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Functional overview STMS8AL313x/4x/6x STM8AL3L4x/6x
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Single wire data interface (SWIM) and debug module

The debug module with its single wire data interface (SWIM) permits non-intrusive real-time
in-circuit debugging and fast memory programming.

The Single wire interface is used for direct access to the debugging module and memory
programming. The interface can be activated in all device operation modes.

The non-intrusive debugging module features a performance close to a full-featured
emulator. Beside memory and peripherals, CPU operation can also be monitored in real-
time by means of shadow registers.

Bootloader

A bootloader is available to reprogram the Flash memory using the USART1 interface. The
reference document for the bootloader is UM0560: STM8 bootloader user manual.

3
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STMB8AL313x/4x/6x STM8AL3L4x/6x

Pin description
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Figure 7. STM8AL31x6U 32-pin pinout (without LCD)
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Figure 8. STM8AL3Lx6U 32-pin pinout (with LCD)

NRST/PA1
PA2

PA3

PA4

PA5

PA6

VSS1
VDD1

o WM NT O

< OO0O0O0 00 O

[ Y o W WY n WY n Y n WY a T n T

Juuuuuuu
) 23N BH BT BB -
D2 23]
[Ds 2 (]
[ 21 (]
s 20 (]
[Ds 19 (]
D7 18 (]
s 9 10 11 12 13 14 15 1617(:

ANNNNANNQ

O~ NO O~ N ™

oo 00 oo m

Sl [a T W a W o My a My a N 0 9

PD7
PD6
PD5
PD4
PB7
PB6
PB5
PB4

MSv39045V1

DoclD18474 Rev 8

271123




Pin description

STMB8AL313x/4x/6x STM8AL3L4x/6x

Table 4. Legend/abbreviation

Type I=input, O = output, S = power supply
1/0 level TT 3.6 V tolerant
FT Five-volt tolerant
Input — floating
— wpu = weak pull-up
Port and control — Ext. interrupt = external interrupt
configuration Output — HS = high sink/source

— OD = open drain (where T defines a true open drain)

— PP = push pull

Reset state

Underlined X (pin state after reset release).
Unless otherwise specified, the pin state is the same during the reset phase (i.e.
“under reset”) and after internal reset release (i.e. at reset state).

Table 5. Medium-density STM8AL313x/4x/6x and STM8AL3L4x/6x pin description

Pin number Input Output
5 N £3
o ol S S| 3 e 3
22| Pin name 8/ 3| o g ° g e Default al.ternate
oo Flo|=s|3l &| = ala| €5 function
Lo 2| 8| &|E| € |o|a| £&
glg| o = |le|3|E| = R
S|l w | = e =
> 13 <
w| o
I
21| 1 |INRST/PAT( o| - | - | X| - | HS | - | X |Reset |PA1
HSE oscillator input /
PA2/0SC_IN/ .
3| 2| 2 |[USARTT_TX4y | - | X | X| x| HS | X|X |PortA2 fggﬁ’g;;g’;’;”;’g C .
[SPI1_MISO] ¥
out]
HSE oscillator output
PA3/0SC_OUT/[USART1 ] | [USART1 receivel/
4133 _RX[A)/[SPi1_MOSI* Vo X | X X | HS | X | X [Port A3 [SPI1 master
out/slave in]
PA4/TIM2_BKIN/ -Il_—ICanE()erCz()-l\?rgTXBF()JL#t /
5| - | - |LCD_COMO@/ADCT IN2[I/O[TT®)| X | X | X | HS | X | X |Port A4 Ut 2 ] Comparator
/COMP1_INP put 2 /.omp
- 1 positive input
Timer 2 - break input /
PA4/TIM2_BKIN/ [Timer 2 - trigger] |
) [TIM2_ETR]) 3) LCD_COM 0/ ADCH1
4| 4 LCD. COMO) NOITT®)| X | X | X | HS | X | X |Port A4 input 2/
ADC1_IN2/COMP1_INP Comparator 1 positive
input
Timer 3 - break input /
PA5/TIM3_BKIN/ LCD_COM 1/ ADC1
6| - | - |LCD_COM1@/ADCT IN1[I/O[TT®)| X | X | X | HS | X | X |Port A5 |input 1/
/COMP1_INP Comparator 1 positive
input

