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Description STM32F103xC, STM32F103xD, STM32F103xE
Figure 1. STM32F103xC, STM32F103xD and STM32F103xE performance line block
diagram
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1.

temperature up to 105 °C or 125 °C, respectively.

2. AF = alternate function on 1/O port pin.9
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Tp =-40 °C to +85 °C (suffix 6, see Table 75) or —40 °C to +105 °C (suffix 7, see Table 75), junction
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STM32F103xC, STM32F103xD, STM32F103xE Description

2.3.17

3

periodic interrupt. It is clocked by a 32.768 kHz external crystal, resonator or oscillator, the
internal low-power RC oscillator or the high-speed external clock divided by 128. The
internal low-speed RC has a typical frequency of 40 kHz. The RTC can be calibrated using
an external 512 Hz output to compensate for any natural quartz deviation. The RTC features
a 32-bit programmable counter for long term measurement using the Compare register to
generate an alarm. A 20-bit prescaler is used for the time base clock and is by default
configured to generate a time base of 1 second from a clock at 32.768 kHz.

Timers and watchdogs

The high-density STM32F103xC/D/E performance line devices include up to two advanced-
control timers, up to four general-purpose timers, two basic timers, two watchdog timers and
a SysTick timer.

Table 4 compares the features of the advanced-control, general-purpose and basic timers.

Table 4. High-density timer feature comparison

. Counter | Counter | Prescaler | DMArequest | Capture/compare | Complementary
Timer . .
resolution type factor generation channels outputs
TIM1 Up, Any integer
TIM8, 16-bit down, between 1 Yes 4 Yes
up/down | and 65536
Emg Up, Any integer
’ 16-bit down, between 1 Yes 4 No
TiM4, /down | and 65536
TIM5 up
Any integer
-ll—_llll\\/l/g‘ 16-bit Up between 1 Yes 0 No
and 65536
DoclD14611 Rev 12 19/144




STM32F103xC, STM32F103xD, STM32F103xE

Pinouts and pin descriptions

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

Pins Alternate functions®
<

g g % § g g Pin name :‘é § funhg;::‘nm
OO0 | o|lx|lo|la | o] (after reset) Default Remap
BB 21399 =
.| .|
A3|A3| - | - |1]1 PE2 /IO|FT|  PE2 TRACECK/ FSMC_A23 -
A2|B3|-|-|2]2 PE3 I/O|FT|  PE3 TRACEDO/FSMC_A19 -
B2(C3|-|-|3]3 PE4 /O|FT|  PE4 TRACED1/FSMC_A20 -
B3|D3|-|-|4]|4 PE5 I/O|FT|  PE5 TRACED2/FSMC_A21 -
B4|E3|-|-|5]5 PE6 /O|FT|  PE6 TRACED3/FSMC_A22 -
C2|B2(C6| 1|66 Vpar S| - VBar - -
A1|A2|C8| 2|7 |7 PC%%’?Q)P ER-lo| - | Pc13® TAMPER-RTC -
B1|A1|B8| 3|88 osgg;j_N@ | - | Pc14® 0SC32_IN -
ci|B1|B7| 4|99 OSCZSS-UT(S) | - | pc1s® 0SC32_OUT ;
C3| - |-|-1]-110 PFO /O |FT PFO FSMC_AO0 -
ca| - | -|-1]- |1 PF1 /O|FT|  PF1 FSMC_A1 -
D4| - | - |- |- |12 PF2 /O |FT PF2 FSMC_A2 -
E2| - | -|-|- |13 PF3 /O|FT|  PF3 FSMC_A3 -
E3| - |-|-]|-|14 PF4 /O|FT|  PF4 FSMC_A4 -
E4| - |- |- |- |15 PF5 I/O|FT|  PF5 FSMC_A5 -
D2|C2| - |- [10]16 Vss 5 S| - Vss 5 - -
D3|D2| - | - | 11|17 Vpp 5 S|-| Vobs - -
F3| - |-|-1]-/18 PF6 /0| - PF6  |ADC3_IN4/FSMC_NIORD -
F2| - | -|-1]-1]19 PF7 o\ - PF7 ADC3_IN5/FSMC_NREG -
G3| - |-|-1]-120 PF8 o\ - PF8  |ADC3_IN6/FSMC_NIOWR -
G2| - | -|-]- |2 PF9 /o] - PF9 ADC3_IN7/FSMC_CD -
Gl| - | -|-]-]22 PF10 o\ - PF10 ADC3_IN8/FSMC_INTR -
D1|C1|D8| 5 [12|23| OSC_IN | -] OSCIN - -
E1|D1|D7| 6 |13|24| OSC_OUT |O| - | OSC_OUT - -
F1|E1|C7|7 |[14]25 NRST /o] - NRST - -
H1|F1|E8| 8 [15|26 PCO o] - PCO ADC123_IN10 -
H2 | F2 |F8| 9 |16 |27 PC1 o\ - PC1 ADC123_IN11 -
"_l DoclD14611 Rev 12 31/144




