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Active
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FLASH

320K x 8

1.7V ~ 3.6V
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Internal

-40°C ~ 85°C (TA)
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STM32F413xG/H

Functional overview

3.22 Timers and watchdogs
The devices embed two advanced-control timer, ten general-purpose timers, two basic
timers, one low-power timer, two watchdog timers and a SysTick timer.
All timer counters can be frozen in debug mode.
Table 5 compares the features of the advanced-control and general-purpose timers.
Table 5. Timer feature comparison
Max. Max.
Timer . Counter | Counter | Prescaler DMA Capture/ Complemen- | interface | timer
Timer . request | compare
type resolution| type factor eneration | channels tary output clock | clock
9 (MHz) | (MHz)
Any
Advance | TIM1 Up, integer
' 16-bit Down, |between1 Yes 4 Yes 100 100
d-control | TIM8
Up/down and
65536
Any
TIM2 Up, integer
’ 32-bit Down, |between1 Yes 4 No 50 100
TIMS
Up/down and
65536
Any
TIM3 Up, integer
’ 16-bit Down, |between1 Yes 4 No 50 100
TIM4
Up/down and
65536
Any
integer
TIM9 16-bit Up between 1 No 2 No 100 100
and
General 65536
purpose Any
integer
TIMTO, |46 it Up |between1| No 1 No 100 | 100
TIM11
and
65536
Any
integer
TIM12 16-bit Up between 1 No 2 No 50 100
and
65536
Any
integer
TIM13, 16-bit Up between 1 No 1 No 50 100
TIM14
and
65536
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Functional overview STM32F413xG/H

Table 5. Timer feature comparison (continued)

DMA Capture/ Max. Max.

Timer . Counter | Counter | Prescaler Complemen- | interface | timer
Timer L request | compare
type resolution| type factor eneration | channels tary output clock | clock
9 (MHz) |(MHz)
Any
. integer
Basic | TIM6, | 45 1it Up |between1 Yes 0 No 50 100
timers TIM7
and
65536
Low- Between
ppwer LPTIM1 16-bit Up 1and 128 No 2 No 50 100
timer
3.22.1 Advanced-control timers (TIM1, TIM8)
The advanced-control timers (TIM1/8) can be seen as three-phase PWM generator
multiplexed on 4 independent channels. They have complementary PWM outputs with
programmable inserted dead times. They can also be considered as complete general-
purpose timers. Their 4 independent channels can be used for:
e Input capture
e  Output compare
e  PWM generation (edge- or center-aligned modes)
e  One-pulse mode output
If configured as standard 16-bit timers, they have the same features as the general-purpose
TIMx timers. If configured as a 16-bit PWM generator, they have full modulation capability
(0-100%).
The advanced-control timers can work together with the TIMx timers via the Timer Link
feature for synchronization or event chaining.
TIM1 and TIM8 support independent DMA request generation.
3.22.2 General-purpose timers (TIMx)
There are elven synchronizable general-purpose timers embedded in the STM32F413xG/H
(see Table 5 for differences).
e TIM2, TIM3, TIM4, TIM5
The STM32F413xG/H devices include 4 full-featured general-purpose timers: TIM2.
TIM3, TIM4 and TIM5. TIM2 and TIMS5 timers are based on a 32-bit auto-reload
up/downcounter and a 16-bit prescaler while TIM3 and TIM4 timers are based on a 16-
bit auto-reload up/downcounter plus a 16-bit prescaler. They all features four
34/208 DoclD029162 Rev 4 Kys




STM32F413xG/H Functional overview

3.22.3

3.22.4

3.22.5

3

independent channels for input capture/output compare, PWM or one-pulse mode
output. This gives up to 15 input capture/output compare/PWMs

TIM2. TIM3, TIM4 and TIMS general-purpose timers can operate together or in
conjunction with the other general-purpose timers and TIM1 advanced-control timer via
the Timer Link feature for synchronization or event chaining.

