Vpp= 3.0V MHz
EMO current. No 21 MHz _HFRCO, all peripheral 206 229 | pA/
prescaling. Run- clocks disabled, Vpp=3.0 V MHz
| Egrgczg}g tri](l)JrT(;o ge | 14 MHz HFRCO, all peripheral 209 232 | pA/
EMO H —
from flash. (Produc- clocks disabled, Vpp= 3.0 V MHz
tion test condition = | 11 MHz HFRCO, all peripheral 211 234 | pA/
14MHz) clocks disabled, Vpp= 3.0 V MHz
6.6 MHz HFRCO, all peripheral 215 242 | pA/
clocks disabled, Vpp= 3.0 V MHz
1.2 MHz HFRCO, all peripheral 243 327 | pA/
clocks disabled, Vpp= 3.0 V MHz
48 MHz HFXO, all peripheral 80 90 | pA/
clocks disabled, Vpp= 3.0 V MHz
28 MHz HFRCO, all peripheral 80 90 | pA/
clocks disabled, Vpp= 3.0 V MHz
21 MHz HFRCO, all peripheral 81 91 | pA/
clocks disabled, Vpp= 3.0 V MHz
EML current (Pro- 1 4 \ppy, HFRCO, all peripheral 83 99 | pA/
lemn duction test condi- | . disabled, Vpp= 3.0 V MHz
tion = 14MHz) ' 'bbT =
11 MHz HFRCO, all peripheral 85 100 | pA/
clocks disabled, Vpp= 3.0 V MHz
6.6 MHz HFRCO, all peripheral 90 102 | pA/
clocks disabled, Vpp= 3.0 V MHz
1.2 MHz HFRCO. all peripheral 122 152 | pA/
clocks disabled, Vpp= 3.0V MHz
EM2 current with RTC 1.1t 1.9* | pA
prescaled to 1 Hz, 32.768
kHz LFRCO, Vpp= 3.0V,
TAMB:25°C
lEm2 EM2 current 1 I
EM2 current with RTC 8.8 215" | pA
prescaled to 1 Hz, 32.768
kHz LFRCO, Vpp=3.0V,
TAMB:85°C
Vpp= 3.0 V, Taye=25°C 0.8t 1.5* | pA
lEM3 EM3 current 1 1
VDD= 3.0V, TAMB:85°C 8.2 20.3 |.1A
Vpp= 3.0V, Tamg=25°C 0.02 0.08 | pA
lEma EM4 current
Vpp= 3.0V, Taome=85°C 0.5 25 | pA

1OnIy one RAM block enabled. The RAM block size is 32 kB.
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3.4.3 EM4 Current Consumption

Figure 3.3. EM4 current consumption.
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3.5 Transition between Energy Modes

The transition times are measured from the trigger to the first clock edge in the CPU.

Table 3.4. Energy Modes Transitions

tem10 Transition time from EM1 to EMO 0 HF-
CORE-
CLK
cycles
tEm20 Transition time from EM2 to EMO 2 us
tem3o Transition time from EM3 to EMO 2 us
tema0 Transition time from EM4 to EMO 163 ps

3.6 Power Management

The EFM32GG requires the AVDD_x, VDD_DREG and IOVDD_x pins to be connected together (with
optional filter) at the PCB level. For practical schematic recommendations, please see the application
note, "AN0002 EFM32 Hardware Design Considerations".
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Sourcing 20 mA, Vpp=1.98 V, 0.60Vpp \%
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sourcing 20 mA, Vpp=3.0V, 0.80Vpp \%
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sinking 0.1 mA, Vpp=1.98 V, 0.20Vpp \%
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sinking 0.1 mA, Vpp=3.0 V, 0.10Vpp \Y,
GPIO_Px_CTRL DRIVEMODE
= LOWEST
Sinking 1 mA, Vpp=1.98 V, 0.10Vpp \%
GPIO_Px_CTRL DRIVEMODE
=LOW
Sinking 1 mA, Vpp=3.0V, 0.05Vpp \Y,
Output low voltage | GPIO_Px_CTRL DRIVEMODE
(Production test = LOW
ViooL condition = 3.0V,
DRIVEMODE = Sinking 6 mA, Vpp=1.98 V, 0.30Vpp | V
STANDARD) GPIO_Px_CTRL DRIVEMODE
= STANDARD
Slnklng 6 mA, Vpp=3.0V, 0.20Vpp | V
GPIO_Px_CTRL DRIVEMODE
= STANDARD
Sinking 20 mA, Vpp=1.98 V, 0.35Vpp | V
GPIO_Px_CTRL DRIVEMODE
= HIGH
Sinking 20 mA, Vpp=3.0V, 0.20Vpp | V
GPIO_Px_CTRL DRIVEMODE
= HIGH
lloLEAK Input leakage cur- High Impedance 10 connected +0.1 +40 | nA
rent to GROUND or Vpp
Rpuy I/O pin pull-up resis- 40 kOhm
tor
Rpp 1/0O pin pull-down re- 40 kOhm
sistor
RioEsD Internal ESD series 200 Ohm
resistor
tiosLITCH Pulse width of puls- 10 50 | ns
es to be removed
by the glitch sup-
pression filter
GPIO_Px_CTRL DRIVEMODE 20+0.1C_ 250 | ns
= LOWEST and load capaci-
tance C =12.5-25pF.
tioor Output fall time
GPIO_Px_CTRL DRIVEMODE 20+0.1C_ 250 | ns
= LOW and load capacitance
C=350-600pF
VIOHYST 110 pln hyStereSiS VDD =1.98-38V OlOVDD Vv
(ViotHr+ = VIOTHR-)
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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 3.18. Differential Non-Linearity (DNL)
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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 3.22. ADC Absolute Offset, Common Mode =Vdd /2
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Figure 3.23. ADC Dynamic Performance vs Temperature for all ADC References, Vdd = 3V
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Figure 3.24. ADC Temperature sensor readout
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3.11 Digital Analog Converter (DAC)