Pinouts and pin descriptions STM32F103xC, STM32F103xD, STM32F103xE

Table 6. FSMC pin definition

FSMC
Pins NOR/PSRAM/ . éc?:: 38‘2)
CF CF/IDE SRAM NOR/PSRAM Mux | NAND 16 bit
PE2 - - A23 A23 - Yes
PE3 - - A19 A19 - Yes
PE4 - - A20 A20 - Yes
PE5 - - A21 A21 - Yes
PE6 - - A22 A22 - Yes
PFO A0 A0 AO - - -
PF1 A1 A1 A1 - - -
PF2 A2 A2 A2 - - -
PF3 A3 - A3 - - -
PF4 A4 - A4 - - -
PF5 A5 - A5 - - -
PF6 NIORD NIORD - - - -
PF7 NREG NREG - - - -
PF8 NIOWR NIOWR - - - -
PF9 CD CcD - - - -
PF10 INTR INTR - - - -
PF11 NIOS16 | NIOS16 - - - -
PF12 A6 - A6 - - -
PF13 A7 - A7 - - -
PF14 A8 - A8 - - -
PF15 A9 - A9 - - -
PGO A10 - A10 - - -
PG1 - - A11 - - -
PE7 D4 D4 D4 DA4 D4 Yes
PES8 D5 D5 D5 DA5 D5 Yes
PE9 D6 D6 D6 DA6 D6 Yes
PE10 D7 D7 D7 DA7 D7 Yes
PEN D8 D8 D8 DAS8 D8 Yes
PE12 D9 D9 D9 DA9 D9 Yes
PE13 D10 D10 D10 DA10 D10 Yes
PE14 D11 D11 D11 DA D11 Yes
PE15 D12 D12 D12 DA12 D12 Yes
PD8 D13 D13 D13 DA13 D13 Yes
38/144 DoclD14611 Rev 12 "_l




STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

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
R External main supply voltage (including Vppa B
Voo-Vss | ang Vo) 0.3 4.0
e Input voltage on five volt tolerant pin Vgs—0.3 Vpp +4.0 v
IN
Input voltage on any other pin Vgg-0.3 4.0
|[AVppyl Variations between different Vpp power pins - 50
Variations between all the different ground mV
[Vssx —Vssl pins® 9 - 50
Electrostatic discharge voltage (human body see Section 5'.3'12'- .
VESD(HBM) model) Absolute maximum ratings -
(electrical sensitivity)

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. V,y maximum must always be respected. Refer to Table 8: Current characteristics for the maximum
allowed injected current values.

Include Vggg. pin.

Table 8. Current characteristics

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

All main power (Vpp, Vppa) and ground (Vgs, 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 62 on page 109.

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

A positive injection is induced by V|\>Vpp while a negative injection is induced by V|\y<Vgs. liypiny must
never be exceeded. Refer to Table 7: Voltage characteristics for the maximum allowed input voltage
values.

When several inputs are submitted to a current injection, the maximum Zljyypiny is the absolute sum of the
positive and negative injected currents (instantaneous values).

DoclD14611 Rev 12
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STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

3

On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in Table 20. The MCU is placed
under the following conditions:

e all peripherals are disabled unless otherwise mentioned
e the given value is calculated by measuring the current consumption
— with all peripherals clocked off

— with only one peripheral clocked on
e ambient operating temperature and Vpp supply voltage conditions summarized in

Table 7

all I/0 pins are in input mode with a static value at Vpp or Vgg (no load)

Table 20. Peripheral current consumption

Peripheral Current. Unit
consumption
DMA1 20,42
DMA2 19,03
FSMC 52,36
AHB (up to 72 MHz) pA/MHz
CRC 2,36
SDIO 33,33
BusMatrix(") 9,72

DoclD14611 Rev 12
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE
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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.

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 22). 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.

