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STM32F103xC, STM32F103xD, STM32F103xE Description

Figure 2. Clock tree
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ai14752b

1. When the HSI is used as a PLL clock input, the maximum system clock frequency that can be achieved is
64 MHz.

2. For the USB function to be available, both HSE and PLL must be enabled, with the USBCLK at 48 MHz.
To have an ADC conversion time of 1 ys, APB2 must be at 14 MHz, 28 MHz or 56 MHz.

3
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STM32F103xC, STM32F103xD, STM32F103xE Description

2.3.27

3

The ADC can be served by the DMA controller.

An analog watchdog feature allows very precise monitoring of the converted voltage of one,
some or all selected channels. An interrupt is generated when the converted voltage is
outside the programmed thresholds.

The events generated by the general-purpose timers (TIMx) and the advanced-control
timers (TIM1 and TIM8) can be internally connected to the ADC start trigger and injection
trigger, respectively, to allow the application to synchronize A/D conversion and timers.

DAC (digital-to-analog converter)

The two 12-bit buffered DAC channels can be used to convert two digital signals into two
analog voltage signal outputs. The chosen design structure is composed of integrated
resistor strings and an amplifier in inverting configuration.

This dual digital Interface supports the following features:

e two DAC converters: one for each output channel

e  8-bit or 12-bit monotonic output

e left or right data alignment in 12-bit mode

e synchronized update capability

e  noise-wave generation

e triangular-wave generation

e dual DAC channel independent or simultaneous conversions

e  DMA capability for each channel

e external triggers for conversion

e input voltage reference Vrgr+

Eight DAC trigger inputs are used in the STM32F103xC, STM32F103xD and

STM32F103xE performance line family. The DAC channels are triggered through the timer
update outputs that are also connected to different DMA channels.

DoclD14611 Rev 12 23/144




STM32F103xC, STM32F103xD, STM32F103xE Pinouts and pin descriptions

Figure 5. STM32F103xC/D/E performance line LQFP144 pinout
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1. The above figure shows the package top view.
Kys DoclD14611 Rev 12 27/144




Pinouts and pin descriptions STM32F103xC, STM32F103xD, STM32F103xE

Table 5. High-density STM32F103xC/D/E pin definitions (continued)

Pins Alternate functions(®
g
g § % § ? g Pin name :§ % funl\c’:Itailc:‘n(:‘)
O|lo|lolk|ln|L = | o/ (after reset) Default Remap
B8 21999 =
- -
SPI2_NSS/12S2_WS/
M11| K8 |G2|33 |51 |73 PB12 I/O|FT| PB12 Ug:%gﬁ’gﬁé)/ -
TIM1_BKIN®)
SPI2_SCK/I2S2_CK
M12| J8 |G1|34 |52 |74 PB13 I/O|FT| PB13 USART3_CTS®) -
TIM1_CH1N
L11|H8 |F2|35|53 |75 PB14 I/O|FT| PB14 SP%@'\QETOQQRS—&)?ZN -
L12| G8 |F1|36 | 54 | 76 PB15 I/O|FT| PB15 SP'Tzw'\:?gl'_/gs(%)—/SD -
L9|K9| - | - |55|77 PD8 I/O|FT PD8 FSMC_D13 USART3_TX
K9|J9| - | - |56]|78 PD9 I/O|FT PD9 FSMC_D14 USART3_RX
JO|H9| - | - |57 |79 PD10 I/O|FT| PD10 FSMC_D15 USART3_CK
HO|G9| - | - | 58|80 PD11 I/O|FT|  PD11 FSMC_A16 USART3_CTS
L10|K10| - | - |59 |81 PD12 I/O|FT| PD12 FSMC_A17 ng"é?g;ys
K10|J10| - | - | 60|82 PD13 I/O|FT| PD13 FSMC_A18 TIM4_CH2
G8| - |-|-|-183 Vss 8 S| - Vss 8 - -
F8| - | -|-|- |84 Voo 8 S| - Voo 8 - -
K11|H10| - | - | 61|85 PD14 I/O|FT| PD14 FSMC_DO TIM4_CH3
K12|G10| - | - | 62|86 PD15 I/O|FT| PD15 FSMC_D1 TIM4_CH4
J12| - [ - | -] - |87 PG2 I/0|FT PG2 FSMC_A12 -
JMl - | -] -|- |88 PG3 I/O|FT PG3 FSMC_A13 -
J10| - [ - | -] - |89 PG4 I/0|FT PG4 FSMC_A14 -
H12| - | - | - | - |90 PG5 I/O|FT PG5 FSMC_A15 -
H11| - | - | - | - |91 PG6 I/O0|FT PG6 FSMC_INT2 -
H10| - | - | - | - |92 PG7 I/O|FT PG7 FSMC_INT3 -
GM| - | -|-|-193 PGS I/0|FT PGS - -
G10| - | - | -] - |94 Vss 9 S |- Vss 9 - -
F10| - [ - | -] - |95 Vb 9 S| - Vpp_ 9 - -
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STM32F103xC, STM32F103xD, STM32F103xE