28/123
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STMB8AL313x/4x/6x STM8AL3L4x/6x

Pin description

Table 5. Medium-density STM8AL313x/4x/6x and STM8AL3L4x/6x pin description (continued)

Pin number Input Output
c
3 5| & 23
oN ) 4 = [T}
S 2|9 Pin name g2 |2 £ @ s < Defaultal.ternate
ool a Fl o = g_ o = alal £5 function
3 T = | 8| 3|E c O|la| £&
g | o = " T ©
1w | = - bt
> X <
w, D
I
Timer 1 - channel 3/
PD5/TIM1_CH3 LCD segment 19/
34| 22| 22 |ILCD_SEG19) WO|TT®)| X | X | X | HS | X | X |Port D5 |ADC1_IN9/
ADC1_IN9/COMP1_INP Comparator 1 positive
input
Timer 1 - break input /
PD6/TIM1_BKIN LCD segment 20 /
/LCD_SEG20@)/ ADC1_IN8/RTC
35| 23 | 23 |ADC1_IN8/RTC_CALIB/ |I/O TG X | X]| X HS | X | X |Port D6 |calibration / Internal
/NVREFINT/ voltage reference
COMP1_INP output/ Comparator 1
positive input
Timer 1 - inverted
PD7/TIMA_CH1N gga;”:;tg’:‘f[)
/LCD—SEG21(2)/ AIng1 IN7 /RTC
36 | 24 | 24 |[ADC1_IN7/RTC_ALARM/ |I/O TG X | X | X HS | X | X |Port D7 -
VREFINT/ alarm / Internal
voltage reference
COMP1_INP output /Comparator 1
positive input
14| - | - |PEO®)LCD_SEG1® WO|FT | X | X | X | HS | X | X |PortEO |LCD segment 1
Timer 1 - inverted
PE1/TIM1_CH2N 3)
15| - - /LCD_SEG2(2) /O|TT X | X | X HS | X | X |Port E1 |channel2/LCD
segment 2
Timer 1 - inverted
PE2/TIM1_CH3N 3)
16| - - /LCD_SEG3(2) /O |TT X | X | X HS | X | X |Port E2 |channel 3/LCD
segment 3
17| - | - |PE3/LCD_SEG4® NO|TTO®| X | X | X | HS | X | X |Port E3 |LCD segment 4
18| - | - |PE4/LCD_SEG5(® VO|TT®)| X | X | X | HS | X | X [Port E4 |LCD segment 5
LCD segment 6 /
PE5/LCD_SEG6?)/ ADC1_IN23
19| - _ |ADC1_IN23/COMP2_INP o Tt x | x| x | Hs | X | X |PortE5 /Co.r'npa.rator2
/ positive input /
COMP1_INP Comparator 1 positive
input
PE6/LCD_SEG26(2)/ 3) LCD segment
47 | - * |pvD_IN /O |TT X | X | X HS | X | X |Port E6 26/PVD_IN
48| - | - |PE7/LCD_SEG27®@ O|TTG)| X | X | X | HS | X | X |Port E7 |LCD segment 27
PFO/ADC1_IN24/ (3) ADC1_IN24/
32| - " |pAc_ouT /O |TT X | X]| X HS | X | X |Port FO DAC_OUT
Kys DoclD18474 Rev 8 33/123




STMB8AL313x/4x/6x STM8AL3L4x/6x

Memory and register map

Table 9. General hardware register map (continued)

Address Block Register label Register name Reset
status
0x00 5055
to Reserved area (27 bytes)
0x00 506F
0x00 5070 DMA1_GCSR DMA1 global conflguratlon & status OXEC
register
0x00 5071 DMA1_GIR1 DMAA1 global interrupt register 1 0x00
0x00 5072 to
0x00 5074 Reserved area (3 bytes)
0x00 5075 DMA1_COCR DMA1 channel 0 configuration register 0x00
0x00 5076 DMA1_COSPR DMA1 channel 0 status & priority register 0x00
0x00 5077 DMA1_CONDTR DMA1 number((z:fhc;it:etloot)ransfer register 0x00
DMA1
0x00 5078 DMA1 COPARH DMAA1 peripheral address high register 0x52
- (channel 0)
0x00 5079 DMA1_COPARL DMAA1 peripheral address low register 0x00
(channel 0)
0x00 507A Reserved area (1 byte)
0x00 507B DMA1 COMOARH DMA1 memory 0 address high register 0x00
- (channel 0)
0x00 507C DMA1 COMOARL DMA1 memory 0 address low register 0x00
- (channel 0)
0x00 507D to
0x00 507E Reserved area (2 bytes)
1S7 DoclD18474 Rev 8 39/123