Table 3.15. DAC

VDD voltage reference, single 0 Vop | V
Output voltage ended
Vbacout range :
VDD voltage reference, differ- -Vbob Vop | V
ential
Vpacem Output common 0 Vpp | V
mode voltage range
500 kSamples/s, 12 bit 400" 600" | pA
Active current in-
Ibac cluding references | 100 kSamples/s, 12 bit 200" 260" HA
for 2 channels 1 1
1 kSamples/s 12 bit NORMAL 17 257 | A
SRpac Sample rate 500 | ksam-
ples/s
Continuous Mode 1000 | kHz
foac DAC clock frequen- Sample/Hold Mode 250 | kHz
cy
Sample/Off Mode 250 | kHz
CYCpacconv | Clock cyckles per 2
conversion
tbacconv Conversion time 2 Hs
tDACSETTLE Settling time 5 us
500 kSamples/s, 12 bit, sin- 58 dB
gle ended, internal 1.25V refer-
ence
SNRpac ﬁ(‘)gégilg)'\‘o'se Ra- | 500 kSamples/s, 12 bit, single 59 dB
ended, internal 2.5V reference
500 kSamples/s, 12 bit, differ- 58 dB
ential, internal 1.25V reference
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0.1 Hz<f<10 kHz, OPAXx-
HCMDIS=1

(OPA2)BIASPROG=0x0, 13 17 | pA
(OPA2)HALFBIAS=0x1, Unity
Gain
(OPA2)BIASPROG=0xF, 101 dB
(OPA2)HALFBIAS=0x0
. (OPA2)BIASPROG=0x7, 98 dB
GoL Open Loop Gain (OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0x0, 91 dB
(OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0xF, 6.1 MHz
(OPA2)HALFBIAS=0x0
GBW. Gain Bandwidth (OPA2)BIASPROG=0x7, 1.8 MHz
OPAMP | Product (OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0x0, 0.25 MHz
(OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0xF, 64 °
(OPA2)HALFBIAS=0x0, C, =75
pF
(OPA2)BIASPROG=0x7, 58 °
PMopamp Phase Margin (OPA2)HALFBIAS=0x1, C,=75
pF
(OPA2)BIASPROG=0x0, 58 °
(OPA2)HALFBIAS=0x1, C,=75
pF
RinpuT Input Resistance 100 Mohm
R oap Load Resistance 200 Ohm
lLoaD_DC DC Load Current 11 | mA
OPAXHCMDIS=0 Vss Voo | V
VlNPUT Input Voltage
OPAXHCMDIS=1 Vss Vpp-1.2 | V
VOUTPUT Output Voltage VSS Vop | V
Unity Gain, Vss<Vin<Vpp, -13 0 11 | mV
OPAXHCMDIS=0
VOEESET Input Offset Voltage
Unlty Gain, VSS<Vin<VDD'1-27 1 mV
OPAXHCMDIS=1
VOFFSET_DRIFT Input Offset Voltage 0.02 | mv/°C
Drift
(OPA2)BIASPROG=0xF, 3.2 Vips
(OPA2)HALFBIAS=0x0
(OPA2)BIASPROG=0x7, 0.8 Vius
SRopawp Slew Rate (OPA2)HALFBIAS=0x1
(OPA2)BIASPROG=0x0, 0.1 Vips
(OPA2)HALFBIAS=0x1
Vou=1V, RESSEL=0, 101 UVRMs
0.1 Hz<f<10 kHz, OPAX-
HCMDIS=0
N Voltage Noise
OPAMP 9 Vou=1V, RESSEL=0, 141 HVRus
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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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3.17 12C