Pinouts and pin descriptions

Table 6. FSMC pin definition (continued)

3

FSMC
Pins NOR/PSRAM/ | Boatao
CF CF/IDE SRAM NOR/PSRAM Mux | NAND 16 bit
PD9 D14 D14 D14 DA14 D14 Yes
PD10 D15 D15 D15 DA15 D15 Yes
PD11 - - A16 A16 CLE Yes
PD12 - - A17 A17 ALE Yes
PD13 - - A18 A18 - Yes
PD14 DO DO DO DAO DO Yes
PD15 D1 D1 D1 DA1 D1 Yes
PG2 - - A12 - - -
PG3 - - A13 - - -
PG4 - - A14 - - -
PG5 - - A15 - - -
PG6 - - - - INT2 -
PG7 - - - - INT3 -
PDO D2 D2 D2 DA2 D2 Yes
PD1 D3 D3 D3 DA3 D3 Yes
PD3 - - CLK CLK - Yes
PD4 NOE NOE NOE NOE NOE Yes
PD5 NWE NWE NWE NWE NWE Yes
PD6 NWAIT NWAIT NWAIT NWAIT NWAIT Yes
PD7 - - NE1 NE1 NCE2 Yes
PG9 - - NE2 NE2 NCE3 -
PG10 NCE4_1 | NCE4_1 NE3 NE3 - -
PG11 NCE4_2 | NCE4_2 - - - -
PG12 - - NE4 NE4 - -
PG13 - - A24 A24 - -
PG14 - - A25 A25 - -
PB7 - - NADV NADV - Yes
PEO - - NBLO NBLO - Yes
PE1 - - NBL1 NBL1 - Yes
Ports F and G are not available in devices delivered in 100-pin packages.
DoclD14611 Rev 12 39/144




Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Table 9. Thermal characteristics

Symbol Ratings Value Unit
Tstc Storage temperature range —65 to +150 °C
T, Maximum junction temperature 150 °C
5.3 Operating conditions
5.3.1 General operating conditions
Table 10. General operating conditions
Symbol Parameter Conditions Min Max Unit
fucLk Internal AHB clock frequency - 0 72
frcLkA Internal APB1 clock frequency - 0 36 MHz
froLk2 Internal APB2 clock frequency - 0 72
Vpp Standard operating voltage - 2 3.6 \Y
Analog operating voltage
2 3.6
) (ADC not used) Must be the same potential
Vbba , as V@ v
Analog operating voltage DD 54 3.6
(ADC used) ’ '
VBaT Backup operating voltage - 1.8 3.6 \Y,
LQFP144 - 666
LQFP100 - 434
Power dissipation at Ty = LQFP6&4 - 444
Po 85 °C for suffix 6 or Ty = mwW
105 °C for Sufﬂx 7(3) LFBGA1 00 - 500
LFBGA144 - 500
WLCSP64 - 400
Ambient temperature for 6 Maximum power dissipation | —40 85 oc
T suffix version Low-power dissipation(®) —-40 105
A
Ambient temperature for 7 Maximum power dissipation | —40 105 oc
suffix version Low-power dissipation(®) —40 125
6 suffix version —40 105
TJ Junction temperature range °C
7 suffix version —40 125

