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Pinouts and pin descriptions

Table 6. FSMC pin definition (continued)

3

FSMC
e cF | cripe | NORIPSRAM/ |\ o /PSRAM Mux | NAND 16 bit LarP100%
SRAM
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.
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5.1.6 Power supply scheme
Figure 10. Power supply scheme
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Caution:  In Figure 10, the 4.7 uF capacitor must be connected to Vpps.
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5.2

3

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 7: Voltage characteristics,
Table 8: Current characteristics, and Table 9: Thermal characteristics may cause permanent
damage to the device. These are stress ratings only and functional operation of the device
at these conditions is not implied. Exposure to maximum rating conditions for extended
periods may affect device reliability.

Table 7. Voltage characteristics

Symbol Ratings Min Max Unit
Vpo-Vss E:éey;;)rg?in supply voltage (including Vppa 03 4.0
V|N(2) Input voltage on five volt tolerant pin Vgs—0.3 Vpp +4.0 v
Input voltage on any other pin Vgg—0.3 4.0
|[AVppyl Variations between different Vpp power pins - 50
[Vssx — Vss| | Variations between all the different ground pins - 50 mv

see Section 5.3.12:
Absolute maximum ratings
(electrical sensitivity)

Electrostatic discharge voltage (human body

VESD(HBM) | model)

1. All main power (Vpp, Vppa) and ground (Vgg, Vssa) pins must always be connected to the external power
supply, in the permitted range.

2. Vy maximum must always be respected. Refer to Table 8: Current characteristics for the maximum
allowed injected current values.

Table 8. Current characteristics

Symbol Ratings Max. Unit
oD Total current into Vpp/Vppa power lines (source)() 150
lyss Total current out of Vgg ground lines (sink)(") 150
Output current sunk by any I/O and control pin 25
o Output current source by any 1/Os and control pin -25 mA
Injected current on five volt tolerant pins(3) -5/+0
||NJ(PIN)(2) Iniected ¢ ther pin® +5
jected current on any other pin +
ZhnyPIN) Total injected current (sum of all /O and control pins)(®) +25

1. All main power (Vpp, Vppa) and ground (Vgg, Vssa) pins must always be connected to the external power
supply, in the permitted range.

Negative injection disturbs the analog performance of the device. See note 3 below Table 65 on page 110.

Positive injection is not possible on these 1/Os. A negative injection is induced by V\y<Vss. linypiny Must
never be exceeded. Refer to Table 7: Voltage characteristics for the maximum allowed input vo(ltage
values.

4. Apositive injection is induced by V|y>Vpp while a negative injection is induced by Vy<Vss. Iy pin) must

never be exceeded. Refer to Table 7: Voltage characteristics for the maximum allowed input voltage
values.

5. When several inputs are submitted to a current injection, the maximum X,y ) is the absolute sum of the

positive and negative injected currents (instantaneous values).
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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
Ve (1) (ADC not used) Must be the same potential Vv
DDA 2
Analog operating voltage as Vpp 24 3.6
(ADC used) ’ '
VBaT Backup operating voltage - 1.8 3.6 \Y,
LQFP144 - 666
Power dissipation at Ta = LQFP100 - 434
Po 85 °C for suffix 6 or Ty = mwW
105 °C for suffix 73) LQFP64 - 444
LFBGA144 - 500
Ambient temperature for 6 Maximum power dissipation | —40 85 o
suffix version Low-power dissipation(¥) —40 105
TA
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 62: ADC characteristics.

2. ltis recommended to power Vpp and Vppa from the same source. A maximum difference of 300 mV
between Vpp and Vppa 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 6.5: Thermal
characteristics on page 129).

4. Inlow-power dissipation state, T, can be extended to this range as long as T does not exceed T jmax (see
Table 6.5: Thermal characteristics on page 129).

