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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.
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STM32F103xC, STM32F103xD, STM32F103xE

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

Pinouts and pin descriptions

Pins Alternate functions(®)

)
¥ |o |« ol < |9 Main
E E 13| S| | Pinname 2| 8| function®
olo |8 y Q| & 2| o/ (after reset) Default Remap
212/4/9/¢|¢ =
L1y = B g
A5 D4 | - | - |97 [141 PEO /O |FT PEO TIM4_ETR /FSMC_NBLO -
Ad|C4| - | - |98|142 PE1 /O |FT PE1 FSMC_NBL1 -
E5 | E5 |A7 | 63|99 {143 VSS_3 S| - VSS_3 - -
F5 | F5 | A8 | 64 (100|144 VDD_3 S| - VDD_3 - -

1. I =input, O = output, S = supply.

2. FT =5V tolerant.

3. Function availability depends on the chosen device.

4. If several peripherals share the same 1/O pin, to avoid conflict between these alternate functions only one peripheral should
be enabled at a time through the peripheral clock enable bit (in the corresponding RCC peripheral clock enable register).

5. 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 and these 10s must not be used as a current source (e.g. to drive an LED).

6. Main function after the first backup domain power-up. Later on, it depends on the contents of the Backup registers even
after reset (because these registers are not reset by the main reset). For details on how to manage these 10s, refer to the
Battery backup domain and BKP register description sections in the STM32F 10xxx reference manual, available from the
STMicroelectronics website: www.st.com.

7. Inthe WCLSP64 package, the PC3 I/O pin is not bonded and it must be configured by software to output mode (Push-pull)
and writing 0 to the data register in order to avoid an extra consumption during low-power modes.

Unlike in the LQFP64 package, there is no PC3 in the WLCSP package. The Vggg. functionality is provided instead.

This alternate function can be remapped by software to some other port pins (if available on the used package). For more
details, refer to the Alternate function I1/0O and debug configuration section in the STM32F10xxx reference manual,
available from the STMicroelectronics website: www.st.com.

10. For the WCLSP64/LQFP64 package, the pins number 5 and 6 are configured as OSC_IN/OSC_OUT after reset, however

1.

3

the functionality of PDO and PD1 can be remapped by software on these pins. For the LQFP100/BGA100 and
LQFP144/BGA144 packages, PDO and PD1 are available by default, so there is no need for remapping. For more details,
refer to Alternate function 1/0 and debug configuration section in the STM32F10xxx reference manual.

For devices delivered in LQFP64 packages, the FSMC function is not available.
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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

Typical current consumption

The MCU is placed under the following conditions:
e Alll/O pins are in input mode with a static value at Vpp or Vgg (no load).
e All peripherals are disabled except if it is explicitly mentioned.

e The Flash access time is adjusted to fc| k frequency (0 wait state from 0 to 24 MHz, 1
wait state from 24 to 48 MHZ and 2 wait states above).

¢  Ambient temperature and Vpp supply voltage conditions summarized in Table 10.
e  Prefetch is ON (Reminder: this bit must be set before clock setting and bus prescaling)

When the peripherals are enabled fPCLK1 = fHCLK/4' fPCLKZ = fHCLK/Z, fADCCLK = fPCLK2/4

Table 18. Typical current consumption in Run mode, code with data processing
running from Flash

Typ"
Symbol | Parameter Conditions fuck | Al peripherals | All peripherals Unit
enabled® disabled
72 MHz 51 30.5
48 MHz 34.6 20.7
36 MHz 26.6 16.2
24 MHz 18.5 11.4
16 MHz 12.8 8.2
External clock® 8 MHz 7.2 5 mA
4 MHz 4.2 3.1
2 MHz 2.7 2.1
1 MHz 2 1.7
500 kHz 1.6 1.4
Supply 125 kHz 1.3 1.2
Ibp current in
Run mode 64 MHz 45 27
48 MHz 34 201
36 MHz 26 15.6
Running on high | 24 MHz 17.9 10.8
speed internal RC 16 MHz 12.2 7.6
é?f!é’alAeTEsed to 8 MHz 6.6 4.4 mA
reduce the 4 MHz 3.6 25
frequency 2 MHz 2.1 15
1 MHz 1.4 11
500 kHz 1 0.8
125 kHz 0.7 0.6

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

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).