1. When the ADC is used, refer to Table 59: ADC characteristics.

2. ltis recommended to power Vpp and Vppp from the same source. A maximum difference of 300 mV
between Vpp and Vppp can be tolerated during power-up and operation.

3. [If Ty is lower, higher Py values are allowed as long as T does not exceed T jmax (see Table 6.7: Thermal
characteristics on page 133).

4. Inlow-power dissipation state, Ty can be extended to this range as long as T does not exceed T jmax (see
Table 6.7: Thermal characteristics on page 133).
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STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

5.3.2

5.3.3

3

Operating conditions at power-up / power-down

The parameters given in Table 11 are derived from tests performed under the ambient
temperature condition summarized in Table 10.

Table 11. Operating conditions at power-up / power-down

Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 o
tvpp : - us/V
Vpp fall time rate 20 o0
Embedded reset and power control block characteristics
The parameters given in Table 12 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 10.
Table 12. Embedded reset and power control block characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
PLS[2:0]=000 (rising edge) 21 1218 |2.26
PLS[2:0]=000 (falling edge) 2 (208 |2.16
PLS[2:0]=001 (rising edge) | 2.19 [2.28 |[2.37
PLS[2:0]=001 (falling edge) | 2.09 |2.18 |2.27
PLS[2:0]=010 (rising edge) | 2.28 |2.38 |2.48
PLS[2:0]=010 (falling edge) | 2.18 [2.28 [2.38
PLS[2:0]=011 (rising edge) 2.38 |2.48 |2.58
Vous Programmable voltage PLS[2:0]=011 (falling edge) | 2.28 |2.38 [2.48 y
detector level selection | p| 5[2:0]=100 (rising edge) | 2.47 |2.58 |2.69
PLS[2:0]=100 (falling edge) | 2.37 [2.48 |[2.59
PLS[2:0]=101 (rising edge) | 2.57 |2.68 |2.79
PLS[2:0]=101 (falling edge) | 2.47 [2.58 |2.69
PLS[2:0]=110 (rising edge) 266 |2.78 |2.9
PLS[2:0]=110 (falling edge) | 2.56 |2.68 |2.8
PLS[2:0]=111 (rising edge) 276 |2.88 |3
PLS[2:0]=111 (falling edge) | 2.66 |2.78 |2.9
Vpyphyst? | PVD hysteresis - - 100 |- mV
Voompos | POWer on/power down Falling edge 1.8 [1.88 |1.96 y
reset threshold Rising edge 1.84 [1.92 |2.0
Vpprhyst?) | PDR hysteresis - - |40 |- mV
TrstrEMPO"?) | Reset temporization | - 1 |25 |45 ms
1. The product behavior is guaranteed by design down to the minimum Vpog/ppr Value.
2. Guaranteed by design.
DoclD14611 Rev 12 45/144




STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

3

Table 14. Maximum current consumption in Run mode, code with data processing

running from Flash

Max(")
Symbol Parameter Conditions fucLk Unit
Tpo=85°C | To=105°C
72 MHz 69 70
48 MHz 50 50.5
External clock®, all |36 MHz 39 39.5
peripherals enabled |24 MHz 27 28
16 MHz 20 20.5
| Supply currentin 8 MHz 1 1.5 A
°P Run mode 72 MHz 37 37.5
48 MHz 28 28.5
External clock®, all |36 MHz 22 225
peripherals disabled | 24 MHz 16.5 17
16 MHz 125 13
8 MHz 8 8

