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Product overview

STM8S207xx STM8S208xx

4.5 Clock controller

The clock controller distributes the system clock (fyaster) coming from different oscillators

to the core and the peripherals. It also manages clock gating for low power modes and

ensures clock robustness.

Features

e Clock prescaler: To get the best compromise between speed and current
consumption the clock frequency to the CPU and peripherals can be adjusted by a
programmable prescaler.

e Safe clock switching: Clock sources can be changed safely on the fly in run mode
through a configuration register. The clock signal is not switched until the new clock
source is ready. The design guarantees glitch-free switching.

e Clock management: To reduce power consumption, the clock controller can stop the
clock to the core, individual peripherals or memory.

e Master clock sources: Four different clock sources can be used to drive the master
clock:

— 1-24 MHz high-speed external crystal (HSE)

— Up to 24 MHz high-speed user-external clock (HSE user-ext)
— 16 MHz high-speed internal RC oscillator (HSI)

— 128 kHz low-speed internal RC (LSI)

e  Startup clock: After reset, the microcontroller restarts by default with an internal 2
MHz clock (HSI/8). The prescaler ratio and clock source can be changed by the
application program as soon as the code execution starts.

e Clock security system (CSS): This feature can be enabled by software. If an HSE
clock failure occurs, the internal RC (16 MHz/8) is automatically selected by the CSS
and an interrupt can optionally be generated.

e Configurable main clock output (CCO): This outputs an external clock for use by the
application.

Table 3. Peripheral clock gating bit assignments in CLK_PCKENR1/2 registers
Bit Peripheral Bit Peripheral Bit Peripheral Bit Peripheral
clock clock clock clock
PCKEN17 TIM1 PCKEN13 UART3 PCKEN27 beCAN PCKEN23 ADC
PCKEN16 | TIM3 | PCKEN12 | UART1 | PCKEN26 | Reserved | PCKEN22 | AWU
PCKEN15 TIM2 PCKEN11 SPI PCKEN25 | Reserved | PCKEN21 | Reserved
PCKEN14 TIM4 PCKEN10 1’C PCKEN24 | Reserved | PCKEN20 | Reserved
16/117 DociD14733 Rev 13 Kys
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Asynchronous communication (UART mode)

e  Full duplex communication - NRZ standard format (mark/space)

e  Programmable transmit and receive baud rates up to 1 Mbit/s (fcp,/16) and capable of
following any standard baud rate regardless of the input frequency

e  Separate enable bits for transmitter and receiver
e  Two receiver wakeup modes:
— Address bit (MSB)
— Idle line (interrupt)
e Transmission error detection with interrupt generation
e  Parity control

LIN master capability

e Emission: Generates 13-bit sync break frame
e Reception: Detects 11-bit break frame

LIN slave mode

e Autonomous header handling - one single interrupt per valid message header

e Automatic baud rate synchronization - maximum tolerated initial clock deviation £15%
e  Sync delimiter checking

e 11-bit LIN sync break detection - break detection always active

e  Parity check on the LIN identifier field

. LIN error management

e  Hot plugging support

4.14.3 SPI

e Maximum speed: 10 Mbit/s (fyaster/2) both for master and slave

e  Full duplex synchronous transfers

e  Simplex synchronous transfers on two lines with a possible bidirectional data line
e Master or slave operation - selectable by hardware or software

e CRC calculation

e 1 byte Tx and Rx buffer

e Slave/master selection input pin

3
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Pinouts and pin description

5 Pinouts and pin description

5.1 Package pinouts

Figure 3. LQFP 80-pin pinout
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77 [1PD4 (HS)ITIM2_CH1 [BEEP]

80 [1PD7/TLI
73 [PDO (HS)ITIM3_CH2 [TIM1_BKIN] [CLK_CCO]

75 [ PD2 (HS)ITIM3_CH1 [TIM2_CH3]

76 [ PD3 (HS)/TIM2_CH2 [ADC_ETR]
74 [1PD1 (HS)/SWIM

79 [1PD6/UART3_RX
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[1 PG1/CAN_RX

[ PGO/CAN_TX

[1 PC7 (HS)/SPI_MISO
[1PC6 (HS)/SPI_MOSI
[ Vopio_2

[1Vssio 2

[1PC5 (HS)/SPI_SCK
[ PC4 (HS)TIML_CH4
[1PC3 (HS)TIML_CH3
[1PC2 (HS)/TIM1_CH2
[1PC1 (HS)/TIML_CH1
[1PCO/ADC_ETR
[1PES5/SPI_NSS

AIN8/PE7 [1 39
AIN9/PE6 [1 40

TIM1_CHIN/PH7 ] 38

1. (HS) high sink capability.