3
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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 ¥
tvpp : - us/V
Vpp fall time rate 20 ¥
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 |216 | V
PLS[2:0]=001 (rising edge) | 2.19 [2.28 [2.37 | V
PLS[2:0]=001 (falling edge) | 2.09 |2.18 |2.27 | V
PLS[2:0]=010 (rising edge) | 2.28 |2.38 |2.48 | V
PLS[2:0]=010 (falling edge) | 2.18 [2.28 [2.38 | V
PLS[2:0]=011 (rising edge) 2.38 |2.48 |2.58 \%
y Programmable voltage | PLS[2:01=011 (falling edge) | 2.28 |2.38 |248 | V
VD | detector level selection |p| §[2:0]=100 (rising edge) | 2.47 |2.58 |2.69 | V
PLS[2:0]=100 (falling edge) | 2.37 |2.48 |259 | V
PLS[2:0]=101 (rising edge) | 2.57 |2.68 |2.79 | V
PLS[2:0]=101 (falling edge) | 2.47 [2.58 [2.69 | V
PLS[2:0]=110 (rising edge) 266 |2.78 |2.9 \%
PLS[2:0]=110 (falling edge) | 2.56 |2.68 |2.8 Y,
PLS[2:0]=111 (rising edge) 2.76 |2.88 |3 v
PLS[2:0]=111 (falling edge) | 2.66 |2.78 |2.9 v
Vpyphyst? | PVD hysteresis - - 100 |- mV
Voompos | POWer on/power down Falling edge 181 (188 |1.96 | V
reset threshold Rising edge 1.84 [1.92 |2.0 v
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, not tested in production.
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Table 17. Typical and maximum current consumptions in Stop and Standby modes

Typ(1) Max

Symbol Parameter Conditions Unit
y Vpo/Vea |Vop/Vea |Voo/Vea| Ta= | Ta=
1=20V|(y=24V|;=3.3V|85°C |105°C

Regulator in run mode, low-speed
and high-speed internal RC
oscillators and high-speed oscillator| 44.8 45.3 46.4 810 | 1680

_ |OFF (no independent watchdog),
Supply currentin fox=8 MHz
Stop mode

Regulator in low-power mode, low-
speed and high-speed internal RC

oscillators and high-speed oscillator
OFF (no independent watchdog)

37.4 37.8 38.7 790 | 1660 pA

Low-speed internal RC oscillator
and independent watchdog OFF, 1.8 2.0 25 52 | 8@
low-speed oscillator and RTC OFF

Supply currentin
Standby mode

Ipp vBa [Backup domain

Low-speed oscillator and RTC ON | 1.05 1.1 14 2@ | 2.3
T supply current

1. Typical values are measured at Ty =25 °C.

2. Guaranteed by characterization results, not tested in production..

Figure 14. Typical current consumption on Vg with RTC on vs. temperature at
different Vgar

values
25
2
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g " 2v
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2 %33V
8 36V
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0
_45 25 85 105
Temperature (°C) al7357
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 16 MHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 23. 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 23. HSE 4-16 MHz oscillator characteristics(1(?

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc in | Oscillator frequency - 4 8 16 | MHz
Rr Feedback resistor - - 200 - kQ

Recommended load capacitance
C versus equivalent serial Rs=30Q - 30 - pF
resistance of the crystal (RS)(3)

. .. VDD= 3.3 V, V|N = VSS _ _
in HSE driving current with 30 pF load 1 mA

Im Oscillator transconductance Startup 25 - - mA/N

tSU(HSE)(4) Startup time Vpp is stabilized - 2 - ms

1. Resonator characteristics given by the crystal/ceramic resonator manufacturer.
Guaranteed by characterization results, not tested in production.

The relatively low value of the RF resistor offers a good protection against issues resulting from use in a
humid environment, due to the induced leakage and the bias condition change. However, it is
recommended to take this point into account if the MCU is used in tough humidity conditions.

4. tsyyse) is the startup time measured from the moment it is enabled (by software) to a stabilized 8 MHz
oscillation is reached. This value is measured for a standard crystal resonator and it can vary significantly
with the crystal manufacturer

For C_ 4 and C|», it is recommended to use high-quality external ceramic capacitors in the
5 pF to 25 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 20). C| 4 and C, , are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C_1 and C| . Refer to the application note AN2867 “Oscillator design guide for ST
microcontrollers” available from the ST website www.st.com.

3
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5.3.10

Note:

Note:

3

FSMC characteristics

Asynchronous waveforms and timings

Figure 22 through Figure 25 represent asynchronous waveforms and Table 31 through
Table 35 provide the corresponding timings. The results shown in these tables are obtained
with the following FSMC configuration:

e AddressSetupTime =0
e  AddressHoldTime = 1
e DataSetupTime = 1

On all tables, the tyc, k is the HCLK clock period.