1. Guaranteed by characterization results.

2. External clock is 8 MHz and PLL is on when fyc « > 8 MHz.

"Table 15. Maximum current consumption in Run mode, code with data processing

running from RAM

Max(!)
Symbol | Parameter Conditions fucoLk Unit
To=85°C | Tp=105°C
72 MHz 66 67
48 MHz 43.5 45.5
External clock®, all |36 MHz 33 35
peripherals enabled |24 MHz 23 24.5
16 MHz 16 18
Supply current 8 MHz 9 10.5
IDD . mA
in Run mode 72 MHz 33 33.5
48 MHz 23 23.5
External clock®, all |36 MHz 18 18.5
peripherals disabled |24 MHz 13 135
16 MHz 10 10.5
8 MHz 6 6.5
1. Guaranteed by characterization results at Vpp max, fyc g max.
2. External clock is 8 MHz and PLL is on when fyc k > 8 MHz.
DoclD14611 Rev 12 471144




Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Figure 14. Typical current consumption in Run mode versus frequency (at 3.6 V) -
code with data processing running from RAM, peripherals enabled
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Figure 15. Typical current consumption in Run mode versus frequency (at 3.6 V)-
code with data processing running from RAM, peripherals disabled
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Table 19. Typical current consumption in Sleep mode, code running from Flash or

RAM
Typ()
Symbol | Parameter Conditions fueoLk All peripherals | All peripherals Unit
enabled® disabled
72 MHz 29.5 6.4
48 MHz 20 4.6
36 MHz 15.1 3.6
24 MHz 10.4 26
16 MHz 7.2 2
External clock(®) 8 MHz 3.9 1.3
4 MHz 2.6 1.2
2 MHz 1.85 1.15
1 MHz 1.5 1.1
500 kHz 1.3 1.05
o Sﬁﬁslnyt . 125 kHz 1.2 1.05 "
Sleep mode 64 MHz 25.6 5.1
48 MHz 19.4 4
36 MHz 14.5 3
24 MHz 9.8 2
(HSI), AHB prescaler | 8 MHz 3.3 0.7
;‘rzzfj;z;iduce the ) MHz 2 0.6
2 MHz 1.25 0.55
1 MHz 0.9 0.5
500 kHz 0.7 0.45
125 kHz 0.6 0.45

1. Typical values are measures at Ty = 25 °C, Vpp = 3.3 V.

2. Add an additional power consumption of 0.8 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. External clock is 8 MHz and PLL is on when fyc k > 8 MHz.

3
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STM32F103xC, STM32F103xD, STM32F103xE Electrical characteristics

Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 24. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 24. LSE oscillator characteristics (f_sg = 32.768 kHz)(1(2)

Symbol Parameter Conditions Min | Typ | Max | Unit
Rg Feedback resistor - - 5 - MQ
Recommended load capacitance
c@ versus equivalent serial Rgs =30 kQ - - 15 pF
resistance of the crystal (Rg)
I LSE driving current Vpp=3.3V,V|y=Vss - - 1.4 MA
Im Oscillator transconductance - 5 - - AV
Tpo=50°C - 1.5 -
Tp=25°C - 25 -
Tp=10°C - 4 -
tSU(LSE)(s) Startup time st:\a/t?iﬁzlzd T::Az -:)O ?C _ 160 i s
Tpo=-20°C - 17 -
Tp=-30°C - 32 -
Tp=-40°C - 60 -

Guaranteed by characterization results.

2. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator design guide for
ST microcontrollers”.

3. tsy(sk) is the startup time measured from the moment it is enabled (by software) until a stabilized 32.768 kHz oscillation is
reached. This value is measured for a standard crystal and it can vary significantly with the crystal manufacturer, PCB
layout and humidity.