STMS8AL313x/4x/6x STM8AL3L4x/6x Memory and register map

Table 9. General hardware register map (continued)

Address Block Register label Register name :t::;
0x00 5440 COMP_CSR1 Comparator control and status register 1 0x00
0x00 5441 COMP_CSR2 Comparator control and status register 2 0x00
0x00 5442 COMP COMP_CSR3 Comparator control and status register 3 0x00
0x00 5443 COMP_CSR4 Comparator control and status register 4 0x00
0x00 5444 COMP_CSR5 Comparator control and status register 5 0x00

1. These registers are not impacted by a system reset. They are reset at power-on.
Table 10. CPU/SWIM/debug module/interrupt controller registers
Address Block Register Label Register Name ;2?3;
0x00 7F00 A Accumulator 0x00
0x00 7F01 PCE Program counter extended 0x00
0x00 7F02 PCH Program counter high 0x00
0x00 7F03 PCL Program counter low 0x00
0x00 7F04 XH X index register high 0x00
0x00 7F05 | cpPu() XL X index register low 0x00
0x00 7F06 YH Y index register high 0x00
0x00 7F07 YL Y index register low 0x00
0x00 7F08 SPH Stack pointer high 0x03
0x00 7F09 SPL Stack pointer low OxFF
0x00 7F0A CCR Condition code register 0x28
0)8?(807 I;gg;o Reserved area (85 bytes)

0x00 7F60 CPU CFG_GCR Global configuration register 0x00
0x00 7F70 ITC_SPR1 Interrupt Software priority register 1 OxFF
0x00 7F71 ITC_SPR2 Interrupt Software priority register 2 OxFF
0x00 7F72 ITC_SPR3 Interrupt Software priority register 3 OxFF
0x00 7F73 ITC_SPR4 Interrupt Software priority register 4 OxFF
0x00 7F74 ITC-SPR ITC_SPR5 Interrupt Software priority register 5 OxFF
0x00 7F75 ITC_SPR6 Interrupt Software priority register 6 OxFF
0x00 7F76 ITC_SPR7 Interrupt Software priority register 7 OxFF
0x00 7F77 ITC_SPRS8 Interrupt Software priority register 8 OxFF
0x00 7F78

to Reserved area (2 bytes)

0x00 7F79
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STMS8AL313x/4x/6x STM8AL3L4x/6x Option bytes

Table 13. Option byte description (continued)

Option ] o
byte no. Option description
BOR_ON:
0: Brownout reset off
OPT5 1: Brownout reset on

BOR_TH][3:1]: Brownout reset thresholds. Refer to Table 20 for details on the thresholds
according to the value of BOR_TH bits.

OPTBL[15:0]:

This option is checked by the boot ROM code after reset. Depending on the content of
OPTBL |addresses Ox00 480B, Ox00 480C and 0x8000 (reset vector) the CPU jumps to the
bootloader or to the reset vector. Refer to the UM0560 bootloader user manual for more
details.

3
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Electrical parameters

STMB8AL313x/4x/6x STM8AL3L4x/6x
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Table 22. Total current consumption in Wait mode (continued)