Any of these general-purpose timers can be used to generate PWM output.

TIM2. TIM3, TIM4 and TIM5S channels have independent DMA request generation.
They are capable of handling quadrature (incremental) encoder signals and the digital
outputs from 1 to 4 hall-effect sensors.

e TIM9, TIM10, TIM11, TIM12, TIM13 and TIM14

These timers are based on a 16-bit auto-reload upcounter and a 16-bit prescaler.
TIM10, TIM11, TIM13 and TIM14 feature one independent channel, whereas TIM9 and
TIM12 have two independent channels for input capture/output compare, PWM or one-
pulse mode output. They can be synchronized with TIM2. TIM3, TIM4 and TIM5 full-
featured general-purpose timers or used as simple time bases.

Basic timer (TIM6, TIM7)

TIM6 and TIM7 timers are basic 16-bit timers. They support independent DMA request
generation.

Low-power timer (LPTIM1)

The low-power timer (LPTIM1) features an independent clock and runs in Stop mode if it is
clocked by LSE, LSI or by an external clock. LPTIM1 is able to wakeup the devices from
Stop mode.
The low-power timer main features are the following:
e  16-bit up counter with 16-bit autoreload register
e  16-bit compare register
e  Configurable output: pulse, PWM
e  Continuous / one shot mode
e  Selectable software / hardware input trigger
e  Selectable clock source
— Internal clock source: LSE, LSI, HSI or APB1 clock

—  External clock source over LPTIM1 input (working even with no internal clock
source running, used by the pulse counter application)

e  Programmable digital glitch filter
e  Encoder mode
e Active in Stop mode.

Independent watchdog

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is
clocked from an independent 32 kHz internal RC and as it operates independently from the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog
to reset the device when a problem occurs, or as a free-running timer for application timeout
management. It is hardware- or software-configurable through the option bytes.
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STM32F413xG/H Pinouts and pin description

Figure 13. STM32F413xG/H LQFP64 pinout
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1. The above figure shows the package top view.
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STM32F413xG/H

Figure 15. STM32F413xG/H LQFP144 pinout
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The above figure shows the package top view.
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Figure 17. STM32F413xG/H UFBGA144 pinout
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1. The above figure shows the package top view.

Table 9. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
Pi Unless otherwise specified in brackets below the pin name, the pin function during and after
in name : .
reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/0 Input/ output pin
FT 5V tolerant 1/0
FTf 5V tolerant I/O, 12C FM+ option
TC Standard 3.3 V I/O
I/O structure
TTa 3.3 V tolerant I/O directly connected to DAC
B Dedicated BOOTO pin
NRST Bidirectional reset pin with embedded weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after reset
Alternate . .
) Functions selected through GPIOx_AFR registers
functions
?ddm_onal Functions directly selected/enabled through peripheral registers
unctions
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Table 10. STM32F413xG/H pin definition (continued)

Pin Number

© o | < Pin name
< o | © < A i i i iti
Z 3|2 e SHR 3 (function Pin o Notes | Alternate functions Addltl'onal
alo|lopn|la || < | & after type | structure functions
LEl ol 818 |y reset)(!)
g g J| g ] m c
w| d ; a L L |
= D | D

- | B8 | - H3 | E5 | 143 PDR_ON I FT - - -
48 |64 | A9 | 100 | C4 | F5 | 144 VDD S - - - -

1. Function availability depends on the chosen device.

2. NC (Not Connected) pins are not bonded. They must be configured by software to output push-pull and forced to 0 in the
output data register to avoid extra power consumption in low power mode.

3. Compatibility issue on alternate function pin PE4 SAI1_SD_A and PE6 SAI1_FS_A: Pins have been swapped versus other
MCUs supporting those alternate SAI functions on those pins

4. PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current
(3 mA), the use of GPIOs PC13 to PC15 in output mode is limited:
- The speed should not exceed 2 MHz with a maximum load of 30 pF.
- These 1/0Os must not be used as a current source (e.g. to drive an LED).