2. (T) True open drain (P-buffer and protection diode to Vpp not implemented).

3. []alternate function remapping option (If the same alternate function is shown twice, it indicates an exclusive choice not a
duplication of the function).

4. CAN_RX and CAN_TX is available on STM8S208xx devices only.

3
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Table 5. Legend/abbreviations for pinout table

Type I= Input, O = Output, S = Power supply
Level Input CM = CMOS
Output HS = High sink

Output speed O1 = Slow (up to 2 MHz)

02 = Fast (up to 10 MHz)

03 = Fast/slow programmability with slow as default state after reset
04 = Fast/slow programmability with fast as default state after reset

Port and control | Input float = floating, wpu = weak pull-up
configuration

Output T = True open drain, OD = Open drain, PP = Push pull

Reset state Bold X (pin state after internal reset release)

Unless otherwise specified, the pin state is the same during the reset phase and
after the internal reset release.

Table 6. Pin description

Pin number Input Output
C )
= 2 Alternate
ol 4| o | o . g S| x 2o Default function
ol Ol I | » Pin name g 2 S| £l S = alternate
ala|la|lala Fls| 289 3alal €5 £ . after remap
W[ | | Ww|Lw S cl<| 3|0 al £« unction ion bi
o| ol ol oo ol 2| = | o5 & =5 [option bit]
FNE T P It T | = ; T s
i
1112 |1]|1|1]|NRST 1/0 X Reset
2| 2|2 2|2 |PAL/OSCIN o| x | x 01| x | x | Port a1 |Resonator/
crystal in
313|3]|3]|3|pazoscour |0 X | X | X 01| X | x | Port a2 |Resonator/
crystal out
4 4 4 4 - VSSlO_l S I/Oground
5|5|5|5]| 4 |Vgs S Digital ground
6|6|6]|6]|5]|VCAP S 1.8 V regulator capacitor
71771716 |Vpp S Digital power supply
818|887 |Vppio1 S I/O power supply
Timer 2 - TIM3_CH1
91919 -1 - |PA3/TIM2_CH3 ol X | X | X Ol1l| X | X |Port A3 channel3 [AFR1]
10[10[10| 9 | - [IAYVUARTIRX Jyol x | x | x [Hs|o3| x | x | Port a4 [VARTL
receive
11 (21|11 (10| - |PAS/UARTL TX |I/O| X | X | X |HS|O3| X | X | Port A5 UARTJ’.
- transmit

3
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Table 6. Pin description (continued)
Pin number Input Output
C/\
- 2% Alternate
Q S| x 23 Default function
HRIEIR IR Pin name g2 S| El T 5 = alternate
alala|lala Fls|l 289 $|alal 5 f . after remap
| | W | LW | L < cl|l<| &lo|lal £« unction tion bit
ol ol ool o ol 3| = | o & 3 [option bit]
N I ) ) B ) B | = ; T S >
L
69|55 (39|35 PE1/12C_SCL ol x X 01|T® Port E1 |I2C clock
70|56 | 40|36 | - [PEOICLK CcCO  |1o| X | X | x |Hs|03| X | X | Port g0 |CONfigurable
- clock output
710 - | -|-]-|P6 /0| X O1| X | X | Port 16
720 -1 -|-1]-|P7 /0| X o1 Port 17
TIM1_BKIN
Timer 3 - [AFR3Y/
73|57 | 41|37 |25 PDO/TIM3_CH2 /0| X | X | X [HS|O3| X | X [PortDO | - " CLK_CCO
[AFR2]
74 |58 | 42 | 38 | 26 |PD1/SWIM®X io| x | x | x |Hs|oa| x | x [port 1 [PWM data
interface
75|59 43|39 | 27 |PD2mM3_cHL |10 X | X | X |HS|03| X | X | Port D2 |TIMer 3- TIMZ_CH3
channel 1 [AFR1]
Timer 2 - ADC_ETR
76|60 | 44|40 | 28 [PD3/TIM2_CH2 /0| X | X | X [HS|O3| X | X [PortD3| - ° " [AFRO]
PD4/TIM2_CH1/B Timer 2 - BEEP output
77|61145]41129 |0 VO| X | X | X |[HS|O3| X | X |PortD4| - °° [AFR7]
78 62|46 |42 |30 |PD5/ UART3_TX |I/0| X | X | X 01| X | x | Port D5 |VARTS data
transmit
PD6/ UART3 data
79 63|47 (43|31 UART3_RX® /o| X | X | X OL| X | X |PortD6 |~ .
Top level TIM1_CH4
80 | 64 | 48 | 44 | 32 |PD7/TLI o| X | X | X 01| X | X | Port D7 interrupt (AFRAT®)