Figure 22. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms

tw(NE) >
FSMC_NE _\ /
tv(NOE_NE)
tw(NOE) »a>+th(NE_NOE)
FSMC_NOE - l /
FSMC_NWE _/ \
> tya_NE) tha NOEy T
FSMC_A[25:0] Y Address
> t(BL_NE) th(eL_NOE) T¢— ]
FSMC_NBL[1:0] _T }_
> th(Data_NE)
le——tsy(Data_NOE)— th(Data_NOE)
le——tsy(pata NE) ——»
FSMC_D[15:0] Data X

>t tynabv_NE)

le— tw(NADV)
FSMC_NADV(1) \

MS18586V2

1. Mode 2/B, C and D only. In Mode 1, FSMC_NADYV is not used.
FSMC_BusTurnAroundDuration = 0.
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Table 31. Asynchronous non-multiplexed SRAM/PSRAM/NOR read timings“)

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time S5tolk + 0.5 | Styok+2 |ns
tynoe NEy | FSMC_NEx low to FSMC_NOE low 0.5 15 ns
tw(NOE) FSMC_NOE low time StyoLk — 1 Styoik +1 | ns
thne_NoE) | FSMC_NOE high to FSMC_NE high hold time 0 - ns
tya_NE) FSMC_NEXx low to FSMC_A valid - 3 ns
th(A_NOE) Address hold time after FSMC_NOE high 0 - ns
tyBL_NE) FSMC_NEXx low to FSMC_BL valid - 0 ns
theL NoE) | FSMC_BL hold time after FSMC_NOE high 0.5 - ns
tsupata_Ng) | Data to FSMC_NEx high setup time 2tpoik - 1 - ns
tsu(Data_NOE) Data to FSMC_NOEX high setup time 2tpck - 1 - ns
thpata_NoOE) | Data hold time after FSMC_NOE high 0 - ns
thpata_ NE) | Data hold time after FSMC_NEx high 0 - ns
tynabv NE) | FSMC_NEX low to FSMC_NADV low - 0 ns
tw(NADV) FSMC_NADYV low time - tiok +2 | ns
1. C_=15pF.

Figure 23. Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms

tw(NE) >
FSMC_NEX - - - -\ /
FSMC_NOE /
le— ty(NWE_NE tw(NWE)—>te »Hth(NE_NWE)
FSMC_NWE /
»e ty(A NE) th(A_NWE) ]
FSMC_A[25:0] Address
> tv(BL_NE) th(BL_NWE) T¢—>
FSMC_NBL[1:0] NBL X
l«—tv(Data_NEY—] th(Data_ NWE)
FSMC_D[15:0] Data

FSMC_NADV(1

ai14990

1. Mode 2/B, C and D only. In Mode 1, FSMC_NADV is not used.

3
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3

Figure 36. NAND controller waveforms for read access

FSMC_NCEX Low
ALE (FSMC_A17) X
CLE (FSMC_A16)

FSMC_NWE _I

td(ALE-NOE) - th(NOE-ALE)
FSMC_NOE (NRE) _/

tsu(D-NOE)T ~ th(NOE-D)

FSMC_D[15:0] ( ( ) )_

ai14901b

Figure 37. NAND controller waveforms for write access

FSMC_NCEXx \ /

ALE (FSMC_A17)
CLE (FSMC_A16)
-td(ALE-NWE) h(NWE-ALE)

FSMC_NWE /

FSMC_NOE (NRE) /

<4+—h(NWE-Dy—>]
FSMC_D[15:0] —

A

ty(NWE-D)

ai14902c
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Figure 44. 1/0 AC characteristics definition

1
EXTERNAL L) e T T — > t10)out
OUTPUT I I
ON CL - T ™

Maximum frequency is achieved if (t, + t) < (2/3)T and if the duty cycle is (45-55%)
when loaded by CL specified in the table “ I/O AC characteristics”.

ai14131d

5.3.15 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rp (see Table 49).

Unless otherwise specified, the parameters given in Table 52 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 10.
Table 52. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
V“_(NRST)“) NRST Input low level voltage - -0.5 - 0.8 v
VinrsT) " | NRST Input high level voltage - 2 - | Vpp*0.5
NRST Schmitt trigger voltage
Vhys(NRST) hysteresis - - 200 - mvV
Rpy Weak pull-up equivalent resistor(?) ViN=Vss 30 40 50 kQ
VF(NRST)“) NRST Input filtered pulse - - - 100 ns
VNF(NRST)(1) NRST Input not filtered pulse - 300 - - ns

1. Guaranteed by design, not tested in production.

2. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution
to the series resistance must be minimum (~10% order).