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

DoclD14611 Rev 12
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STM32F103xC, STM32F103xD, STM32F103xE Electrical characteristics

Table 30. Flash memory endurance and data retention

Value
Symbol Parameter Conditions Unit
Min(1)
Tp = —40 to +85 °C (6 suffix versions)
N Endurance 10 kcycles
END ! Tx = —40 to +105 °C (7 suffix versions) 4
1 keycle® at T, = 85 °C 30
tReT Data retention 1 keycle® at Tpa=105°C 10 Years
10 keycles®® at Tp = 55 °C 20

1. Guaranteed by characterization results.

2. Cycling performed over the whole temperature range.

3
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Figure 29. Synchronous multiplexed PSRAM write timings
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STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

3

Table 36. Synchronous multiplexed PSRAM write timings(1(2)

Symbol Parameter Min Max | Unit
twicLk) FSMC_CLK period 27.7 - ns
ta(CLKL-NEXL) FSMC_CLK low to FSMC_Nex low (x = 0...2) - 2 ns
td(CLKL-NExH) FSMC_CLK low to FSMC_NEXx high (x = 0...2) 2 - ns
ty(CLKL-NADVL) FSMC_CLK low to FSMC_NADV low - 4 ns
td(CLKL-NADVH) FSMC_CLK low to FSMC_NADV high 5 - ns
tycLkL-AV) FSMC_CLK low to FSMC_Ax valid (x = 16...25) - 0 ns
tacLKL-AIY) 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-ADV) FSMC_CLK low to FSMC_AD[15:0] valid - 12 ns
ty(cLKL-ADIV) FSMC_CLK low to FSMC_AD[15:0] invalid 3 - ns
tacLKL-Data) FSMC_A/D[15:0] valid 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 7 - ns
thcLkH-NwaITy) | FSMC_NWAIT valid after FSMC_CLK high 2 - ns
1. C_=15pF.

2. Guaranteed by characterization results.
DoclD14611 Rev 12 75/144




Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE
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PC Card/CompactFlash controller waveforms and timings

Figure 32 through Figure 37 represent synchronous waveforms and Table 39 provides the
corresponding timings. The results shown in this table are obtained with the following FSMC
configuration:

e COM.FSMC_SetupTime = 0x04;

e COM.FSMC_WaitSetupTime = 0x07;
e COM.FSMC_HoldSetupTime = 0x04;
e COM.FSMC_HiZSetupTime = 0x00;
e ATT.FSMC_SetupTime = 0x04;

e ATT.FSMC_WaitSetupTime = 0x07;
e ATT.FSMC_HoldSetupTime = 0x04;
e ATT.FSMC_HiZSetupTime = 0x00;

e |O.FSMC_SetupTime = 0x04;

e |O.FSMC_WaitSetupTime = 0x07;

e |O.FSMC_HoldSetupTime = 0x04;

e |O.FSMC_HiZSetupTime = 0x00;

e TCLRSetupTime = 0;

e TARSetupTime = 0;

Figure 32. PC Card/CompactFlash controller waveforms for common memory read
access
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1. FSMC_NCE4_2 remains high (inactive during 8-bit access.

3
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STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

Table 39. Switching characteristics for PC Card/CF read and write cycles(”(z) (continued)