of the bootloader activation process and returned to the floating state before a return from the bootloader.

The beCAN interface is available on STM8S208xx devices only

The default state of UART1_RX and UART3_RX pins is controlled by the ROM bootloader. These pins are pulled up as part

In the open-drain output column, ‘T’ defines a true open-drain I/O (P-buffer, weak pull-up, and protection diode to Vpp are

not implemented).

The PD1 pin is in input pull-up during the reset phase and after the internal reset release.

Available in 44-pin package only. On other packages, the AFR4 bit is reserved and must be kept at 0.

5.2

Alternate function remapping

As shown in the rightmost column of the pin description table, some alternate functions can
be remapped at different 1/O ports by programming one of eight AFR (alternate function

32/117
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3

remap) option bits. Refer to Section 8: Option bytes on page 47. When the remapping
option is active, the default alternate function is no longer available.

To use an alternate function, the corresponding peripheral must be enabled in the peripheral
registers.

Alternate function remapping does not effect GPIO capabilities of the I/O ports (see the
GPIO section of the family reference manual, RM0016).
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Memory and register map STM8S207xx STM8S208xx

Table 8. 1/0 port hardware register map (continued)

Address Block Register label Register name ;‘:ﬁ;
0x00 500F PD_ODR Port D data output latch register 0x00
0x00 5010 PD_IDR Port D input pin value register 0x00
0x00 5011 Port D PD_DDR Port D data direction register 0x00
0x00 5012 PD_CR1 Port D control register 1 0x02
0x00 5013 PD_CR2 Port D control register 2 0x00
0x00 5014 PE_ODR Port E data output latch register 0x00
0x00 5015 PE_IDR Port E input pin value register 0x00
0x00 5016 Port E PE_DDR Port E data direction register 0x00
0x00 5017 PE_CR1 Port E control register 1 0x00
0x00 5018 PE_CR2 Port E control register 2 0x00
0x00 5019 PF_ODR Port F data output latch register 0x00
0x00 501A PF_IDR Port F input pin value register 0x00
0x00 501B Port F PF_DDR Port F data direction register 0x00
0x00 501C PF_CR1 Port F control register 1 0x00
0x00 501D PF_CR2 Port F control register 2 0x00
0x00 501E PG_ODR Port G data output latch register 0x00
0x00 501F PG_IDR Port G input pin value register 0x00
0x00 5020 Port G PG_DDR Port G data direction register 0x00
0x00 5021 PG_CR1 Port G control register 1 0x00
0x00 5022 PG_CR2 Port G control register 2 0x00
0x00 5023 PH_ODR Port H data output latch register 0x00
0x00 5024 PH_IDR Port H input pin value register 0x00
0x00 5025 Port H PH_DDR Port H data direction register 0x00
0x00 5026 PH_CR1 Port H control register 1 0x00
0x00 5027 PH_CR2 Port H control register 2 0x00
0x00 5028 PI_ODR Port | data output latch register 0x00
0x00 5029 PI_IDR Port | input pin value register 0x00
0x00 502A Port | PI_DDR Port | data direction register 0x00
0x00 502B PI_CR1 Port | control register 1 0x00
0x00 502C PI_CR2 Port | control register 2 0x00
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8

Option bytes

Option bytes contain configurations for device hardware features as well as the memory
protection of the device. They are stored in a dedicated block of the memory. Except for the
ROP (read-out protection) byte, each option byte has to be stored twice, in a regular form
(OPTx) and a complemented one (NOPTX) for redundancy.