3
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Figure 47. SPI timing diagram - slave mode and CPHA =0

NSS input _\ . /
l&——tc(SCK)
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tf(SCK)
MISO -
OUTP UT —( MSB O UT BIT6 OUT LSB OUT

tsu(Sl)

MOSI
INPUT

MSB IN BI:I':l‘ IN X LSB IN X

e th(SI)—»
ai14134c

Figure 48. SPI timing diagram - slave mode and CPHA = 11

NSS input \

)

tSU(NSSye—>] e to(sCK——> th(nss) ]
< [[cPHA=1 P \ / \ _/—\_
2| cPoL=0 ! 1\ ' ... —/ \ I
|t wisday | i s I
i t _>;_.<_ t i .tr(SCK,LE_L_t ' : .
ta(s0) < v(SO) ! h(SO)«—»-:tf(SCK), dis(SO )y te—»i :
MISO : - . ; :
OUTPUT 4{)( MSH OUT X BIT6 OUT : LSB OUT )—
tSu(SI)—E<—>ii<— th(SI)_ﬂ
MOSI : -
INPUT X MSB IN X BITT IN X LSB IN X

ai14135

1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.

3
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Table 58. SD / MMC characteristics

Symbol Parameter Conditions Min Max Unit
CMD, D inputs (referenced to CK)
tisu Input setup time C_ < 30 pF 2 -
tin Input hold time C < 30pF 0 - "
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov Output valid time C_ < 30 pF - 6
ton Output hold time C_< 30pF 0 - e
CMD, D outputs (referenced to CK) in SD default mode(")
tovp Output valid default time C_ < 30 pF - 7
toHD Output hold default time C < 30pF 0.5 - "
1. Refer to SDIO_CLKCR, the SDI clock control register to control the CK output.
USB characteristics
The USB interface is USB-IF certified (Full Speed).
Table 59. USB startup time
Symbol Parameter Max Unit
tSTARTUP(1) USB transceiver startup time 1 VIS

1. Guaranteed by design, not tested in production.
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Guaranteed by design, not tested in production.

VRer+ €an be internally connected to Vppa and Vgeg. can be internally connected to Vgga, depending on the package.
Refer to Section 3: Pinouts and pin descriptions for further details.

4. For external triggers, a delay of 1/fpc| ko must be added to the latency specified in Table 62.
Equation 1: Ry max formula

R Ts R
< —_
A fapc X Capc X In(2"*?) ADC

The formula above (Equation 1) is used to determine the maximum external impedance
allowed for an error below 1/4 of LSB. Here N = 12 (from 12-bit resolution).

Table 63. Ry max for fopc = 14 MHz(")

Ts (cycles) ts (us) Ry max (k)
1.5 0.11 0.4
7.5 0.54 5.9
13.5 0.96 1.4
28.5 2.04 25.2
415 2.96 37.2
55.5 3.96 50
71.5 511 NA
239.5 171 NA

1. Guaranteed by design, not tested in production.

Table 64. ADC accuracy - limited test conditions(1(2)

Symbol Parameter Test conditions Typ Max(®) Unit

ET Total unadjusted error fpcLk2 = 56 MHz, 1.3 2
fADC =14 MHZ, RA|N <10 kQ,

EO Offset error 11 1.5
VDDA =3Vto36V
EG Gain error To=25°C 0.5 +1.5 LSB
ED Differential linearity error Measurements made after 0.7 +1
ADC calibration
EL Integral linearity error Vrer+ = VDDA 0.8 1.5

1. ADC DC accuracy values are measured after internal calibration.

2. ADC Accuracy vs. Negative Injection Current: Injecting negative current on any analog input pins should
be avoided as this significantly reduces the accuracy of the conversion being performed on another analog
input. It is recommended to add a Schottky diode (pin to ground) to analog pins which may potentially
inject negative current.

Any positive injection current within the limits specified for liyypiny @and Zlingeiny in Section 5.3.74 does not
affect the ADC accuracy.