Figure 22. Typical application with an 8 MHz crystal
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STM32F

ai17530

1. Rgxr value depends on the crystal characteristics.
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STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

3

Table 31. Asynchronous non-multiplexed SRAM/PSRAM/NOR read timings“)

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time S5theik =15 |Sthok +2 ns
tynoe_nE) | FSMC_NEX low to FSMC_NOE low 0.5 1.5 ns
tw(NOE) FSMC_NOE low time Stk — 1.5 | Styok + 1.5 |ns
thne_NoE) | FSMC_NOE high to FSMC_NE high hold time -1.5 - ns
ty(a_NE) FSMC_NEXx low to FSMC_A valid - 0 ns
th(A_NOE) Address hold time after FSMC_NOE high 0.1 - ns
tvBL_NE) FSMC_NEXx low to FSMC_BL valid - 0 ns
theL_NoE) | FSMC_BL hold time after FSMC_NOE high 0 - ns
tsu(Data_NE) Data to FSMC_NEXx high setup time 2thyok + 25 - ns
tsu(Data_NOE) Data to FSMC_NOEX high setup time 2tyok + 25 - ns
thpata_NoOE) | Data hold time after FSMC_NOE high 0 - ns
thpata_ Ng) | Data hold time after FSMC_NEXx high 0 - ns
tynabv NE) | FSMC_NEX low to FSMC_NADV low - 5 ns
tw(NADVY) FSMC_NADV low time - thok + 1.5 |ns
1. C_=15pF.

Figure 25. Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms
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ai14990
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Mode 2/B, C and D only. In Mode 1, FSMC_NADYV is not used.
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Table 33. Asynchronous multiplexed PSRAM/NOR read timings(V? (continued)

Symbol Parameter Min Max Unit
thpata_ney | Data hold time after FSMC_NEX high 0 - ns
thpata_NOE) | Data hold time after FSMC_NOE high 0 - ns
1. C_=15pF.

2. Guaranteed by characterization results.

Figure 27. Asynchronous multiplexed PSRAM/NOR write waveforms

N tw(NE) >
FSMC_NEX - - - - /_
FSMC_NOE _/
«— ty(NWE_N tw(NWE )}—>te »th(NE_NWE)
FSMC_NWE 1 /_
> ty(A_NE) th(A_NWE)
FSMC_A[25:16] I Address
>« W(BL_NE) th(BL_NWE) -
FSMC_NBL[1:0] NBL
»—<tv(A_NE) ol- tv(Data_NADV) 4—} th(Data_NWE)
FSMC_ADI[15:0] Address X Data
»He ty(NADV_NE th(AD_NADV)
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ai14891B
Table 34. Asynchronous multiplexed PSRAM/NOR write timings(1(2)

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time Styoik — 1 | Staolk 2 | ns
tynwe_ne)y | FSMC_NEx low to FSMC_NWE low 2theok 2thyok + 1 ns
tw(NWE) FSMC_NWE low time 2thok — 1 2okt 2 ns
thne_Nwey | FSMC_NWE high to FSMC_NE high hold time tholk — 1 - ns
tya NE) FSMC_NEXx low to FSMC_A valid - 7 ns
tynapv NE) | FSMC_NEX low to FSMC_NADV low 3 5 ns
tW(NADV) FSMC_NADV low time thok — 1 thok +1 ns

3
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Electrical characteristics

Synchronous waveforms and timings

Figure 28 through Figure 31 represent synchronous waveforms and Table 36 through
Table 38 provide the corresponding timings. The results shown in these tables are obtained
with the following FSMC configuration:

e  BurstAccessMode = FSMC_BurstAccessMode Enabile;

e MemoryType = FSMC_MemoryType CRAM,;

e  WriteBurst = FSMC_WriteBurst_Enable;

e CLKDivision = 1; (0 is not supported, see the STM32F10xxx reference manual)
e DatalLatency = 1 for NOR Flash; DataLatency = 0 for PSRAM

Figure 28. Synchronous multiplexed NOR/PSRAM read timings

STM32F103xC, STM32F103xD, STM32F103xE
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Electrical characteristics

STM32F103xC, STM32F103xD, STM32F103xE

Figure 48. IC bus AC waveforms and measurement circuit
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Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
Rs: Series protection resistors.

Rp: Pull-up resistors.

VDD_I2C : 12C bus supply

Table 52. SCL frequency (fpc k1= 36 MHz.,Vpp oc = 3.3 V)1

12C_CCR value
fscu (khz) Rp = 4.7 kQ
400 0x801E
300 0x8028
200 0x803C
100 0x00B4
50 0x0168
20 0x0384

98/144

Rp = External pull-up resistance, fgo, = I°C speed.

For speeds around 200 kHz, the tolerance on the achieved speed is of £5%. For other speed ranges, the
tolerance on the achieved speed 1¥2%. These variations depend on the accuracy of the external
components used to design the application.

