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EFNVI'32 ...the world's most energy friendly microcontrollers

1 Ordering Information

Table 1.1 (p. 2) shows the available EFM32TG842 devices.
Table 1.1. Ordering Information

Ordering Code Flash (kB) RAM (kB) Supply Temperature @ Package
Voltage (°C)

\

EFM32TG842F8-QFP64 8 2 32 1.98-3.8 |-40-85 TQFP64
EFM32TG842F16-QFP64 16 4 32 1.98-3.8 |-40-85 TQFP64
EFM32TG842F32-QF P64 32 4 32 1.98-3.8 |-40-85 TQFP64

Visit www.silabs.com for information on global distributors and representatives.
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2.1.19 Voltage Comparator (VCMP)

The Voltage Supply Comparator is used to monitor the supply voltage from software. An interrupt can
be generated when the supply falls below or rises above a programmable threshold. Response time and
thereby also the current consumption can be configured by altering the current supply to the comparator.

2.1.20 Analog to Digital Converter (ADC)

The ADC is a Successive Approximation Register (SAR) architecture, with a resolution of up to 12 bits
at up to one million samples per second. The integrated input mux can select inputs from 8 external
pins and 6 internal signals.

2.1.21 Digital to Analog Converter (DAC)

The Digital to Analog Converter (DAC) can convert a digital value to an analog output voltage. The DAC
is fully differential rail-to-rail, with 12-bit resolution. It has one single ended output buffer connected to
channel 0. The DAC may be used for a number of different applications such as sensor interfaces or
sound output.

2.1.22 Operational Amplifier (OPAMP)

The EFM32TG842 features 3 Operational Amplifiers. The Operational Amplifier is a versatile general
purpose amplifier with rail-to-rail differential input and rail-to-rail single ended output. The input can be set
to pin, DAC or OPAMP, whereas the output can be pin, OPAMP or ADC. The current is programmable
and the OPAMP has various internal configurations such as unity gain, programmable gain using internal
resistors etc.

2.1.23 Low Energy Sensor Interface (LESENSE)

The Low Energy Sensor Interface (LESENSETM), is a highly configurable sensor interface with support
for up to 8 individually configurable sensors. By controlling the analog comparators and DAC, LESENSE
is capable of supporting a wide range of sensors and measurement schemes, and can for instance mea-
sure LC sensors, resistive sensors and capacitive sensors. LESENSE also includes a programmable
FSM which enables simple processing of measurement results without CPU intervention. LESENSE is
available in energy mode EM2, in addition to EMO and EM1, making it ideal for sensor monitoring in
applications with a strict energy budget.

2.1.24 Advanced Encryption Standard Accelerator (AES)

The AES accelerator performs AES encryption and decryption with 128-bit or 256-bit keys. Encrypting or
decrypting one 128-bit data block takes 52 HFCORECLK cycles with 128-bit keys and 75 HFCORECLK
cycles with 256-bit keys. The AES module is an AHB slave which enables efficient access to the data
and key registers. All write accesses to the AES module must be 32-bit operations, i.e. 8- or 16-bit
operations are not supported.

2.1.25 General Purpose Input/Output (GPIO)

In the EFM32TG842, there are 53 General Purpose Input/Output (GPIO) pins, which are divided into
ports with up to 16 pins each. These pins can individually be configured as either an output or input. More
advanced configurations like open-drain, filtering and drive strength can also be configured individually
for the pins. The GPIO pins can also be overridden by peripheral pin connections, like Timer PWM
outputs or USART communication, which can be routed to several locations on the device. The GPIO
supports up to 16 asynchronous external pin interrupts, which enables interrupts from any pin on the
device. Also, the input value of a pin can be routed through the Peripheral Reflex System to other
peripherals.
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2.1.26 Liquid Crystal Display Driver (LCD)

The LCD driver is capable of driving a segmented LCD display with up to 8x18 segments. A voltage
boost function enables it to provide the LCD display with higher voltage than the supply voltage for the
device. In addition, an animation feature can run custom animations on the LCD display without any
CPU intervention. The LCD driver can also remain active even in Energy Mode 2 and provides a Frame
Counter interrupt that can wake-up the device on a regular basis for updating data.