3. Guaranteed by characterization results, not tested in production.

3
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Figure 56. Typical connection diagram using the ADC

VoD STM32F
vV Sample and hold ADC
0 ETSV converter
1 .
RA|N( ) AINX RADC(1) 19-bit
] ri
L converter
(1) = s =
0.6V
parasitic 71 o Capc(1)
L= ——

ai17534

Refer to Table 62 for the values of Ryn, Rapc @and Capc-

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 7 pF). A high C5pasitic value will downgrade conversion accuracy. To remedy

this, fopc should be reduced.

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 57 or Figure 58,

depending on whether Vrgg. is connected to Vppa or not. The 10 nF capacitors should be

ceramic (good quality). They should be placed them as close as possible to the chip.

Figure 57. Power supply and reference decoupling (Vgrgg+ not connected to Vppa)

STM32F

V REF+

1

1 uF // 10 nF

‘ 1pF /110 nF

I

:I (See note 1)

VDDA

A Vssa/V REF-
L

I

(See note 1)

ai17535

1. VRer+ and Vyeg_ inputs are available only on 100-pin packages.
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Figure 58. Power supply and reference decoupling (Vrgg+ connected to Vppa)

STM32F

VREF+VDDA
(See note 1)

I 1

1 uF /10 nF

VREF-/VsSA

® [lj (See note 1)

ai17536

1. VRger+ and VRgg_ inputs are available only on 100-pin packages.
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5.3.20 DAC electrical specifications
Table 66. DAC characteristics
Symbol Parameter Min | Typ Max Unit Comments
Vppa Analog supply voltage 24 - 3.6 \Y
VREF+ Reference supply voltage 24 - 3.6 V  |VRer+ must always be below Vppa
Vssa Ground 0 - 0 \Y;
Resistive load vs. Vgga with
buffer ON S i i k2
Rioan!”
Resistive load vs. Vppp With 15 ) ) KO
buffer ON
When the buffer is OFF, the Minimum
RA(1 Impedance output with buffer| ) 15 KO resistive load between DAC_OUT
0 OFF and Vgg to have a 1% accuracy is
1.5 MQ
Maximum capacitive load at
CLoap'"  |Capacitive load - - 50 pF |[DAC_OUT pin (when the buffer is
ON).
It gives the maximum output
aﬁ%—)OUT Iv_vci)t;wabrulf)f:rca(l\?u-r voltage 0.2 - - v |excursion of the DAC.
It corresponds to 12-bit input code
(OxOEO) to (0xF1C) at Vggr+ = 3.6 V
DAC_OUT [Higher DAC_OUT voltage and (0x155) and (OxEAB) at Vgrgp+ =
max(") with buffer ON i T | VoA 02 | VoL
DAC_OUT |[Lower DAC_OUT voltage
in(") ith buffer OFF B "V |t ai i
min Wi It gives the maximum output
DAC_(")OU |Higher DAC_OUT voltage ] Vrgre— |, [oXeursion ofthe DAC.
Tmax(")  |with buffer OFF 10 mV
DAC DC current With no load, worst code (OxOE4) at
Ippvrep+  [consumption in quiescent - 380 MA |Vref+ = 3.6 Vin terms of DC
mode (Standby mode) consumption on the inputs
) 380 uA Vr\]hth no load, middle code (0x800) on
DAC DC current the inputs
Ibpa consu(r;)ption in quiescent With no load, worst code (0xF1C) at
mode - 480 WA |Vgers = 3.6 Vin terms of DC
consumption on the inputs
Given for the DAC in 10-bit
Differential non linearity B 0.5 LSB configuration
DNL®) Difference between two
consecutive code-1LSB) Given for the DAC in 12-bit
- 13 LSB . .
configuration

3
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Table 68. 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
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.

Device marking for LFBGA144 package

The following figure gives an example of topside marking orientation versus ball A1 identifier
location.

Figure 61. LFBGA144 marking example (package top view)

'S71®

A sTM32F103
\XZFHE

|E| Date code
Ball

Afidentifier /

"\

Product identification(1)

O

MSv37298V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.
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Package information

Table 71. LQFP64 — 10 x 10 mm 64 pin low-profile quad flat package mechanical data (continued)

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

E3 - 7.500 - - 0.2953 -

e - 0.500 - - 0.0197 -

0 0° 3.5° 7° 0° 3.5° 7°

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.

3

Figure 69. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat recommended footprint
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1. Dimensions are in millimeters.
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