Symbol | Parameter Conditions() Typ | Max |Unit
fCPU =125 kHz 0.38 055(3)
fepu=1MHz | 040 | 0.600)
HSI fepu=4MHz | 050 | 0.65()
fcpu=8MHz | 0.60 | 0.750)
CPU not fCPU =16 MHz 0.80 0.90
clocked, )
all peripherals fecpy = 125kHz | 0.05 | 0.10
Supply. 1 oFF . a3
Ibp(waity | currentin | o4l evecuted | HSE@) fecpu=1MHz | 0.10 | 0.20 mA
Wait mode | from Fash, external clock |fcpu=4MHz | 0.25 | 0450
Vpp from fopy=HSE
1,65V 103.6 V (eru™ 58 Tigey=8MHz | 050 | 0650
fopu=16MHz | 1.00 | 1.20Q)
LSI fepu = fLsi 0.05 | 0.10®)
LSE®)
external clock |fcpu = fLse 0.05 | 0.08®)
(32.768 kHz)
1. All peripherals OFF, Vpp from 1.65 V to 3.6 V, HSI internal RC osc., fcpy = fsyscLk
2. Flash is configured in Ippq mode in Wait mode by setting the EPM or WAITM bit in the Flash_CR1 register.
3. Guaranteed by characterization results.
4. Oscillator bypassed (HSEBYP = 1 in CLK_ECKCR). When configured for external crystal, the HSE

consumption (Ipp ysg) must be added. Refer to Table 32.

consumption (Ipp ysg) Mmust be added. Refer to Table 33.

DoclD18474 Rev 8
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Electrical parameters

STMB8AL313x/4x/6x STM8AL3L4x/6x

Table 24. Total current consumption in low-power wait mode

atVpp=1.65Vto 3.6V

Symbol Parameter Conditions(? Typ Max Unit
To=-40°Ct025°C | 3.00 | 3.302
LSI RC osc. all peripherals 3
To=85°C 440 | 9O
Supply current | (8t 38 kHz) OFF 3
| in Ta=125°C 11.00 | 18® R
DDLPW) | | ow power wait = ° ° 2) H
rode LSE external A oerioherats Tp=-40°Cto25°C| 235 | 2.70
clock®) orr T T, =85°C 3.10 | 3.70®
(32.768 kHz) To=125°C 7.20 |11.002)
1. No floating 1/Os.
2. Guaranteed by characterization results.
3. Tested at 85°C for temperature range A or 125°C for temperature range C.
4. Oscillator bypassed (LSEBYP = 1 in CLK_ECKCR). When configured for external crystal, the LSE consumption
(Ipp Lsg) must be added. Refer to Table 33.
Table 25. Total current consumption and timing in active-halt mode
atVpp=1.65Vto 3.6V
Symbol Parameter Conditions (1) Typ | Max@ | Unit
Tp=-40°Cto25°C 0.90 | 2.10
LCD OFF®) |T,=85°C 1.50 | 3.40
Tpo=125°C 5.10 | 12.00
LCD ON Tpo=-40°Cto25°C 140 | 3.10
(static duty/ "
external Tp=85°C 1.90 | 4.30
(4) _ o
| Supply current in LSIRC Vieo) Ta=125°C 5.50 | 13.00 A
DD(AH) Active-halt mode (at38kHz) |LcDON Tp =-40 °C to 25 °C 1.90 | 4.30
(1/4 duty/ .
external Tp=85°C 240 | 5.40
Vico) ®  |Ta=125°C 6.00 | 15.00
LCD ON Tp=-40°Cto25°C 3.90 | 8.75
(1/4 duty/ .
internal Tp=85°C 4.50 | 10.20
Vico) ®  |Ta=125°C 6.80 | 16.30
70/123 DoclD18474 Rev 8 Kys




STM8AL313x/4x/6x STM8AL3L4x/6x Electrical parameters

3

Output driving current

Subject to general operating conditions for Vpp and Tp unless otherwise specified.

Table 42. Output driving current (high sink ports)

10

Symbol Parameter Conditions Min Max | Unit
Type

IIO =+2 mA,

Vpp=3.0V i 0.45

Ve, | Output low level voltage for an 0 pin |10~ "2 MA 045 | v
oL utput lIow level vo age or an pin VDD=1.8V - .

I|O= +10 mA,
VDD =3.0V

lio= -2 MA,
VDD =30V

High sink

Vpp-045| -

I|O =-1 mA,

VoH Output high level voltage for an 1/O pin Vpp =18V

Vpp-045| - Vv

IIO =-10 mA,

Vpp=3.0V Voo-07 | -

1. The I,p current sunk must always respect the absolute maximum rating specified in Table 16 and the sum
of lio ?I/O ports and control pins) must not exceed lyss.