Option bytes can be modified in ICP mode (via SWIM) by accessing the EEPROM address
shown in Table 12: Option bytes below. Option bytes can also be modified ‘on the fly’ by the
application in IAP mode, except the ROP option that can only be modified in ICP mode (via
SWIM).

Refer to the STM8S Flash programming manual (PM0051) and STM8 SWIM
communication protocol and debug module user manual (UM0470) for information on SWIM
programming procedures.

Table 12. Option bytes

. . Option bits Factory
Option Option
Addr. ngme o ';’e o default
y ' 7 6 5 4 3 2 1 0 setting
Read-out
4800h protection OPTO ROPI[7:0] 00h
(ROP)
48010 | User boot OPT1 UBC[7:0] 00h
4802h | c0de (UBC) | N\opTy NUBC[7:0] FFh
4803h | Alternate OPT2 AFR7 | AFR6 | AFR5 | AFR4 AFR3 AFR2 AFR1 AFRO 00h
function
4804h EZ’;‘S?F"”Q NOPT2 NAFR7 | NAFR6 | NAFR5 | NAFR4 | NAFR3 | NAFR2 | NAFR1 | NAFRO FFh
LSl IWDG WWDG | WWDG
4805h OPT3 Reserved 00h
Watchdog EN HW HW _HALT
option NLSI NIWDG | NWWDG | NWWDG
4806h NOPT3 Reserved EN HW HW HALT FFh
EXT CKAWU PRS PRS
4807h OPT4 Reserved CLK SEL c1 co 00h
Clock option
NEXT | NCKAWU | NPR NPR
4808h NOPT4 Reserved CLK SEL sc1 sCo FFh
4809h | LsE clock OPT5 HSECNT[7:0] 00h
480an | Starup NOPT5 NHSECNT[7:0] FFh
480Bh OPT6 Reserved 00h
Reserved
480Ch NOPT6 Reserved FFh
480Dh Flash wait OPT7 Reserved Wait state 00h
480Eh states NOPT7 Reserved Nwait state FFh
487Eh OPTBL BL[7:0] 00h
Bootloader
487Fh NOPTBL NBL[7:0] FFh
‘Yl DoclD14733 Rev 13 471117
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Table 13. Option byte description (continued)

Option byte no.

Description

OPTBL

BL[7:0] Bootloader option byte
For STM8S products, this option is checked by the boot ROM code
after reset. Depending on the content of addresses 0x487E, 0x487F,
and 0x8000 (reset vector), the CPU jumps to the bootloader or to
the reset vector. Refer to the UM0560 (STMB8L/S bootloader manual)
for more details.
For STMB8L products, the bootloader option bytes are on addresses
OXXXXX and OxXXXX+1 (2 bytes). These option bytes control
whether the bootloader is active or not. For more details, refer to the
UMO0560 (STMB8L/S bootloader manual) for more details.

50/117
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3

Unique ID

The devices feature a 96-bit unique device identifier which provides a reference number that
is unigue for any device and in any context. The 96 bits of the identifier can never be altered

by the user.

The unique device identifier can be read in single bytes and may then be concatenated
using a custom algorithm.

The unique device identifier is ideally suited:
o For use as serial numbers

e For use as security keys to increase the code security in the program memory while
using and combining this unique ID with software cryptographic primitives and
protocols before programming the internal memory.

e To activate secure boot processes

Table 14. Unique ID registers (96 bits)

Unique ID bits
Content q
Address description
P 7 6 5 4 3 0
0x48CD X co-ordinate on the U_ID[7:0]
0x48CE wafer U_ID[15:8]
0x48CF Y co-ordinate on the U_ID[23:16]
0x48D0 wafer U_ID[31:24]
0x48D1 Wafer number U_ID[39:32]
0x48D2 U_ID[47:40]
0x48D3 U_ID[55:48]
0x48D4 U_ID[63:56]
0x48D5 Lot number U_ID[71:64]
0x48D6 U_ID[79:72]
0x48D7 U_ID[87:80]
0x48D8 U_ID[95:88]
DoclD14733 Rev 13 51/117
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Electrical characteristics