2.2 Configuration Summary

The features of the EFM32TG842 is a subset of the feature set described in the EFM32TG Reference
Manual. Table 2.1 (p. 7) describes device specific implementation of the features.

Table 2.1. Configuration Summary

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

CMU Full configuration CMU_OUTO0, CMU_OUT1

WDOG Full configuration NA

PRS Full configuration NA

12C0 Full configuration 12C0_SDA, 12C0_SCL

USARTO Full configuration with IrDA USO_TX, USO_RX. USO_CLK, US0_Cs

USART1 Full configuration with 12S US1 _TX, US1_RX, US1_CLK, US1_CS

LEUARTO Full configuration LEUO_TX, LEUO_RX

TIMERO Full configuration TIMO_CCJ2:0]

TIMER1 Full configuration TIM1_CCJ[2:0]

RTC Full configuration NA

LETIMERO Full configuration LETO_O[1:0]

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

ACMPO Full configuration ACMPO_CH([7:4], ACMPO_O

ACMP1 Full configuration ACMP1_CH][7:4], ACMP1_O

VCMP Full configuration NA

ADCO Full configuration ADCO_CH[7:0]

DACO Full configuration DACO_OUT[0], DACO_OUTXALT

OPAMP

AES Full configuration NA

GPIO 53 pins Available pins are shown in
Table 4.3 (p. 53)
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3.4 Current Consumption

Table 3.3. Current Consumption

32 MHz HFXO, all peripheral 157 HA/
clocks disabled, Vpp= 3.0 V MHz
28 MHz HFRCO, all peripheral 150 170 | pA/
clocks disabled, Vpp= 3.0V MHz
EMO current. No 21 MHz HFRCO, all peripheral 153 172 | pA/
prescaling. Running | clocks disabled, Vpp= 3.0 V MHz
prime number cal- [y )\ LERCO. all peripheral 155 175 | pa/
lemo culation code from | 0 ¢ jisabled, Vpp= 3.0 V MHz
Flash. (Production ' 'bbT =
test condition =14 | 11 MHz HFRCO, all peripheral 157 178 | pA/
MHz) clocks disabled, Vpp= 3.0 V MHz
6.6 MHz HFRCO, all peripheral 162 183 | pA/
clocks disabled, Vpp= 3.0 V MHz
1.2 MHz HFRCO, all peripheral 200 240 | pA/
clocks disabled, Vpp= 3.0 V MHz
32 MHz HFXO, all peripheral 53 HA/
clocks disabled, Vpp= 3.0 V MHz
28 MHz HFRCO, all peripheral 51 57 | uA/
clocks disabled, Vpp= 3.0V MHz
21 MHz HFRCO, all peripheral 55 59 | pA/
clocks disabled, Vpp= 3.0 V MHz
EMI current (Pro- 11 4 17 HERCO, all peripheral 56 61 | pA/
lem duction test condi- | 1\ ¢ disabled, Vpp= 3.0 V MHz
tion = 14 MHz) P o=
11 MHz HFRCO, all peripheral 58 63 | pA/
clocks disabled, Vpp= 3.0 V MHz
6.6 MHz HFRCO, all peripheral 63 68 | pA/
clocks disabled, Vpp= 3.0 V MHz
1.2 MHz HFRCO. all peripheral 100 122 | pA/
clocks disabled, Vpp= 3.0V MHz
EM2 current with RTC 1.0 1.2 | pA
prescaled to 1 Hz, 32.768
kHz LFRCO, Vpp= 3.0V,
TAMB:25°C
lEm2 EM2 current
EM2 current with RTC 2.4 5.0 | A
prescaled to 1 Hz, 32.768
kHz LFRCO, Vpp=3.0V,
TAMB:85°C
Vpp= 3.0V, Tamg=25°C 0.59 1.0 | A
lEM3 EM3 current
VDD= 3.0 V, TAMB:85°C 2.0 4.5 HA
Vpp= 3.0V, Tamg=25°C 0.02 0.055 | pA
lEMa EM4 current
Vpp= 3.0V, Taome=85°C 0.25 0.70 | pA
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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