Symbol Parameter Min Max Unit
tw(NIOWR) FSMC_NIOWR low width 8thok + 3 - ns
ty(NIOWR-D) FSMC_NIOWR low to FSMC_D[15:0] valid - S5thoLk +1 ns
th(NIOWR-D) FSMC_NIOWR high to FSMC_D[15:0] invalid MMthcLk - ns
tynce4_1-NIowR) | FSMC_NCE4_1 low to FSMC_NIOWR valid - S5thcLk*3ns | ns
th(NCEx-NIOWR) | FSMC_NCEX high to FSMC_NIOWR inv.alid . 5t _5 i ns
th(NCE4_1-NIOWR) | FSMC_NCE4_1 high to FSMC_NIOWR invalid HCLK
tyniorD-NCEx) | FSMC_NCEX low to FSMC_NIORD valid FSMC_NCE4_1 i 5t +25 | ns
t4NIORD-NCE4_1) | low to FSMC_NIORD valid HCLK
th(NcEx-NIORD) | FSMC_NCEX high to FSMC_NIORD inv.alid . 5t _5 i ns
th(NcE4_1-NIORD) | FSMC_NCE4_1 high to FSMC_NIORD invalid HCLK
tsu(D-NIORD) FSMC_D[15:0] valid before FSMC_NIORD high 4.5 - ns
t4(NIORD-D) FSMC_D[15:0] valid after FSMC_NIORD high 9 - ns
tw(NIORD) FSMC_NIORD low width 8thok + 2 - ns
1. C_=15pF.

2. Guaranteed by characterization results.
"_l DoclD14611 Rev 12 83/144
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Figure 41. NAND controller waveforms for common memory write access
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Table 40. Switching characteristics for NAND Flash read and write cycles()

Symbol Parameter Min Max Unit
tao-nwe)® | FSMC_D[15:0] valid before FSMC_NWE high | 5tycix + 12 - ns
twnoE) ) FSMC_NWE low width Mycik1s | Mucikets | ns

FSMC_DI[15:0] valid data before
tsup-nog)® | FSMC_NOE 25 ns
high
thnoe-D)® | FSMC_DI[15:0] valid data after FSMC_NOE high 7 - -
twwwe)'? | FSMC_NWE low width MycLk-1 Myciks1 | Ns
tynwep)® | FSMC_NWE low to FSMC_DI[15:0] valid - 0 ns
thwe-p)2 | FSMC_NWE high to FSMC_DI[15:0] invalid 2ty + 4 - ns
tyae-nwe)") | FSMC_ALE valid before FSMC_NWE low - Btyck + 1.5 | ns
thnwe-ALE)> | FSMC_NWE high to FSMC_ALE invalid tyoLk + 4.5 - ns
tyaLe-noE) ) | FSMC_ALE valid before FSMC_NOE low - Styokt 2 | ns
thnoE-ALE)") | FSMC_NWE high to FSMC_ALE invalid StpoLkt 4.5 - ns
1. C_=15pF.

2. Guaranteed by characterization results.

3. Guaranteed by design.
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Electrical characteristics STM32F103xC, STM32F103xD, STM32F103xE

Figure 45. 5 V tolerant I/O input characteristics - TTL port
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Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to +8 mA, and sink or
source up to £ 20 mA (with a relaxed V| VoH) except PC13, PC14 and PC15 which can
sink or source up to £3 mA. When using the GPIOs PC13 to PC15 in output mode, the
speed should not exceed 2 MHz with a maximum load of 30 pF.

In the user application, the number of 1/0 pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 5.2:

e The sum of the currents sourced by all the I/Os on Vpp plus the maximum Run
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
lVDD (See Table 8)

e  The sum of the currents sunk by all the 1/Os on Vgg plus the maximum Run
consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
lyss (see Table 8).

Output voltage levels

Unless otherwise specified, the parameters given in Table 47 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in
Table 10. All I/Os are CMOS and TTL compliant.

Table 47. Output voltage characteristics

Symbol Parameter Conditions Min Max | Unit
Ve (1) Output low level voltage for an I/O pin 3) ) 04
oL when 8 pins are sunk at same time TTL port :
Output high level voltage for an I/O pi oS e ms Y
@) utput high level voltage for an pin |27V <Vpn<36V B )
Vo™ | when 8 pins are sourced at same time - Vop-0-4
(1) |Output low level voltage for an I/O pin )
Vou when 8 pins are sunk at same time CMOS port®) 04
I|O =+ 8mA \
2) | Output high level voltage for an /O pin |27V <V ,<3.6V
VoH h . : DD - 2.4 -
when 8 pins are sourced at same time

3
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 46 and

Table 48, respectively.