Note: For C, 4 and C, », it is recommended to use high-quality ceramic capacitors in the 5 pF to
15 pF range selected to match the requirements of the crystal or resonator (see Figure 23).
Cr1and C; 5 are usually the same size. The crystal manufacturer typically specifies a load
capacitance which is the series combination of C; 4 and Cj ».
Load capacitance C, has the following formula: C = C 1 x C\ 2/ (C4 + Cp) + Cgyryy, where
Cst,ay is the pin capacitance and board or trace PCB-related capacitance. Typically, it is
between 2 pF and 7 pF.

Caution:  To avoid exceeding the maximum value of C, 4 and C, 5 (15 pF) it is strongly recommended
to use a resonator with a load capacitance C| <7 pF. Never use a resonator with a load
capacitance of 12.5 pF.

Example: if you choose a resonator with a load capacitance of C| = 6 pF, and Cgjray = 2 pF,
then CL1 = CLZ = 8 pF.

3
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Low-speed internal (LSI) RC oscillator

Table 26. LSI oscillator characteristics (1)

Symbol Parameter Min Typ Max Unit

fLg® Frequency 30 40 60 kHz
tsuws)® | LS! oscillator startup time - - 85 us
IDD(LS|)(3) LSI oscillator power consumption - 0.65 1.2 MA

1.

Vpp =3V, T =-40 to 105 °C unless otherwise specified.

2. Guaranteed by characterization results.

3. Guaranteed by design.

Wakeup time from low-power mode

The wakeup times given in Table 27 is measured on a wakeup phase with a 8-MHz HSI RC
oscillator. The clock source used to wake up the device depends from the current operating
mode:

Stop or Standby mode: the clock source is the RC oscillator
Sleep mode: the clock source is the clock that was set before entering Sleep mode.

All timings are derived from tests performed under ambient temperature and Vpp supply
voltage conditions summarized in Table 10.

Table 27. Low-power mode wakeup timings

Symbol Parameter Typ Unit
twusLeep' ! | Wakeup from Sleep mode 1.8 Ms
Wakeup from Stop mode (regulator in run mode) 3.6
twusTop" ; s
Wakeup from Stop mode (regulator in low-power mode) 5.4
twusToey' " | Wakeup from Standby mode 50 us

1.

The wakeup times are measured from the wakeup event to the point in which the user application code
reads the first instruction.

DoclD14611 Rev 12
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Table 35. Synchronous multiplexed NOR/PSRAM read timings("(?)

Symbol Parameter Min Max Unit
twcLk) FSMC_CLK period 27.7 - ns
td(CLKL-NExL) FSMC_CLK low to FSMC_NEXx low (x = 0...2) - 1.5 ns
td(CLKL-NEXH) FSMC_CLK low to FSMC_NEXx high (x = 0...2) 2 - ns
tacke-napbve) | FSMC_CLK low to FSMC_NADV low - 4 ns
tacLke-NapvH) | FSMC_CLK low to FSMC_NADYV high 5 - ns
tacLKL-AV) FSMC_CLK low to FSMC_Ax valid (x = 16...25) - 0 ns
ta(cLKL-AIV) FSMC_CLK low to FSMC_Ax invalid (x = 16...25) 2 - ns
td(CLKL-NOEL) FSMC_CLK low to FSMC_NOE low - 1 ns
td(CLKL-NOEH) FSMC_CLK low to FSMC_NOE high 1.5 - ns
td(cLKL-ADV) FSMC_CLK low to FSMC_AD[15:0] valid - 12 ns
ty(cLKL-ADIV) FSMC_CLK low to FSMC_AD[15:0] invalid 0 - ns
tau(ADV-CLKH) ESI;I/IC_A/DUS:O] valid data before FSMC_CLK 6 ) ns
th(CLKH-ADV) FSMC_A/D[15:0] valid data after FSMC_CLK high 0 - ns
tsunwAITv-cLKH) | FSMC_NWAIT valid before FSMC_CLK high 8 - ns
th(cLkH-NwAITv) | FSMC_NWAIT valid after FSMC_CLK high 2 - ns
1. C_=15pF.