Symbol Parameter Min Typ Max Unit ‘
tem10 Transition time from EM1 to EMO 0 HF-
CORE-
CLK
cycles
tem20 Transition time from EM2 to EMO 2 ps
temz0 Transition time from EM3 to EMO 2 us
tEmao Transition time from EM4 to EMO 163 ps

3.6 Power Management
The EFM32TG 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".

Table 3.5. Power Management

Symbol Parameter Condition Min Typ Max Unit ‘
VBoDextthr- BOD threshold on 1.74 1.96 |V
falling external sup-
ply voltage
VBoDextthr+ BOD threshold on 1.85 1.98 |V
rising external sup-
ply voltage
VpoRthr+ Power-on Reset 198 |V

(POR) threshold on
rising external sup-

ply voltage

tRESET Delay from reset Applies to Power-on Reset, 163 us
is released until Brown-out Reset and pin reset.
program execution
starts

CDECOUPLE Voltage regulator X5R capacitor recommended. 1 uF
decoupling capaci- | Apply between DECOUPLE pin
tor. and GROUND
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3.7 Flash

Table 3.6. Flash

Parameter Condition
ECrLasH Flash erase cycles 20000 cycles
before failure
Tame<150°C 10000 h
RETF AsH Flash data retention | Taouyg<85°C 10 years
Tams<70°C 20 years
tw_proG Word (32-hit) pro- 20 Us
gramming time
tp ERASE Page erase time 20 20.4 20.8 | ms
tp ERASE Device erase time 40 40.8 41.6 | ms
lERASE Erase current 71 mA
lwrITE Write current 7t | mA
VELASH Supply voltage dur- 1.98 38|V
ing flash erase and
write

IMeasured at 25°C

3.8 General Purpose Input Output

Table 3.7. GPIO

Condition

Parameter

VioiL Input low voltage 0.30Vpp | V

Input high voltage 0.70Vpp \%

VioH

Sourcing 0.1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

0.80Vpp Vv

Sourcing 0.1 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
= LOWEST

0.90Vpp v

Sourcing 1 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.85Vpp Vv

Output high volt-

ViooH

age (Production test
condition = 3.0V,
DRIVEMODE =
STANDARD)

Sourcing 1 mA, Vpp=3.0V,
GPIO_Px_CTRL DRIVEMODE
=LOW

0.90Vpp Vv

Sourcing 6 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.75Vpp

Sourcing 6 mA, Vpp=3.0 V,
GPIO_Px_CTRL DRIVEMODE
= STANDARD

0.85Vpp

Sourcing 20 mA, Vpp=1.98 V,
GPIO_Px_CTRL DRIVEMODE
= HIGH

0.60Vpp
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Figure 3.6. Typical Low-Level Output Current, 3V Supply Voltage
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Figure 3.9. Typical High-Level Output Current, 3.8V Supply Voltage
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furrco = 14 MHz 104 120 | pA
fHFRCO =11 MHz 94 110 IJA
fHFRCO =6.6 MHz 63 90 IJA
fHFRCO =1.2 MHz 22 32 |JA
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 3.13. 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

21.2

N

o

=
T

N

°

o
T

Frequency [MHz]

20.4f -

-40°C
— 25°C
85°C
I

2030 22

3.4 3.6 3.8

2015-03-06 - EFM32TG842FXX - d0072_Rev1.40

21.2

21.0

N
o
©

Frequency [MHz]
N
o
(=2}

20,4 .
2.0V
‘ — 30V
§ ‘ ‘ ‘ 3.8V
20.2 i i i i ‘
Za0 15 5 25 45 65 85

Temperature [°C]