Table 21. Total current consumption with code execution in run mode at Vpp = 3.3V

Symbol | Parameter Conditions Typ | Max® | unit
fepu = fuasTeER = 24 MHz, HSE crystal osc. (24 MHz) 4.0
Ta< 105°C HSE user ext. clock (24 MHz) | 3.7 | 7.3
HSE crystal osc. (16 MHz) 29
Supply - —
current in fepu = fwasTeER = 16 MHZ HSE user ext. clock (16 MHz) | 2.7 5.8
run mode, HSI RC osc. (16 MHz) 25 3.4
code ed HSE user ext. clock (16 MHz) | 1.2 | 4.1
éxecute fch = fMASTER/128 =125 kHz
from RAM HSI RC osc. (16 MHz) 1.0 1.3
JﬁFZ’U = TwasTER/128 = 15625 | (o pe osc. (16MHZ/8) 0.55
fch = fMASTER =128 kHz LSI RC osc. (128 kHZ) 0.45
IpDRUN) mA
fepu = fuasTeER = 24 MHZ, HSE crystal osc. (24 MHz) 11.0
Ta< 105°C HSE user ext. clock (24 MHz) | 10.8 | 18.0
HSE crystal osc. (16 MHz) 8.4
Suppl
cur?gn)i | fopu = fuaster = 16 MHz HSE user ext. clock (16 MHz) | 8.2 | 15.2
run mode, HSI RC osc. (16 MHz) 8.1 13.2
code _ _ 2
executed fepu = fwasTER = 2 MHZ. HSI RC osc. (16 MHz/8) 15
from Flash fCPU = fMASTER/lZS =125 kHz HSI RC osc. (16 MHZ) 1.1
kfﬁ';U = fuasTer/128 = 15625 | pe ose. (16 MH2/B) 0.6
fcpu = fMASTER =128 kHz LSI RC osc. (128 kHZ) 0.55
1. Data based on characterization results, not tested in production.
2. Default clock configuration.
Kys DoclD14733 Rev 13 59/117
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10.3.9

3

IC interface characteristics

Table 43. I2C characteristics

Standard mode I2C |Fast mode 1°C()
Symbol Parameter Unit
Min® Max® | Min® | Max®
twscLy | SCL clock low time 4.7 1.3
s
tyscLry | SCL clock high time 4.0 0.6
tsuspa) | SDA setup time 250 100
thspa) | SDA data hold time 0® o™ | 900®
t(SDA) | SDA and SCL rise time 1000 300 | Ns
trscL)
SDA) | SDA and SCL fall time 300 300
tiscL)
thsta) | START condition hold time 4.0 0.6
gs
tsusTa) | Repeated START condition setup time 4.7 0.6
tsysto) | STOP condition setup time 4.0 0.6 ps
STOP to START condition time
ty(sTO:STA) (bus free) 4.7 13 Hs
Ch Capacitive load for each bus line 400 400 pF

=

fuasTER, MUSt be at least 8 MHz to achieve max fast 1°C speed (400kHz)
Data based on standard 12C protocol requirement, not tested in production

The maximum hold time of the start condition has only to be met if the interface does not stretch the low

time

The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the
undefined region of the falling edge of SCL

DocID14733 Rev 13
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10.3.10

3

10-bit ADC characteristics

Subject to general operating conditions for Vppa, fuaster. and T unless otherwise

specified.
Table 44. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
VDDA:3 to5.5V 1 4
faoc | ADC clock frequency MHz
Vppa=4.5t05.5V 1 6
Vppa |Analog supply 3 5.5 \%
Vrer+ | Positive reference voltage 2.75(M Vppa \Y
Vrer. |Negative reference voltage Vssa 05 [ v
Vssa Vbpa v
Van | Conversion voltage range(z) Devices with external
VRer+VRer- PiNs VREF- VRer+ |V
Internal sample and hold

Capc capacitor 3 pF

fADC =4 MHz 0.75
ts® | Sampling time Hs

fADC =6 MHz 0.5
tstag | Wakeup time from standby | 7 | ps
fapc = 4 MHz 35 Hs

Total conversion time (including _
tconv sampling time, 10-bit resolution) fapc = 6 MHz 233 Hs
14 fapc

1. Data guaranteed by design, not tested in production.

2. During the sample time the input capacitance Cxy (3 pF max) can be charged/discharged by the external
source. The internal resistance of the analog source must allow the capacitance to reach its final voltage
level within tg After the end of the sample time tg, changes of the analog input voltage have no effect on
the conversion result. Values for the sample clock tg depend on programming.