5. Main function after the first backup domain power-up. Later on, it depends on the contents of the RTC registers even after
reset (because these registers are not reset by the main reset). For details on how to manage these I/Os, refer to the RTC
register description sections in the STM32F413xG/Hreference manual.

6. FT =5V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PHO and PH1).

Incompatibility issue on alternate function with other MCUs supporting UART4: UART4_TX wrongly mapped to PD10
instead of PC10

Table 11. FSMC pin definition

FSMC
Pins LCD/NOR/ NOR/PSRAM 64 pins | 81 pins | 100 pins | 144 pins
PSRAM/SRAM Mux

PE2 A23 A23 - - Yes Yes
PE3 A19 A19 - - Yes Yes
PE4 A20 A20 - - Yes Yes
PE5 A21 A21 - - Yes Yes
PE6 A22 A22 - - Yes Yes
PFO AO - - - - Yes
PF1 A1 - - - - Yes
PF2 A2 - - - - Yes
PF3 A3 - - - - Yes
PF4 A4 - - - - Yes
PF5 A5 - - - - Yes
PC2 NWE NWE Yes Yes Yes Yes
PC3 AO - Yes Yes Yes

PA2 D4 DA4 Yes Yes Yes

&3
J
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Table 12. STM32F413xG/H alternate functions (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 | AF11 AF12 | AF13 | AF14 | AF15
SPI3/I12S3/ SAI/
Port SPI/12S1/ gg:gﬂggg; SAM/ | DFSDM1/ 'Izzg’l'\ﬁgfl’ DFSDM1/ ﬂﬁgy
SYS_ | TIMU2/ | o | DFSDM2/ | 12C1/2/3/ | SPi2i2s2/ | SPINZS3 | pEspmas |usaRTaar| ZGPMPI | pespmz [ UARTSH L 1| L L sys.
AF | LPTIMA TIM8/9/10/11 | I2CFMP1 | SPI3/I283/ USART1/ | 5/6/7/8/ QUADSPY/ AF
SPI5/12S5/ TIM12/13/14/ UART10
sPiaiizsa | SESIZSS | usarT2r | cant |TaUZISO4 | TEsmc | YARTY
USART3 /OTG1_FS
EVENT
| PHO | - - - - - - - - - - - - - - © | our
5
& EVENT
PHI | - ; ; ; ; ; ; ; ; ; ; ; ; ; o

H/OXELYHAZEINLS
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6 Electrical characteristics

6.1 Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

6.1.1 Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (mean 3 o).

6.1.2 Typical values

Unless otherwise specified, typical data are based on Tp =25 °C, Vpp = 3.3 V (for the
1.7 V <£Vpp 3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean 12 o).

6.1.3 Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

6.1.4 Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 19.

6.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 20.

Figure 19. Pin loading conditions Figure 20. Input voltage measurement

C =50pF

MS19011V2 MS19010V2

3
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Table 30. Typical and maximum current consumption in run mode, code with data processing
(ART accelerator enabled with prefetch) running from Flash memory -Vpp =1.7V

Typ Max(")
ags chLK -
Symbol | Parameter Conditions (MHz) Tp= Tp = Ta= | Ta= | Ta= Unit
25°C | 25°C | 85°C |105°C|125°C
100 429 4586 | 45.76 | 47.88 | 51.71
84 354 37.90 | 38.16 | 40.01 | 43.26
External clock, 64 26.2 | 28.19 | 28.74 | 30.37 | 33.54
PLL ON,
25 1.1 11.87 | 12.87 | 14.72 | 18.08
20 9.4 10.05 | 11.26 | 13.16 | 16.46
HSI, PLL OFF, 16 71 7.72 9.06 10.90 | 14.29
Supply current | 2!l Peripherals enabled 1 1.2 1.84 | 310 | 4.84 | 8.20
lDD inR d mA
in Run mode 100 254 27.83 | 27.84 | 29.93 | 33.66
84 214 23.44 | 2410 | 25.77 | 29.04
External clock, 64 16.6 18.31 | 19.17 | 20.72 | 23.86
PLL ON®
all peripherals disabled 50 13.2 15.10 | 14.95 | 16.71 | 20.13
25 7.2 7.90 | 9.01 | 10.88 | 14.25
20 6.2 6.83 | 8.05 | 9.88 | 13.15
HSI, PLL OFF, 16 4.8 5.37 6.70 8.52 11.89
all peripherals disabled 1 1.0 162 | 296 | 467 | 8.07