www.silabs.com




...the world's most energy friendly microcontrollers

1 MSamples/s, 12 bit, single 73 dBc
ended, Vpp reference
1 MSamples/s, 12 bit, differen- 66 dBc
tial, internal 1.25V reference
1 MSamples/s, 12 bit, differen- 77 dBc
tial, internal 2.5V reference
1 MSamples/s, 12 bit, differen- 76 dBc
tial, Vpp reference
1 MSamples/s, 12 bit, differen- 75 dBc
tial, 2xVpp reference
1 MSamples/s, 12 bit, differen- 69 dBc
tial, 5V reference
200 kSamples/s, 12 bit, sin- 75 dBc
gle ended, internal 1.25V refer-
ence
200 kSamples/s, 12 bit, single 75 dBc
ended, internal 2.5V reference
200 kSamples/s, 12 bit, single 68 76 dBc
ended, Vpp reference
200 kSamples/s, 12 hit, differ- 79 dBc
ential, internal 1.25V reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, internal 2.5V reference
200 kSamples/s, 12 bit, differ- 78 dBc
ential, 5V reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, Vpp reference
200 kSamples/s, 12 bit, differ- 79 dBc
ential, 2xVpp reference
After calibration, single ended -4 0.3 4| mVv
V ADCOFFSET Offset voltage
After calibration, differential 0.3 mV
-1.92 mV/°C
Thermometer out-
-6.3 ADC
TGRADApcTH put gradient Codes/
°C
DNLapc Differential non-lin- | Vpp= 3.0V, external 2.5V ref- -1 +0.7 4| LSB
earity (DNL) erence
INLapC Integral non-linear- | Vpp= 3.0V, external 2.5V ref- +1.2 +3 | LSB
ity (INL), End point | erence
method
MCapc No missing codes 11.999* 12 bits
1.25V reference 0.017 0.033% | %/°C
GAINEgp Gain error drift > 3
2.5V reference 0.01 0.03” | %/°C
1.25V reference 0.2 0.7° | LSB/°C
OFFSETgp Offset error drift > 3
2.5V reference 0.2 0.62” | LSB/°C

1on 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

www.Silabs.com
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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.
30) and Figure 3.18 (p. 30) , respectively.

Figure 3.17. Integral Non-Linearity (INL)
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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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Figure 3.23. ADC Dynamic Performance vs Temperature for all ADC References, Vdd = 3V
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3.11 Digital Analog Converter (DAC)

Table 3.15. DAC

85

Temperature [°C]

Spurious-Free Dynamic Range (SFDR)

Parameter Condition
VpacouT Output voltage VDD voltage reference, single 0 Vop | V
range ended
Vpacem Output common 0 Vpp | V
mode voltage range
500 kSamples/s, 12hit 400 650 | HA
Active current in-
Ibac cluding references 100 kSamples/s, 12 bit 200 250 | pA
for 2 channels
1 kSamples/s 12 bit NORMAL 17 25 | A
SRpac Sample rate 500 | ksam-
ples/s
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Continuous Mode 1000 | kHz
foac S;\C clock frequen- Sample/Hold Mode 250 | kHz
Sample/Off Mode 250 | kHz
CYCpacconv | Clock cyckles per 2
conversion
tbaccony Conversion time us
tDACSETTLE Settllng time 5 Us
500 kSamples/s, 12 bit, sin- 58 dB
gle ended, internal 1.25V refer-
Signal to Noise Ra- | ence
SNRpac tio (SNR)
500 kSamples/s, 12 bit, single 59 dB
ended, internal 2.5V reference
500 kSamples/s, 12 bit, sin- 57 dB
Signal to Noise- gle ended, internal 1.25V refer-
SNDRpac pulse Distortion Ra- ence
tio (SNDR) 500 kSamples/s, 12 hit, single 54 dB
ended, internal 2.5V reference
500 kSamples/s, 12 bit, sin- 62 dBc
Spurious-Free gle ended, internal 1.25V refer-
SFDRpac Dynamic ence
Range(SFDR) 500 kSamples/s, 12 hit, single 56 dBc
ended, internal 2.5V reference
VDACOFFSET Offset voltage After calibration, single ended 2 mV
DNLpac Differential non-lin- | Vpp= 3.0V, Vpp reference +1 LSB
earity
INLpac Integral non-lineari- | Vpp= 3.0V, Vpp reference +5 LSB
ty
MCpac No missing codes 12 bits
3.12 Operational Amplifier (OPAMP)
The electrical characteristics for the Operational Amplifiers are based on simulations.
Table 3.16. OPAMP
OPA2 BIASPROG=0xF, 350 405 | A
HALFBIAS=0x0, Unity Gain
. OPA2 BIASPROG=0x7, 95 115 | pA
lopawvp Active Current HALFBIAS=0x1, Unity Gain
OPA2 BIASPROG=0x0, 13 17 | A
HALFBIAS=0x1, Unity Gain
OPA2 BIASPROG=0xF, 101 dB
HALFBIAS=0x0
. OPA2 BIASPROG=0x7, 98 dB
GoL Open Loop Gain HALFBIAS=0x1
OPA2 BIASPROG=0x0, 91 dB
HALFBIAS=0x1
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3.13 Analog Comparator (ACMP)