Unless otherwise specified, the parameters given in Table 48 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 10.
Table 48. I/0 AC characteristics(!)
M?DEX[1(110)] Symbol Parameter Conditions Min| Max | Unit
bit value
fmax(lO)out Maximum frequency(z) C_=50pF,Vpp=2Vto3.6V - 2 MHz
Output high to low (3)
10 f10)out | jevel fall time -1
C =50pF,Vpp=2Vto3.6V ns
¢ Output low to high 125(3)
r(I0)out ||evel rise time i
fmax(lO)out Maximum frequency(z) C_=50pF,Vpp=2Vto3.6V - 10 |MHz
Output high to low (3)
01 f10)out | jevel fall time T
C_ =50pF, Vpp=2Vto3.6V ns
¢ Output low to high 25(3)
r(I0)out | jevel rise time i
C_L=30pF, Vpp=2.7Vto3.6V| - 50 |MHz
Fmax(i0)out| Maximum frequency!®)|C = 50 pF, Vpp =2.7Vt0 3.6 V| - | 30 |MHz
CL=50pF,Vpp=2Vt027V | - | 20 |MHz
C_L=30pF,Vpp=2.7Vto36V| - | 50
11 { Output high tolow "5 ey 2 7vio36Vv| - | 89
fl0)out | |evel fall time L » b~ '
CL=50pF,Vpp=2Vto27V | - | 120
ns
CL=30pF,Vpp=27Vto36V| - | 50
Output low to high _ _ (3)
t10)ut | 1avel rise fims CL=50pF,Vpp=27Vto36V| - | 8
CL=50pF, Vpp=2Vto27V | - | 12®
Pulse width of external
- texTipw |Signals detected by |- 0] - ns
the EXTI controller

1. The I/O speed is configured using the MODEX[1:0] bits. Refer to the STM32F 10xxx reference manual for a
description of GPIO Port configuration register.

The maximum frequency is defined in Figure 46.

Guaranteed by design.
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STM32F103xD, STM32F103xE Electrical characteristics

Figure 52. I2S slave timing diagram (Philips protocol)“)

CK Input

<+ to(ck)—>!

! le»tty(SD_ST)  |es-th(SD_ST)
SDtransmit X LSB transmit(z)X MSB transmit Bitn transmit Y LSB transmit

tsu(SD_SRY) ' Lth(SD_SR)
SDreceive X LSB receive(2) MSB receive Bitn reic:ai:/? ) x LSB receive

ai14881b

tw(CKH)—N—>N—’|" tw(CKL): rfe-th(ws)
WS input ] ! | I | L
tsu(ws) E

1.
2.

Measurement points are done at CMOS levels: 0.3 x Vpp and 0.7 x Vpp_

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

Figure 53. I2S master timing diagram (Philips protocol)(!)

— te(CK)—>

1

1

1
__\_/_
: e th(ws)
. :
:

re>t-ty(SD_MT) th(SD_MT)

SDtransmit X LSB transmit 2X MSBtransmn Bitn transmit LSB transmit

tsu(SD_MR th(SD_MR)
SDyeceive X LSB receive(?) MSB receive Bitn receive LSB receive

ai14884b

———>+ ty(CKL)

WS output

3

Guaranteed by characterization results.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.
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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.
DoclD14611 Rev 12 105/144