2. The lg current sourced must always respect the absolute maximum rating specified in Table 76 and the

sum of |, (/O ports and control pins) must not exceed lypp.

Table 43. Output driving current (true open drain ports)

Vo Symbol Parameter Conditions Min Max | Unit
Type
llo=+3 mA
c 10 g
g Vpp=3.0V ) 0.45
c VoL (" | Output low level voltage for an I/O pin \
13 IIO =+1 mA,
5 - 0.45
O VDD =18V '

The I|g current sunk must always respect the absolute maximum rating specified in Table 16 and the sum
of o (I ?/O ports and control pins) must not exceed lygs.

Table 44. Output driving current (PAO with high sink LED driver capability)

Vo Symbol Parameter Conditions Min Max | Unit
Type
IR | Vo™ |Output low level voltage for an 0 pin |0~ 20 ™A 045 | V
oL utput low level voltage for an pin Vpp = 2.0V - .

The | current sunk must always respect the absolute maximum rating specified in Table 16 and the sum
of o (I ?/O ports and control pins) must not exceed lyss.

DoclD18474 Rev 8 85/123




Electrical parameters

STMB8AL313x/4x/6x STM8AL3L4x/6x

Figure 23. Typ. VoL @ Vpp = 3.0 V (high sink
ports)
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Figure 24. Typ. VoL @ Vpp = 1.8 V (high sink
ports)
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Figure 25. Typ. VoL @ Vpp = 3.0 V (true open
drain ports)
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Figure 26. Typ. VoL @ Vpp = 1.8 V (true open
drain ports)
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Figure 27. Typ. VDD . VOH @ VDD =30V (hlgh
sink ports)
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Figure 28. Typ. VDD . VOH @ VDD =18V (hlgh
sink ports)
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STMB8AL313x/4x/6x STM8AL3L4x/6x

Electrical parameters

9.3.8 Communication interfaces
SPI1 - Serial peripheral interface
Unless otherwise specified, the parameters given in Table 46 are derived from tests
performed under ambient temperature, fgygc k frequency and Vpp supply voltage
conditions summarized in Section 9.3.1. Refer to 1/0 port characteristics for more details on
the input/output alternate function characteristics (NSS, SCK, MOSI, MISO).
Table 46. SPI1 characteristics
Symbol Parameter Conditions(!) Min Max Unit
f Master mode 0 8
SCK SPI1 clock frequency MHz
Mesck) Slave mode 0 8
msck) | SPIT dlockrise and fal ) Gapacitive load: C = 30 pF - 30
f(SCK)
tSU(NSS)(2) NSS setup time Slave mode 4 x 1fsyscLk -
thnss)® | NSS hold time Slave mode 80 -
tW(SCKH)(z) SCK hi . Master mode,
K high and low time 105 145
tw(sckL)? g fmasTeR = 8 MHZ, fsck= 4 MHz
t ) Master mode 30 -
suMi),) | Data input setup time
tsu(siy Slave mode 3 -
t ) Master mode 15 -
M) ;) | Data input hold time
th(siy Slave mode 0 - ns
ta(so)(z)(3) Data output access time Slave mode - 3x 1/fsyscLk
tdis(so)(z)(4) Data output disable time | Slave mode 30 -
ty(so) @ Data output valid time Slave mode (after enable edge) - 60
@) I Master mode )
tymo) Data output valid time (after enable edge) 20
¢ @) Slave mode 15 )
h(SO) (after enable edge)
Data output hold time
t @) Master mode 1 )
h(MO) (after enable edge)
1. Parameters are given by selecting 10 MHz 1/O output frequency.
2. Values based on design simulation and/or characterization results, and not tested in production.
3. Min time is for the minimum time to drive the output and max time is for the maximum time to validate the data.
4. Min time is for the minimum time to invalidate the output and max time is for the maximum time to put the data in Hi-Z.
1S7 DoclD18474 Rev 8 89/123




STMB8AL313x/4x/6x STM8AL3L4x/6x

Electrical parameters

9.3.9

9.3.10

3

LCD controller (STM8AL3Lxx only)

In the following table, data are guaranteed by design and are not tested in production.