3
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STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

Figure 51. SPI timing diagram - master mode(")
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ai14136¢
1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
Kyy DoclD14611 Rev 12 101/144
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Electrical characteristics

3

Table 55. 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 <30 pF 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_ <30 pF 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 56. USB startup time
Symbol Parameter Max Unit
tSTARTUP(1) USB transceiver startup time 1 VIS
1. Guaranteed by design.
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Electrical characteristics

Table 62. ADC accuracy(!) (2()

Symbol Parameter Test conditions Typ Max(4) Unit
ET Total unadjusted error +2 5
fPCLK2 =56 MHZ,
EO |Offset error fapc = 14 MHz, Ry < 10 kQ 1.5 2.5
EG Gain error Vppa=24Vto36V 1.5 *3 LSB
ED |Differential linearity error Measurements made after +1 +2
ADC calibration
EL Integral linearity error 1.5 +3

ADC DC accuracy values are measured after internal calibration.

Better performance could be achieved in restricted Vpp, frequency, Vger and temperature ranges.

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 I piny and Zliyyeiny in Section 5.3.14 does not
affect the ADC accuracy.

3

4. Guaranteed by characterization results.
Figure 57. ADC accuracy characteristics
VREF+ , . VDDA
[1LSB =——— (or ——— depending on package)]
IDEAL™ 4096 4096
A , EG ,
4095 —F - - - - - - - - - - - - - - - - - - - - - - - - - - -
1
4094 — !
4093 :
/ 1
= !
1
7 o 1
6 _ 1
5 1 1
4 — 1
3 — !
2 - !
1 - I
| // ] I ] I ] I | I >
0 / / 4093 4094 4095 4096
Vs VD
ai14395¢
1. Example of an actual transfer curve.
2. Ideal transfer curve.
3. End point correlation line.
4. ET= Total Unadjusted Error: maximum deviation between the actual and the ideal transfer curves.

EO = Offset Error: deviation between the first actual transition and the first ideal one.
EG = Gain Error: deviation between the last ideal transition and the last actual one.
ED = Differential Linearity Error: maximum deviation between actual steps and the ideal one.

EL = Integral Linearity Error: maximum deviation between any actual transition and the end point
correlation line.
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STM32F103xC, STM32F103xD, STM32F103xE

Package information

Table 67. LFBGA100 - 10 x 10 mm low profile fine pitch ball grid array package

mechanical data

millimeters inches(V
Symbol
Min Typ Max Min Typ 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.

Figure 66. LFBGA100 — 100-ball low profile fine pitch ball grid array, 10 x 10 mm,

0.8 mm pitch, package recommended footprintoutline

0000000000

HO_FP_V1

Table 68. LFBGA100 recommended PCB design rules (0.8 mm pitch BGA)

Dimension Recommended values
Pitch 0.8
Dpad 0.500 mm
Dsm 0.570 mm typ. (depends on the soldermask reg-

istration tolerance)

Stencil opening

0.500 mm

Stencil thickness

Between 0.100 mm and 0.125 mm

Pad trace width

0.120 mm

3
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Package information

3

Device marking for LQFP100 package

The following figure gives an example of topside marking orientation versus pin 1 identifier

location.

Figure 75. LQFP100 marking example (package top view)

Product identification'"

Pin 1 identifier

Optional gate

. 4— mark

—s| STM32F103

| —— Revision code

~{ V8T6

LT

. Date code

) Iy wwie

—@

MSv36562V1

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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Device marking for LQFP64 package

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Figure 78. LQFP64 marking example (package top view)

| Reuvision code
Product identification’” A «— |
\
| STM32F103
9 ReTe
| Date code
Pin 1 identifier Y |WW ]

@ O

MSv36564V1

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.

3
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STM32F103xC, STM32F103xD, STM32F103xE Package information

Using the values obtained in Table 74 T . is calculated as follows:
— For LQFP100, 46 °C/W
Tymax = 115 °C + (46 °C/W x 134 mW) =115°C +6.2°C =121.2°C

This is within the range of the suffix 7 version parts (-40 < T; < 125 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see
Table 75: Ordering information scheme).

Figure 79. LQFP100 Pp max vs. Ty

700
600 -
500 -
; 400 - —e— Suffix 6
\E/ —m— Suffix 7
a 300 -
(a1
200
100
0 \
65 75 85 95 105 115 125 135
Ta (°C)
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Table 76.Document revision history

Date

Revision

Changes

30-Mar-2009

I/O information clarified on page 1. Figure 4: STM32F103xC and
STM32F103xE performance line BGA100 ballout corrected.

I/O information clarified on page 1.

In Table 5: High-density STM32F103xx pin definitions:

— 1/O level of pins PF11, PF12, PF13, PF14, PF15, GO, G1 and G15
updated

— PB4, PB13, PB14, PB15, PB3/TRACESWO moved from Default
column to Remap column

PG14 pin description modified in Table 6: FSMC pin definition.