STM32F103xC, STM32F103xD, STM32F103xE

Electrical characteristics

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
IS73 DoclD14611 Rev 12 107/144
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5.3.20 DAC electrical specifications
Table 63. DAC characteristics
Symbol Parameter Min | Typ Max Unit Comments
Vppa Analog supply voltage 24 - 3.6 Vv -
VREF+ Reference supply voltage 24 - 3.6 V  |VRer+ must always be below Vppa
VSSA Ground 0 - 0 \Y -
Rioap'?  |Resistive load with buffer ON|5 - - kQ -
When the buffer is OFF, the Minimum
R~ 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
DA%_)OUT L(?WGI’ DAC_OUT voltage 0.2 ) ) v |excursion of the DAC.
min with buffer ON It corresponds to 12-bit input code
(0xOEO0) to (0xF1C) at VRgr+ = 3.6 V
DAC_OUT |[Higher DAC_OUT voltage ) ) _ and (0x155) and (OxEAB) at Vrgp+ =
max(") with buffer ON Vooa=02 | V. o0y
DAC_OUT |Lower DAC_OUT voltage
in(") ith buffer OFF - 08 ) mv
min with butrer It gives the maximum output
DAC_OUT |Higher DAC_OUT voltage ) Moo _qLsply  [FXeursion of the DAC.
max(1) with buffer OFF REF+
DAC DC current With no load, worst code (0xF1C) at
Ippvrep+  [consumption in quiescent - - 220 MA  |Vggr+ = 3.6 Vin terms of DC
mode (Standby mode) consumption on the inputs
) ) 380 VA Wlth no load, middle code (0x800) on
DAC DC current the inputs
lopa consu(gw)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 - - 0.5 LSB configuration
DNL®) Difference between two
consecutive code-1LSB) Given for the DAC in 12-bit
- - +2 LSB . .
configuration
Integral non linearity Given for the DAC in 10-bit
. - - 1 LSB . .
(difference between configuration
INL® measured value at Code i
and the value at Code i on a Given for the DAC in 12-bit
line drawn between Code 0 : : 4 LSB configuration
and last Code 1023)
112/144 DoclD14611 Rev 12 Kys
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Table 63. DAC characteristics (continued)

Symbol Parameter Min | Typ Max Unit Comments
Offset error ) ) *10 mv )
(difference between ) ) +3 LSB Given for the DAC in 10-bit at Vrgp.
Offset®  |measured value at Code - =36V
(0x800) and the ideal value = Given for the DAC in 12-bit at Vegrs
VREF+/2) - - 12 LSB | 36V
Galn(s) Gain error ) ) +0.5 % legn for t.he DAC in 12bit
error configuration
Settling time (full scale: for a
10-bit input code transition
(3)|petween the lowest and the )
ISETTLING highest input codes when 3 4 M |CLoap <50 pF, Rioap 2 5 kQ
DAC_OUT reaches final
value +1LSB
Max frequency for a correct
Update DAC_OUT change when
rate(®) small variation in the input i i L MS/s|CLoap <50 PF, Rioap 2 5 kQ
code (from code i to i+1LSB)
Wakeup time from off state CLoap £50 pF, R pap 25 kQ
twakeup') |(Setting the ENXx bit in the - 6.5 10 Ms  |input code between lowest and
DAC Control register) highest possible ones.
Power supply rejection ratio
PSRR+ (V) |(to Vppa) (static DC - | -67 -40 dB  |No R oap: CLoap = 50 pF
measurement

1. Guaranteed by design.

Guaranteed by characterization.

3. The quiescent mode corresponds to a state where the DAC maintains a stable output level to ensure that no dynamic
consumption occurs.

4. Guaranteed by characterization results.

3

Figure 61. 12-bit buffered /non-buffered DAC

Buffered/Non-buffered DAC

12-bit
digital o
analog
converter

Buffer(1)
——

DAC_OUTx

_ = =1

al

ai17157v3

1. The DAC integrates an output buffer that can be used to reduce the output impedance and to drive external
loads directly without the use of an external operational amplifier. The buffer can be bypassed by
configuring the BOFFx bit in the DAC_CR register.
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6.6

LQFP64 package information

Figure 76. LQFP64 — 10 x 10 mm 64 pin low-profile quad flat package outline
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PIN 1
IDENTIFICATION

5W_ME_V3

1.

Drawing is not in scale.

Table 73. LQFP64 — 10 x 10 mm 64 pin low-profile quad flat package mechanical data

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

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
0.090 - 0.200 0.0035 - 0.0079

D - 12.000 - - 0.4724 -

D1 - 10.000 - - 0.3937 -

D3 - 7.500 - - 0.2953 -

E - 12.000 - - 0.4724 -

E1 - 10.000 - - 0.3937 -
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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
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