Table 3.25. I12C Standard-mode (Sm)

fscL SCL clock frequency 0 100" | kHz
tLow SCL clock low time 4.7 ps
tHiGH SCL clock high time 4.0 Hs
tsu,pAT SDA set-up time 250 ns
tHD. DAT SDA hold time 8 3450%2 | 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
teuE 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 EFM32GG Reference Manual.
2The maximum SDA hold time (tnp,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*10'9 [S] * furpERCLK [HZ]) - 4).

Table 3.26. I12C Fast-mode (Fm)

fscL SCL clock frequency 0 400" | kHz
tLow SCL clock low time 1.3 us
tHiGH SCL clock high time 0.6 us
tsu,pAT SDA set-up time 100 ns
tHD.DAT SDA hold time 8 900%2 | ns
tsusTa Repeated START condition set-up time 0.6 us
tHD,STA (Repeated) START condition hold time 0.6 us
tsu.sto STOP condition set-up time 0.6 us
teuF Bus free time between a STOP and START condition 1.3 us

For the minimum HFPERCLK frequency required in Fast-mode, see the 12C chapter in the EFM32GG Reference Manual.
>The maximum SDA hold time (tnp,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 < ((900*10'9 [S] * furPERCLK [HZ]) - 4).
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Parameter Condition
ITIMER TIMER current TIMER_O idle current, clock 6.9 pA/
enabled MHz
ILETIMER LETIMER current LETIMER idle current, clock 119 nA
enabled
IpeNT PCNT current PCNT idle current, clock en- 54 nA
abled
IrTC RTC current RTC idle current, clock enabled 54 nA
IL.cp LCD current LCD idle current, clock enabled 68 nA
laES AES current AES idle current, clock enabled 3.2 HA/
MHz
lepio GPIO current GPIO idle current, clock en- 3.7 HA/
abled MHz
leB| EBI current EBI idle current, clock enabled 11.8 pA/
MHz
Iprs PRS current PRS idle current 35 HA/
MHz
Ioma DMA current Clock enable 11.0 pA/
MHz
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LQFP100 Pin#
and Name

Pin Name

Pin Alternate Functionality / Description

Timers

Communication

32 VSS Ground.
33 PA12 LCD_BCAP_P EBI_AQO0 #0/1/2 TIM2_CCO #1
34 PA13 LCD_BCAP_N EBI_A01 #0/1/2 TIM2_CC1 #1
35 PA14 LCD_BEXT EBI_AQ2 #0/1/2 TIM2_CC2 #1
Reset input, active low.
36 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.
37 PB9 EBI_A03 #0/1/2 ULl_TX #2
38 PB10 EBI_A04 #0/1/2 Ul_RX #2
DACO_OUTO0/ LETIMO_OUTO #1
39 PB11 OPAMP_OUTO TIM1_CC2 #3 12C1_SDA #1
DACO_OUT1/
40 PB12 OPAMP_OUT1 LETIMO_OUT1 #1 12C1_SCL #1
41 AVDD_1 Analog power supply 1.
USO_CLK #4/5
42 PB13 HFXTAL_P LEUO_TX #1
US0_CS #4/5
43 PB14 HFEXTAL_N LEUO_RX #1
44 I0VDD_3 Digital 10 power supply 3.
45 AVDD_0 Analog power supply 0.
ADCO_CHO
DACO_OUTOALT #4/
46 PDO OPAMP_OUTOALT PCNT2_SOIN #0 US1_TX #1
OPAMP_OUT2 #1
ADCO_CH1
47 PD1 DACO_OUTIALT #4/ P-(I—:Ihhlll'l(')z_csi?l\f 30 US1_RX #1 DBG_SWO #2
OPAMP_OUTIALT -
USB_DMPU #0
48 PD2 ADCO_CH2 EBI_A27 #0/1/2 TIMO_CC1 #3 USL _CLK #1 DBG_SWO #3
ADCO_CH3
49 PD3 OPAMP_N2 TIMO_CC2 #3 US1_CS#1 ETM_TD1 #0/2
ADCO_CH4
50 PD4 OPAMP_pP2 LEUO_TX #0 ETM_TD2 #0/2
ADCO_CH5
51 PD5 OPAMP_OUT2 #0 LEUO_RX #0 ETM_TD3 #0/2
ADCO CH6 LETIMO_OUTO #0 US1 RX #2 LES_ALTEXO #0
52 PD6 OPAMP P1 TIM1_CCO #4 12C0 SDA #1 ACMPO_O #2
- PCNTO_SOIN #3 - ETM_TDO #0
CMU_CLKO #2
53 PD7 ADCO_CH7 "ETTl 'h'/\l"f—gng; 4#0 US1_TX #2 LES_ALTEX1 #0
OPAMP_N1 PCNTO S1IN #3 12C0_SCL #1 ACMP1_O #2
- ETM_TCLK #0
54 PD8 BU_VIN CMU_CLK1 #1
12CO_SDA #2 LES_CH®6 #0
55 PC6 ACMPO_CH6 EBI_AO5 #0/1/2 LEUL TX #0 ETM TCLK #2
12C0_SCL #2 LES_CHY7 #0
56 PC7 ACMPO_CH7 EBI_AQ06 #0/1/2 LEUL RX #0 ETM_TDO #2
57 VDD_DREG Power supply for on-chip voltage regulator.
58 VSS Ground.
59 DECOUPLE Decouple output for on-chip voltage regulator. An external capacitance of size CpecoupLg iS required at this pin.
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External Bus Interface (EBI) address and data input / out-