DocID14733 Rev 13
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11.1 Package information

11.1.1 LQFP80 package information

Figure 43. LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat package outline
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1. Drawing is not to scale.

Table 51. LQFP80 - 80-pin, 14 x 14 mm low-profile quad flat package mechanical

data®
millimeters inches
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
Al 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.220 0.320 0.380 0.0087 0.0126 0.0150
c 0.090 - 0.200 0.0035 - 0.0079

3
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11.1.2 LQFP64 package information

Figure 46. LQFP64 - 64-pin 14 mm x 14 mm low-profile quad flat package outline
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Table 52. LQFP64 - 64-pin, 14 x 14 mm low-profile quad flat package mechanical

data
mm inches®
Symbol
Min Typ Max Min Typ Max
A 1.600 0.0630
Al 0.050 0.150 0.0020 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.300 0.370 0.450 0.0118 0.0146 0.0177
0.090 0.200 0.0035 0.0079
D 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
D3 12.000 0.4724
E 15.800 16.000 16.200 0.6220 0.6299 0.6378
El 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 12.000 0.4724
e 0.800 0.0315
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 1.000 0.0394
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Table 53. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package mechanical
data (continued)

mm inches®
Symbol
Min Typ Max Min Typ Max

D - 12.000 - - 0.4724 -
D1 - 10.000 - - 0.3937 -
D3 - 7.500 - - 0.2953 -

E - 12.000 - - 0.4724 -

El - 10.000 - - 0.3937 -
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 -
ccc - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to four decimal places.

Figure 48. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat recommended footprint
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11.1.3

3

LQFP48 package information

Figure 50. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package outline
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Table 54. LQFP48 - 48-pin, 7x 7 mm low-profile quad flat package mechanical

mm inches®
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
Al 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

c 0.090 - 0.200 0.0035 - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.500 - - 0.2165 -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
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Table 54. LQFP48 - 48-pin, 7x 7 mm low-profile quad flat package mechanical
(continued)

mm inches®
Symbol
Min Typ Max Min Typ Max

E1l 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to four decimal places.

Figure 51. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat recommended footprint
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11.2 Thermal characteristics

The maximum chip junction temperature (T j,45) Must never exceed the values given in
Table 18: General operating conditions on page 56.

The maximum chip-junction temperature, T34, i degrees Celsius, may be calculated
using the following equation:

Timax = Tamax * (Ppmax X ©34)

Where:

e Tamax IS the maximum ambient temperature in °C

e  Oj, is the package junction-to-ambient thermal resistance in ° C/W

* Pbmax IS the sum of Piytmax @and Pyomax (Ppmax = PinTmax + Priomax)

®  P|NTmax is the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

¢  Pjomax represents the maximum power dissipation on output pins, where:
Piomax =Z (VoL*loL) + Z((Vpp-Von)*lon). and taking account of the actual Vg, /I and
Von/lon Of the I/Os at low and high level in the application.

Table 57. Thermal characteristics(®

Symbol Parameter Value Unit
O3 Igelzr;ﬂglor_esliztirﬁer{qumnction-ambient s o
O3 IgeFr;ngILlr_eslijtjrrlclle rLumnction—ambient 45 o
On Igel:r;ngldrriesligtirl%eri]umnction-ambient 46 o
O3 Ige::r;nzgr_e?isxtz;n;e n{unction-ambient - o
O3 Igir;njlélr_esligtjnl%e rLumnCtion—ambient o o
O3 Ige':r;nglzre?jz;n;e njl'unction-ambient - o

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

11.2.1 Reference document

JESD51-2 integrated circuits thermal test method environment conditions - natural
convection (still air). Available from www.jedec.org.
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