Table 3.17. ACMP

VacMPIN Input voltage range 0 Vpp | V

VacmpPeMm ACMP Common 0 Vob | V
Mode voltage range

BIASPROG=0b0000, FULL- 0.1 0.6 | A
BIAS=0 and HALFBIAS=1 in
ACMPN_CTRL register

BIASPROG=0b1111, FULL- 2.87 12 | pA
lacmp Active current BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

BIASPROG=0b1111, FULL- 195 520 | A
BIAS=1 and HALFBIAS=0 in
ACMPN_CTRL register

Internal voltage reference off. 0.0 05| A
Current consump- Using external voltage refer-
IACMPREE tion of internal volt- | ence
age reference
Internal voltage reference 2.15 3.00 | pA
VACMPOFFSET Offset voltage BIASPROG= 0b1010, FULL- -12 0 12 | mV

BIAS=0 and HALFBIAS=0 in
ACMPN_CTRL register

V ACMPHYST ACMP hysteresis Programmable 17 mV

CSRESSEL=0b00 in 39 kOhm
ACMPN_INPUTSEL

CSRESSEL=0b01 in 71 kOhm

Capacitive Sense ACMPn_INPUTSEL

Rcsres :
Internal Resistance | cgpESSEL =0b10 in 104 kOhm
ACMPn_INPUTSEL
CSRESSEL=0b11 in 136 kOhm
ACMPn_INPUTSEL
tACMPSTART Startup time 10 | ps

The total ACMP current is the sum of the contributions from the ACMP and its internal voltage reference
as given in Equation 3.1 (p. 40) . lacmperer IS zero if an external voltage reference is used.

Total ACMP Active Current

lacmpTOTAL = lacmp + lacvPREF (3.1)
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4 Pinout and Package

Note
Please refer to the application note "AN0O002 EFM32 Hardware Design Considerations" for
guidelines on designing Printed Circuit Boards (PCB's) for the EFM32TG842.

4.1 Pinout

The EFM32TG842 pinout is shown in Figure 4.1 (p. 46) and Table 4.1 (p. 46). 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. EFM32TG842 Pinout (top view, not to scale)

un
N
N <+ MmN - o [
N =4 =4 4 4= ®0un 3N T MmN OD
Ww w wwwwwwowm [ I T '
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Pin 1 index
<r7n_}Q_}J_cf7m_3d_F57o_]f_<77ﬂ_?i_rr?5_bf___]
© VW VW VWV VW N 1N 1N 1N N NN W Wnwn -
PAO | 1 48| PC15
PAl | 2 47I PC14
PA2 | 3 46| PC13
PA3 | 4 45I PC12
PA4 | 5 44I PE7
PA5 | 6 43I PE6
IOVDD 0 | 7 42I PE5
VSS | 8 41I PE4
PB3 | 9 40| DECOUPLE
PB4 |10 39I VDD _DREG
PB5 I11 38I PC7
PB6 I12 37I PC6
PC4 I13 36| PD8
PC5 I14 35I PD7
PB7 I15 34I PD6
PB8 16 33 PD5