EBI_AD15 PA6 PA6 PA6 put pin 15.

EBI_ALE PC11 PCi11 External Bus Interface (EBI) Address Latch Enable output.
EBI_ARDY PE2 PE2 PE2 E:;emal Bus Interface (EBI) Hardware Ready Control in-
EBI_BLO PF6 PF6 PF6 External Bus Interface (EBI) Byte Lane/Enable pin 0.
EBI_BL1 PF7 PF7 PF7 External Bus Interface (EBI) Byte Lane/Enable pin 1.
EBI_CSO PD9 PD9 PD9 External Bus Interface (EBI) Chip Select output 0.
EBI_CS1 PD10 PD10 PD10 External Bus Interface (EBI) Chip Select output 1.
EBI_CS2 PD11 PD11 PD11 External Bus Interface (EBI) Chip Select output 2.
EBI_CS3 PD12 PD12 PD12 External Bus Interface (EBI) Chip Select output 3.
EBI_CSTFT PA7 PA7 PA7 External Bus Interface (EBI) Chip Select output TFT.
EBI_DCLK PA8 PA8 PA8 External Bus Interface (EBI) TFT Dot Clock pin.
EBI_DTEN PA9 PA9 PA9 External Bus Interface (EBI) TFT Data Enable pin.
EBI_HSNC PA11 PALL PAL1 Egrt]e[r)?ril Bus Interface (EBI) TFT Horizontal Synchroniza-
EBI_NANDREN PC3 PC3 PC3 External Bus Interface (EBI) NAND Read Enable output.
EBI_NANDWEN PC5 PC5 PC5 External Bus Interface (EBI) NAND Write Enable output.
EBI_REn PF5 PF9 PF5 External Bus Interface (EBI) Read Enable output.
EBI_VSNC PA10 PA10 PA10 E;:]t.emal Bus Interface (EBI) TFT Vertical Synchronization
EBI_WEn PF8 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 PD3 PA3 Embedded Trace Module ETM data 1.

ETM_TD2 PD4 PD4 PA4 Embedded Trace Module ETM data 2.

ETM_TD3 PD5 PD5 PA5 Embedded Trace Module ETM data 3.

GPIO_EM4WUO PAO

Pin can be used to wake the system up from EM4

GPIO_EM4WU1 PAG6

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

High Frequency Crystal negative pin. Also used as exter-

HFXTAL_N PB14 nal optional clock input pin.
HFXTAL_P PB13 High Frequency Crystal positive pin.
12C0_SCL PAl PD7 PC7 PC1 PF1 PE13 12C0 Serial Clock Line input / output.
12C0_SDA PAO PD6 PC6 PCO PFO PE12 12C0 Serial Data input / output.
12C1_SCL PC5 PB12 PE1 12C1 Serial Clock Line input / output.
12C1_SDA PC4 PB11 PEO I12C1 Serial Data input / output.

LCD_BCAP_N PA13

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

LCD_BCAP_P PA12

LCD voltage booster (optional), boost capacitor, positive
pin. If using the LCD voltage booster, connect a 22 nF ca-
pacitor between LCD_BCAP_N and LCD_BCAP_P.
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7.10 Revision 0.91

March 21th, 2011

Added new alternative locations for EBI and SWO.
Added new USB Pin to pinout table.
Corrected slew rate data for Opamps.

7.11 Revision 0.90

February 4th, 2011

Initial preliminary release.
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