1. Guaranteed by characterization results.

2. Add an additional power consumption of 1.6 mA per ADC for the analog part. In applications, this consumption occurs only
while the ADC is ON (ADON bit is set in the ADC_CR2 register).

3
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Electrical characteristics

The characteristics given in Table 41 result from tests performed using an high-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 17.

Table 41. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max | Unit
External user clock source
THSE_ext | frequency!) ! i S0 | MHz
Vusen | OSC_IN input pin high level voltage 0.7Vpp - Vpp v
Vuser | OSC_IN input pin low level voltage Vss - 0.3Vpp
bw(HSE) OSC_IN high or low time(" 5 - -
tw(HsE) s
tr(HSE) OSC_IN rise or fall time(") - - 10
tiHsE)
Cinnse) | OSC_IN input capacitance(") - 5 - pF
DuCy sk | Duty cycle 45 - 55 %
I OSC_IN Input leakage current Vss <Vin<Vpp - - 11 MA

1. Guaranteed by design.

Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard 1/0. The
external clock signal has to respect the Table 59. However, the recommended clock input
waveform is shown in Figure 28.

The characteristics given in Table 42 result from tests performed using an low-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 17.

Table 42. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit
User External clock source
fLSE ext frequency(!) - 32.768 1000 kHz
OSC32_IN input pin high level
ViseH voltage 0.7Vpp Vbp v
V| seL OSC32_IN input pin low level voltage Vss - 0.3Vpp
W(LSE) | 0SC32_IN high or low time(™ 450 - -
tiLsE)
ns
trLse) 0SC32_IN rise or fall time(") - - 50
tiLsE)
Cinsey | OSC32_IN input capacitance(!) - 5 - pF
DuCy sk | Duty cycle 30 - 70 %
I OSC32_IN Input leakage current Vss<VINE Vpp - - 1 MA
1. Guaranteed by design.
1S7 DoclD029162 Rev 4 109/208
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Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application,
executing EEMBC code, is running. This emission test is compliant with IEC61967-2
standard which specifies the test board and the pin loading.

Table 55. EMI characteristics for LQFP144

. Max vs.
Symbol | Parameter Conditions Monitored [fuse/fcpul Unit
frequency band
8/100 MHz
0.1 to 30 MHz 13
Vpp = 3.6V, Ta =25 °C, LQFP144 30 to 130 MHz 21 JBuY
package, conforming to IEC 61967-2, H
Sem Peaklevel | EEMBC, ART ON, all peripheral clocks |20 MHz to 1 GHz 25
enabled, clock dithering disabled. 1 GHz to 2 GHz 19
EMI Level 4 -
6.3.14 Absolute maximum ratings (electrical sensitivity)
Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.
Electrostatic discharge (ESD)
Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114/C101 standard.
122/208 DoclD029162 Rev 4 Kys
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SPIl interface characteristics

Unless otherwise specified, the parameters given in Table 67 for the SPI interface are
derived from tests performed under the ambient temperature, fpoc kx frequency and Vpp
supply voltage conditions summarized in Table 17, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10
e Capacitive load C = 30 pF
e  Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 6.3.16: I/O port characteristics for more details on the input/output alternate
function characteristics (NSS, SCK, MOSI, MISO for SPI).