Table 48. LCD characteristics

Symbol Parameter Min Typ Max. Unit

Vico LCD external voltage - - 3.6

Vi cpo LCD internal reference voltage 0 - 26 -

V| cp1 LCD internal reference voltage 1 - 27 -

Vi cp2 LCD internal reference voltage 2 - 2.8 -

Vi cp3 LCD internal reference voltage 3 - 29 - V

V| cps4 LCD internal reference voltage 4 - 3.0 -

Vi cps LCD internal reference voltage 5 - 3.1 -

V| cps LCD internal reference voltage 6 - 3.2 -

V| cp7 LCD internal reference voltage 7 - 3.3 -

Cext V| cp external capacitance 0.1 - 2 uF
Supply current") at Vpp = 1.8 V - 3 -

‘oo Supply current(") at Vpp=3V - 3 - hA
RuN &) High value resistive network (low drive) - 6.6 - MQ
RN ®) Low value resistive network (high drive) - 360 - kQ

Va3 Segment/Common higher level voltage - - V| cbx

Vo3 Segment/Common 2/3 level voltage - 213V cpx -

Vio Segment/Common 1/2 level voltage - 172V cpx - \

Vi3 Segment/Common 1/3 level voltage - 1/3V cpx -

Vo Segment/Common lowest level voltage 0 - -

1. LCD enabled with 3 V internal booster (LCD_CR1 = 0x08), 1/4 duty,

active, no LCD connected.

Rpn is the total high value resistive network.

R n is the total low value resistive network.

VLCD external capacitor (STM8AL3Lxx only)

, 1/3 bias, division ratio= 64, all pixels

The application can achieve a stabilized LCD reference voltage by connecting an external

capacitor Cgxr to the V| ¢cp pin. CexT is specified in Table 48.

Embedded reference voltage

In the following table, data are based on characterization results, not tested in production,
unless otherwise specified.

DoclD18474 Rev 8

93/123




Electrical parameters STM8AL313x/4x/6x STM8SAL3L4x/6x

Table 49. Reference voltage characteristics

Symbol Parameter Conditions Min | Typ | Max. Unit
Internal reference voltage
REFINT consumption ) ) 14 ) WA
(2)| ADC sampling time when reading ) )
Ts_VREFINT the internal reference voltage 5 10 HS
@) Internal reference voltage buffer ) )
lsur consumption (used for ADC) 1351 25 WA
VREFINT out Reference voltage output - 1'(%,())2 1.224 1'(23;12 \Y
Internal reference voltage low power
ILpgur® buffer consumption (used for - - 730 | 1200 nA
comparators or output)
IREFOUT(z) Buffer output current®) - - - 1 MA
CRrEFOUT Reference voltage output load - - - 50 pF
Internal reference voltage startu
tVREFINT time 9 P - - 2 3 ms
t @) Internal reference voltage buffer _ ) ) 10 s
BUFEN startup time once enabled (") H
Accuracy of VRggnT Stored in the ) ) )
ACCVREFINT | VREFINT Factory CONV byte® 5 mv
Stability of VrgpnT Over temperature | -40 °C <Tp <125 °C - 20 50
STAByRreriNT? ppm/°C
Stability of VgreggnT Over temperature| 0°C<Th <50 °C - - 20
STAByrepinT? | Stability of Vreg T after 1000 hours - - - | 1000 ppm
1. Defined when ADC output reaches its final value +1/2LSB
2. Guaranteed by design.
3. Tested in production at Vpp =3 V 10 mV.
4. To guaranty less than 1% VrgroyT deviation.
5. Measured at Vpp = 3 V £10 mV. This value takes into account Vpp accuracy and ADC conversion accuracy.
9.3.11 Temperature sensor
In the following table, data are based on characterization results, not tested in production,
unless otherwise specified.
Table 50. TS characteristics
Symbol Parameter Min Typ Max. Unit
™) Sensor reference voltage at
Vo5 125 °C 45 °C 0.640 0.660 0.680 \Y
T Vsensor linearity with temperature - +1 12 °C
Avg_slope |Average slope 1.59() 1.62 1.65() mV/°C
lopcremp) | Consumption - 3.4 6(2) HA
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Table 59. ADC1 accuracy with VDDA = VREF+ =1.8Vto24V