I0VDD 3

Table 4.1. Device Pinout

QFP64 Pin# Pin Alternate Functionality / Description
and Name

Pin Name Timers Communication

LEUO_RX #4 PRS_CHO #0
1 PAO LCD_SEG13 TIMO_CCO #0/1/4 12C0_SDA #0 GPIO_EM4WUO
CMU_CLK1 #0

2 PAL LCD_SEG14 TIMO_CC1 #0/1 12C0O_SCL #0 PRS_CH1 #0
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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 segment line 4. Segments 4, 5, 6 and 7 are controlled
LCD_SEG4 PE8 by SEGENL.
LCD segment line 5. Segments 4, 5, 6 and 7 are controlled
LCD_SEG5 PE9 by SEGENL.
LCD segment line 6. Segments 4, 5, 6 and 7 are controlled
LCD_SEG6 PE10 by SEGEN.
LCD segment line 7. Segments 4, 5, 6 and 7 are controlled
LCD_SEG7 PE11 by SEGENL.
LCD segment line 8. Segments 8, 9, 10 and 11 are controlled
LCD_SEG8 PE12 by SEGEN2.
LCD segment line 9. Segments 8, 9, 10 and 11 are controlled
LCD_SEG9 PE13 by SEGEN2.
LCD segment line 10. Segments 8, 9, 10 and 11 are con-
LCD_SEG10 PE14 trolled by SEGEN2.
LCD segment line 11. Segments 8, 9, 10 and 11 are con-
LCD_SEG11 PELS trolled by SEGEN2.
LCD segment line 13. Segments 12, 13, 14 and 15 are con-
LCD_SEG13 PAO trolled by SEGENS.
LCD segment line 14. Segments 12, 13, 14 and 15 are con-
LCD_SEG14 PAL trolled by SEGENS3.
LCD segment line 15. Segments 12, 13, 14 and 15 are con-
LCD_SEG15 PA2 trolled by SEGENS.
LCD segment line 16. Segments 16, 17, 18 and 19 are con-
LCD_SEG16 PA3 trolled by SEGENA.
LCD segment line 17. Segments 16, 17, 18 and 19 are con-
LCD_SEG17 PA4 trolled by SEGENA.
LCD segment line 18. Segments 16, 17, 18 and 19 are con-
LCD_SEG18 PAS trolled by SEGENA.
LCD SEG20/ LCD segment line 20. Segments 20, 21, 22 and 23 are con-
LCD COM4 PB3 trolled by SEGENS. This pin may also be used as LCD COM
_ line 4
LCD SEG21/ LCD segment line 21. Segments 20, 21, 22 and 23 are con-
LCD:COMS PB4 t_rolled by SEGENS. This pin may also be used as LCD COM
line 5
LCD SEG22/ LCD segment line 22. Segments 20, 21, 22 and 23 are con-
LCD COM6 PB5 trolled by SEGENS. This pin may also be used as LCD COM
X line 6
LCD SEG23/ LCD segment line 23. Segments 20, 21, 22 and 23 are con-
LCD COM7 PB6 t_roIIed by SEGENS. This pin may also be used as LCD COM
- line 7
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.
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4.5 TQFP64 Package

Figure 4.3. TQFP64
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Note:

. All dimensions & tolerancing confirm to ASME Y14.5M-1994.

. The top package body size may be smaller than the bottom package body size.

. Datum 'A,B’, and 'B' to be determined at datum plane 'H'.

. To be determined at seating place 'C'.

. Dimension 'D1' and 'E1' do not include mold protrusions. Allowable protrusion is 0.25mm per side.
'D1'and 'E1' are maximum plastic body size dimension including mold mismatch. Dimension 'D1' and
'E1’ shall be determined at datum plane 'H'.

6. Detail of Pin 1 indicatifier are option all but must be located within the zone indicated.

7. Dimension 'b' does not include dambar protrusion. Allowable dambar protrusion shall not cause the
lead width to exceed the maximum 'b' dimension by more than 0.08 mm. Dambar can not be located
on the lower radius or the foot. Minimum space between protrusion and an adjacent lead is 0.07 mm

8. Exact shape of each corner is optional.

9. These dimension apply to the flat section of the lead between 0.10 mm and 0.25 mm from the lead tip.

10All dimensions are in millimeters.

ga b~ WDN Pk

Table 4.4. QFP64 (Dimensions in mm)

A - 1.10 1.20 L1
Al 0.05 - 0.15 R1 0.08 - -
A2 0.95 1.00 1.05 R2 0.08 - 0.20
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