Table 67. SPI dynamic characteristics(!)

Symbol

Parameter

Conditions

Min

Typ

Max Unit

fsck
1e(sck)

SPI clock frequency

Master mode,
SPI1,4,5
3.0V<Vpp<36V

50

Master mode,
SPI1,4,5
27V <Vpp<36V

42

Master mode
SPI1,4,5
1.7V <Vpp<36V

25

Master transmitter mode
SPI1,4,5
1.71V <Vpp<36V

50
MHz

Slave receiver mode
SPI1,4,5
1.71V<Vpp<3.6V

50

Slave mode transmitter/full duplex
SPI1,4,5
27V <Vpp<36V

40

Slave mode transmitter/full duplex
SPI1,4,5
1.71V<Vpp<36V

26

Master & Slave mode,
SPI2/3
1.71V <Vpp<36V

25

tsunss)

NSS setup time

Slave mode, SPI presc = 2

4 Tpcrk

th(nss)

NSS hold time

Slave mode, SPI presc = 2

2*TpcLk

- ns

tw(sckH)
tw(sckr)

SCK high and low time

Master mode

TecLk -2

Tpclk *2 | Nns

tsuqviy

tsu(siy

Data input setup time

Master mode

25

Slave mode

4.5

ns

thom)

thsi)

Data input hold time

Master mode

Slave mode

ns

S74
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3

Figure 43. I2S slave timing diagram (Philips protocol)

CK Input

- tc(CK) —p!

: " [l I
Il 1 " [ 1
[ 1 " [ ]
[ 1 " [ ]
I | ) I pmeessses [l
Il 1 " [ 1
tw(CKH) —E<—>:<—>?— tw(CKL) E : th(ws)
WS input ] ' ' | :
tsu(ws) ! : v(SD_ST) : h(SD_ST)
D gy /[ — V — \/ """
SDtransmit X LSB transmit® X MSB transmit Bitn transmit LSB transmit
tsu(SD_SR) h(SD_SR)
SDreceive X LSB receive® MSB receive Bitn receive LSB receive

ai14881b

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.

Figure 44. IS master timing diagram (Philips protocol)
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tsu(SD_MR) th(SD_MR)
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SDtransmit

SDreceive

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.
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STM32F413xG/H Electrical characteristics
Figure 45. SAl master timing waveforms
. 1/isck .
>
SAI_SCK_X . ! | . .
E i : o n(FS)
SALFS_X A ! ,
oupu) ) e ty(SD_MT) ¢—> i« th(SD_MT)
SAI_SD_X . : :
—oh— Slat
(transmit) X X X ; " X \_ Slotn+2 X:
tsu(SD_MR) &—»e—»: th(SD_MR)
SAI_SD_X / Slot n '
(receive) X X X : X X X:
' MS32771V1
Figure 46. SAIl slave timing waveforms
; sck .
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Electrical characteristics
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1. C_=30pF.