Symbol Parameter Typ. Max(P Unit
DNL Differential non linearity 1 2
INL Integral non linearity 2 3
TUE Total unadjusted error 3 5 LSB
Offset Offset error 2 3
Gain Gain error 2 3
1. Not tested in production.
Figure 36. ADC1 accuracy characteristics
[1LSB =VREF+ (or \/Dﬂ depending on package)]
IDEAL " 4006 " 4096
B095 — = — o m e e e e e e e e e , (1) Example of an actual transfer curve
' (2) The ideal transfer curve
4094 — ' (3) End point correlation line
4093 :
' Ey=Total Unadjusted Error: maximum deviation
! between the actual and the ideal transfer curves.
7 4 : Eo=0Offset Error: deviation between the first actual
6 . transition and the first ideal one.
n 1 Eg=Gain Error: deviation between the last ideal
5 v transition and the last actual one.
' Ep=Differential Linearity Error: maximum deviation
4 : between actual steps and the ideal one.
3 - | E_=Integral Linearity Error: maximum deviation
' between any actual transition and the end point
2 4 ' correlation line.
1 Z
| | T O
0 I I I 1 T 1 I I 1 1 1
1 2 3 4 5 6 7 4093 4094 4095 4096
Vssa Vopa ai14395b
Figure 37. Typical connection diagram using the ADC
VDD STMB8AL3xxx
Sample and hold ADC
vr converter
0.6V
1
Ran ™ AINX Rapc 12-bit
i converter
06V —
. 1
Cparasitic(? Capc (M
IL£50 nA
MS37721V1
Refer to Table 56 for the values of Ry and Cppc.-
2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the

pad capacitance (roughly 7 pF). A high Cparasitic value will downgrade conversion accuracy. To remedy
this, fapc should be reduced.
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10.3 LQFP32 package information

Figure 44. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline
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IDENTIFICATION 4 | S N
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1. Drawing is not to scale.
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Device marking

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

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 46. LQFP32 marking example (package top view)

Product S
id?nt?fii:ation(1)</ STMAAL
\\‘
31L3LTA
Date code
Standard ST logo Y ll] ll]

Pin 1 identifier —_ ' s IE‘// Revision code

1. Parts marked as “ES” or “E” are not yet qualified and therefore not approved for use in production. ST is not
responsible for any consequences resulting from such use. In no event will ST be liable for the customer
using any of these engineering samples in production. ST’s Quality department must be contacted prior to
any decision to use these engineering samples to run a qualification activity.

/

MS37480V1

3
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VFQFPN32 package information

Figure 47. VFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch very thin profile fine pitch quad
flat package outline

Seating plane
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E2| b E
- -+ =
D) d
D)
= -
) 24 4
NOO0NNNN L
= A
_Pin#11D. < >
R =0.20 >
Bottom view 42_ME_AMKOR_V1

1. Drawing is not to scale.

2. There is an exposed die pad on the underside of the VQFPN package. It is recommended to connect and
solder this backside pad to the PCB ground.
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Thermal characteristics

The maximum chip junction temperature (T j,5x) Must never exceed the values given in
Table 19: General operating conditions.

The maximum chip-junction temperature, T 2, in degree Celsius, may be calculated using
the following equation:

Where:
Tamax is the maximum ambient temperature in °C

O, is the package junction-to-ambient thermal resistance in °C/W
Pbmax is the sum of Piytmax @and Pomax (Pbmax = PiNTmax * Piomax)

PiNTmax is the product of I5p and Vpp, expressed in Watts. This is the maximum chip
internal power.

P/omax represents the maximum power dissipation on output pins

Where:

TJmax = TAmax + (PDmax X ®JA)

Promax = Z(VoL*loL) + Z((Vpop-Vor)*! on)-

taking into account the actual Vg, /I and Vgu/lgy of the 1/Os at low and high level in
the application.

Table 68. Thermal characteristics(!

Symbol Parameter Value Unit
Thermal resistance junction-ambient 65
LQFP48- 7 x 7 mm
Thermal resistance junction-ambient o
O LQFP32-7 x 7 mm 59 CIW
Thermal resistance junction-ambient 62
VFQFPN32 -5 x5 mm

1.

Thermal resistances are based on JEDEC JESD51-2 with 4-layer PCB in a natural convection

environment.
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