Figure 9: Memory map on page 54 modified.

Note modified in Table 18: Maximum current consumption in Run

mode, code with data processing running from Flash and Table 20:

Maximum current consumption in Sleep mode, code running from Flash

or RAM.

Figure 17, Figure 18 and Figure 19 show typical curves (titles
changed).

Table 25: High-speed external user clock characteristics and Table 26:
Low-speed external user clock characteristics modified. ACCpg) max
values modified in Table 29: HSI oscillator characteristics.

FSMC configuration modified for Asynchronous waveforms and
timings. Notes modified below Figure 24: Asynchronous non-
multiplexed SRAM/PSRAM/NOR read waveforms and Figure 25:
Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms.
twnADV) Values modified in Table 35: Asynchronous non-multiplexed
SRAM/PSRAM/NOR read timings and Table 39: Asynchronous
multiplexed PSRAM/NOR write timings. t,pata_nwe) modified in
Table 36: Asynchronous non-multiplexed SRAM/PSRAM/NOR write
timings

In Table 41: Synchronous multiplexed PSRAM write timings and
Table 43: Synchronous non-multiplexed PSRAM write timings:

— ty(Data-cLk) renamed as tycLkL-Data)
— t4(CcLKL-Data) Min value removed and max value added

= thcLkL-bv) / th(cLkL-ADv) removed

Figure 28: Synchronous multiplexed NOR/PSRAM read timings,
Figure 29: Synchronous multiplexed PSRAM write timings and
Figure 31: Synchronous non-multiplexed PSRAM write timings
modified.

Figure 52: 12S slave timing diagram (Philips protocol)(1) and Figure 53:
12S master timing diagram (Philips protocol)(1) modified.

WLCSP64 package added (see Figure 8: STM32F103xC and
STM32F103xE performance line WLCSP64 ballout, ball side, Table 8:
High-density STM32F103xx pin definitions, Figure 65: WLCSP, 64-ball
4.466 x 4.395 mm, 0.500 mm pitch, wafer-level chip-scale package
outline and Table 76: WLCSP, 64-ball 4.466 x 4.395 mm, 0.500 mm
pitch, wafer-level chip-scale package mechanical data).

Small text changes.
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Table 76.Document revision history

Date

Revision

Changes

31-08-2015

11

Replaced USBDP and USBDM by USB_DP and USB_DM in the whole

document.

Updated:

— Introduction

— Reference standard in Table 43: ESD absolute maximum ratings.

— Updated Ippp description in Table 63: DAC characteristics.

— Section : 12C interface characteristics

— Figure 62: LFBGA144 — 144-ball low profile fine pitch ball grid array,
10 x 10 mm, 0.8 mm pitch, package outline

— Updated sentence before Figure 78: LQFP64 marking example
(package top view).

— Figure 65: LFBGA100 - 10 x 10 mm low profile fine pitch ball grid
array package outline and sentence before Figure 75: LQFP100
marking example (package top view)

— Figure 68: WLCSP, 64-ball 4.466 x 4.395 mm, 0.500 mm pitch,
wafer-level chip-scale package outline

— Figure 48: 12C bus AC waveforms and measurement circuit on
page 98

— Section 6.1: LFBGA 144 package information and Section 6.2:
LFBGA100 package information.

— Table 20: Peripheral current consumption

Added:

— Figure 63: LFBGA144 — 144-ball low profile fine pitch ball grid array,
10 x 10 mm, 0.8 mm pitch, package recommended footprint

— Figure 64: LFBGA144 marking example (package top view)

— Figure 66: LFBGA100 — 100-ball low profile fine pitch ball grid array,
10 x 10 mm, 0.8 mm pitch, package recommended footprintoutline

— Figure 69: WLCSP64 - 64-ball, 4.4757 x 4.4049 mm, 0.5 mm pitch
wafer level chip scale package recommended footprint

— Table 66: LFBGA144 recommended PCB design rules (0.8 mm pitch
BGA)

— Table 68: LFBGA100 recommended PCB design rules (0.8 mm pitch
BGA)

— Table 70: WLCSP64 recommended PCB design rules (0.5 mm pitch).

26-Nov-2015

12

Updated:
— Table 59: ADC characteristics

— Table 65: LFBGA144 — 144-ball low profile fine pitch ball grid array,
10 x 10 mm, 0.8 mm pitch, package mechanical data

— Table 66: LFBGA144 recommended PCB design rules (0.8 mm pitch
BGA)

Added:
— Note 3 on Table 7: Voltage characteristics
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