2. Based on characterization.

Table 91. Asynchronous non-multiplexed SRAM/PSRAM/NOR write -

NWAIT timings(1

Symbol Parameter Min Max Unit
tW(NE) FSMC_NE low time 8* tHCLK -1 8* tHCLK +1
tW(NWE) FSMC_NWE low time 6* tHCLK -15(6* tHCLK +0.5
ns
tsu(NWAIT_NE) FSMC_NWA'T valid before FSMC_NEX hlgh 6* tHCLK -1 -
FSMC_NEXx hold time after FSMC_NWAIT .
th(NE_NWAIT) | invalid 4" thelk + 2 -
1. C_=30pF.
2. Based on characterization.
Figure 55. Asynchronous multiplexed PSRAM/NOR read waveforms
twNe)
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—  tyNOE NE) th(NE_NOE) P
FSMC_NOE /_
LT S T ——
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P14 tyeL g theL NoE) T
FSMC_NBL[1:0] NBL
P»— = thDataNE)
[—— tsy(pata_NE) >
A NE) — tsy(ata_NOE) > th(Data_NOE)
FSMC_AD[15:0] Address )—( Data )<
tv(NADV_NE) 9 > thian_naDY)
> twnaDV)
FSMC_NADV \ /
FSMC_NWAIT
thNE_NWAIT) P
tsuNWAIT NE) ——P
MSv39035V1
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Figure 58. Synchronous multiplexed PSRAM write timings
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Electrical characteristics STM32F413xG/H
Table 100. SD / MMC characteristics(!(?
Symbol Parameter Conditions Min Typ Max Unit
fop Clock frequency in data transfer mode - 0 - 50 MHz
- SDIO_CK/PCLK2 frequency ratio - - - 8/3 -
tyw(ckL) Clock low time fpp =50MHz 9.5 10.5 - o
tw(ckH) Clock high time fpp =50MHz 8.5 9.5 -
CMD, D inputs (referenced to CK) in MMC and SD HS mode
tisu Input setup time HS fpp =50MHz 5 - -
tin Input hold time HS fpp =50MHz 1 - - e
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time HS fpp =50MHz - 12 135
ton Output hold time HS fpp =50MHz 10.5 - - e
CMD, D inputs (referenced to CK) in SD default mode
tisup Input setup time SD fpp =25MHz 5 - -
tinp Input hold time SD fpp =25MHz 1 - - "
CMD, D outputs (referenced to CK) in SD default mode
tovp Output valid default time SD fpp =25 MHz - 2 3
toHD Output hold default time SD fpp =25 MHz 1 - - "
1. Guaranteed by characterization results.
2. Vpp=27t036V.
Table 101. eMMC characteristics Vpp = 1.7 V to 1.9 V(1(2)
Symbol Parameter Conditions Min Typ Max Unit
fep Clock frequency in data transfer mode - 0 - 50 MHz
- SDIO_CK/fPCLK2 frequency ratio - - - 8/3 -
twickr) | Clock low time fpp =50MHz 9.5 10.5 - o
tw(cknH) | Clock high time fpp =50MHz 8.5 9.5 -
CMD, D inputs (referenced to CK) in eMMC mode
tisu Input setup time HS fpp =50MHz 3 - -
tiH Input hold time HS fpp =50MHz 25 - - ne
CMD, D outputs (referenced to CK) in eMMC mode
tov Output valid time HS fpp =50MHz - 15 15.5
toH Output hold time HS fpp =50MHz 13 - - e

1. Guaranteed by characterization results.

2. CLOAD =2

174/208
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STM32F413xG/H

Package information

Table 105. UFQFPN48 - 48-lead, 7x7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat
package mechanical data

millimeters inches(!)
Symbol
Min. Typ. Max. Min. Typ. Max.
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
6.900 7.000 7.100 0.2717 0.2756 0.2795
E 6.900 7.000 7.100 0.2717 0.2756 0.2795
D2 5.500 5.600 5.700 0.2165 0.2205 0.2244
E2 5.500 5.600 5.700 0.2165 0.2205 0.2244
0.300 0.400 0.500 0.0118 0.0157 0.0197
T - 0.152 - - 0.0060 -
0.200 0.250 0.300 0.0079 0.0098 0.0118
e - 0.500 - - 0.0197 -
ddd - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 67. UFQFPN48 recommended footprint
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< 6.20 >
4 HOOOO000000
A D = 'y
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c 3
0203 5.60 -
c 3
7.30 (| c
620 [ - - (| 580
c .
0 ,OD <—5.60 | »|
vy 3
I/ c
v v“ \ v
v 300000000008+
o || 050 ‘ 075
< 5.80 > AOB9_FP_V2
1. Dimensions are in millimeters.
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LQFP64 package information

Figure 69. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package outline
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1. Drawing is not to scale.
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