2. Guaranteed by characterization results.
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Figure 29. Synchronous multiplexed PSRAM write timings
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Figure 31. Synchronous non-multiplexed PSRAM write timings

FSMC_ADI[15:0]

FSMC_NWAIT
(WAITCFG = 1b

FSMC_NWAIT

_n
(%]
Eg
o 2
|
z Q
g 2
< Zz
>
lw)
<
’5 .
-y
(@)
—
=
* T
4
[EONPEDES N AN D (R S D —
Q
<
z

(WAITCFG = 0b, WAITPOL + Ob)

o
ol
o
o
=8
@4 -
3
Q
<
I
o

BUSTURN

4

< AD[15:0] !

(CLKH-NOEL) td((IILKL-NOE
FSMC_NOE :
L ta(oLKL-ADIV) | thcLkH-ADY) |
td(CLKL-ADV) > : 'su(ADV-CLKH) 4a- 'Su[ADV-CLKH)*>>th cL
: ) ]x- D2 I

tSu(NWAITV-CLKH)

P e

V)

V-
—\
A

tSu(NWAITV-CLKH) T*

A
\4

, WAITPQL + 0b) |

i V—\ E
. / ' E :1 |
tsu(NWAIT -CIE.KH) . th(¢

ai14893h

Table 38. Synchronous non-multiplexed PSRAM write timings“)(z)

Symbol Parameter Min Max | Unit
twicLk) FSMC_CLK period 27.7 - ns
ta(CLKL-NEXL) FSMC_CLK low to FSMC_NEXx low (x = 0...2) - 2 ns
td(CLKL-NEXH) FSMC_CLK low to FSMC_NEXx high (x = 0...2) 2 - ns
ta(CcLKL-NADVL) FSMC_CLK low to FSMC_NADV low - 4 ns
td(CLKL-NADVH) FSMC_CLK low to FSMC_NADYV high 5 - ns
tycLkL-AV) FSMC_CLK low to FSMC_Ax valid (x = 16...25) - 0 ns
tacLkL-AIv) FSMC_CLK low to FSMC_Ax invalid (x = 16...25) 2 - ns
ta(cLKL-NWEL) FSMC_CLK low to FSMC_NWE low - 1 ns
td(CLKL-NWEH) FSMC_CLK low to FSMC_NWE high 1 - ns
ty(CLKL-Data) FSMC_D[15:0] valid data after FSMC_CLK low - 6 ns
td(CLKL-NBLH) FSMC_CLK low to FSMC_NBL high 1 - ns
tsuNwAITV-cLkH) | FSMC_NWAIT valid before FSMC_CLK high - ns
thicLkr-NwaITyy | FSMC_NWAIT valid after FSMC_CLK high 2 - ns
1. C_=15pF.

2. Guaranteed by characterization results.
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I2S - SPI characteristics

Unless otherwise specified, the parameters given in Table 53 for SPI or in Table 54 for 1°S
are derived from tests performed under ambient temperature, fpc| kx frequency and Vpp
supply voltage conditions summarized in Table 10.

Refer to Section 5.3.14: /O port characteristics for more details on the input/output alternate
function characteristics (NSS, SCK, MOSI, MISO for SPI and WS, CK, SD for I°S).

Table 53. SPI characteristics

Symbol Parameter Conditions Min Max | Unit
Master mode - 18
fsck SPI clock frequency MHz
1ysck) Slave mode - 18
tsci) | SPI clockrise and fall Capacitive load: C = 30 pF - 8 ns
tf(SCK) time
DuCy(SCK) jli'ysc'?‘él‘z'”p”t clock Slave mode 30 70 %
tsu(NSS)“) NSS setup time Slave mode 4tpoLk -
th(NSS)(1) NSS hold time Slave mode 2tPCLK -
M -
W(SCKH) 1 | SCK high and low time | Master mode, fpei =36 MHz, 155 | g
tW(SCKL) presc = 4
teuvn ) ) Master mode 5 -
su( )(1) Data input setup time
tsus) Slave mode 5 -
thom) (1) Master mode 5 -
Data input hold time ns
th(3|)(1) Slave mode 4 -
ta(so)“)(z) Data output access time | Slave mode, fpc k = 20 MHz 0 3tpcLk
tyisso) ) | Data output disable time | Slave mode 2 10
ty(so) O Data output valid time Slave mode (after enable edge) - 25
tV(MO)“) Data output valid time Master mode (after enable edge) - 5
thso) ! Slave mode (after enable edge) 15 -
(50) Data output hold time
th(Mo)(” Master mode (after enable edge) | 2 -

1. Guaranteed by characterization results.

2. Min time is for the minimum time to drive the output and the max time is for the maximum time to validate

the data.

3. Min time is for the minimum time to invalidate the output and the max time is for the maximum time to put
the data in Hi-Z
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5.3.18 CAN (controller area network) interface
Refer to Section 5.3.14: /O port characteristics for more details on the input/output alternate
function characteristics (CAN_TX and CAN_RX).
5.3.19 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 59 are preliminary values derived
from tests performed under ambient temperature, fpc| k2 frequency and Vpppa supply
voltage conditions summarized in Table 10.
Note: It is recommended to perform a calibration after each power-up.
Table 59. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply - 24 - 3.6 \%
Vgrer+ | Positive reference voltage - 24 - Vppa V
Vgee- | Negative reference voltage - 0 V
- ;:rrent on the Vrgg input . - 160" | 220 pA
faDc ADC clock frequency - 0.6 - 14 MHz
f5(@) Sampling rate - 0.05 - 1 MHz
fapc = 14 MHz - - 823 kHz
fTR|G(2) External trigger frequency ADC
- - - 17 1fapc
' 3) ) 0 (VssaOr VRer. |
Van | Conversion voltage range tied to ground) VREF+ v
@) . . See Equation 1 and ) )
RaIN External input impedance Table 60 for details 50 KQ
Rapc® | Sampling switch resistance - - - 1 KQ
2) |Internal sample and hold ) ) )
Capc capacitor 8 pF
f =14 MHz 5.9 us
tcal® | Calibration time ADC
- 83 1/fapc
(@) Injection trigger conversion fapc = 14 MHz - - 0.214 s
lat latency . - - 34 | 1ffapc
. (2 |Regular trigger conversion fapc = 14 MHz - - 0.143 Hs
latr latency - - - 24| 1ffape
fapc = 14 MHz 0.107 - 17.1 us
ts(z) Sampling time ADC
- 1.5 - 239.5 | 1/fapc
tSTAB(z) Power-up time - 0 0 1 us
fADC =14 MHz 1 - 18 us
¢ (2) | Total conversion time -
successive approximation) ADC
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Table 65. LFBGA144 — 144-ball low profile fine pitch ball grid array, 10 x 10 mm,
0.8 mm pitch, package mechanical data (continued)

millimeters inches("
Symbol
Min Typ Max Typ Min Max

b 0.350 0.400 0.450 0.0138 0.0157 0.0177

D 9.900 10.000 10.100 0.3898 0.3937 0.3976
D1 - 8.800 - - 0.3465

E 9.900 10.000 10.100 0.3898 0.3937 0.3976
E1 - 8.800 - - 0.3465 -

e - 0.800 - - 0.0315

F - 0.600 - - 0.0236
ddd - - 0.100 - - 0.0039
eee - - 0.150 - - 0.0059
fff - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
2. STATSChipPAC package dimensions.

Figure 63. LFBGA144 — 144-ball low profile fine pitch ball grid array, 10 x 10 mm,
0.8 mm pitch, package recommended footprint
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Table 66. LFBGA144 recommended PCB design rules (0.8 mm pitch BGA)

Dimension Recommended values

Pitch 0.8 mm
Dpad 0.400 mm
UBM 0.350 mm

3
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