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3.1

Introduction

This Datasheet contains the description of the STR750F family features, pinout, Electrical
Characteristics, Mechanical Data and Ordering information.

For complete information on the Microcontroller memory, registers and peripherals. Please
refer to the STR750F Reference Manual.

For information on the ARM7TDMI-S core please refer to the ARM7TDMI-S Technical
Reference Manual available from Arm Ltd.

For information on programming, erasing and protection of the internal Flash memory
please refer to the STR7 Flash Programming Reference Manual

For information on third-party development tools, please refer to the http://www.st.com/mcu
website.

Functional description

The STR750F family includes devices in 2 package sizes: 64-pin and 100-pin. Both types
have the following common features:

ARM7TDMI-S™ core with embedded Flash & RAM

STR750F family has an embedded ARM core and is therefore compatible with all ARM tools
and software. It combines the high performance ARM7TDMI-S™ CPU with an extensive
range of peripheral functions and enhanced I/O capabilities. All devices have on-chip high-
speed single voltage FLASH memory and high-speed RAM.

Figure 1 shows the general block diagram of the device family.

Embedded Flash memory

Up to 256 KBytes of embedded Flash is available in Bank 0 for storing programs and data.
An additional Bank 1 provides 16 Kbytes of RWW (Read While Write) memory allowing it to
be erased/programmed on-the-fly. This partitioning feature is ideal for storing application
parameters.

® When configured in burst mode, access to Flash memory is performed at CPU clock
speed with 0 wait states for sequential accesses and 1 wait state for random access
(maximum 60 MHz).

® When not configured in burst mode, access to Flash memory is performed at CPU
clock speed with 0 wait states (maximum 32 MHz)

Embedded SRAM
16 Kbytes of embedded SRAM accessed (read/write) at CPU clock speed with 0 wait states.

Enhanced interrupt controller (EIC)

In addition to the standard ARM interrupt controller, the STR750F embeds a nested interrupt
controller able to handle up to 32 vectors and 16 priority levels. This additional hardware
block provides flexible interrupt management features with minimal interrupt latency.
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Pin description

Table 6. STR750F pin description (continued)
Pin n° Input Output -
3
o .
= _ - 3 | Main
~— ~ ~ | &N [J] () > .
T o |85 . 4 o | function .
S| S |5 & Pinname | 2| 3| 2 5| & | E oD c Alternate function
- T | &< Fldl= &2 |8 pp| =| (after
o t o | ©| 3 s | (3) o t
o g <":'3 @ HEIE R 5| reset)
Sl |aly £ " = | o 3
- “;<' D
w
P0.29/TIM1_TH TIM1: Input ADC: Analog
7 | D1 |5 |D1|,Adc N8 w | T | x | X o2 | X | x Port029 oo o input 8
8 | E1 | 6 |D2|P028/ o | T | x | x o2 | x | x Port0.28 | TIM1: Output Compare 1
TIM1_OC1 T : :
9 E5 | 7 | D3 | TEST | Reserved, must be tied to ground
10 | E4 | 8 | D4 |VSS_IO S Ground Voltage for digital 1/0Os
P0.23/ UART1: Ready .
11 | E2 UART1_RTS/ o | Tr| X | x o2 | X | X Port0.23 | To Send ADC analog input
ADC_IN6 output®
P2.04/ TIM2: Output
12 | F5 TiM2. OCH o | T | x | x o2 | x | x Port2.04 | ot )
P03/ UART1: Ready
13 | F1 ' w | Tr| x | x o2 | x | x Port2.03 | To Send
UART1_RTS by
output
14 | F4 P2.02 w | Tr| x | X o2 | x | x Port 2.02
P0.22/ . .
15 | E3 UART1_CTS/ o | T+ | x | X o2 | x | x Port 0.22 gg\:‘cn{ C'tearT" fi‘\DCt?”a'og
ADC_IN5 inpu npu
P0.21/ UART1: Transmit data output
16| F2 | 9 | E4 | fnt 1y o | T+ | x | X o2 | x | x Port0.21 | o mable to PO, 1))
P0.20/ UART1: Receive data input
17 | F3 | 10| E3 | [\ET1 mx [ Tr| X | X 02 | x | x POrt0.20 | (o able to PO.1 4)(4§’
JTAG mode
18 | G3 | 11| E2 | P1.19/JTMS o | 71| x | x o2 | x | x selection | Port 1.19
input(®
19| G2 [12]E1|P1as/JTCK | WO | T | X | X o2 | x | x ;’::lﬁ(é"“" Port 1.18
JTAG data
20 | H3 13| F4 | P1.17/JTDO w | Tr| X | X o8 | x | x output® Port 1.17
21 | H2 14 | F3 | P1.16/JTDI w | T | X | X o2 | X | x ;’J:ﬁdata Port 1.16
22 | G1 |15 | F2 |NJTRST || Ty JTAG reset input(®)
23 | G4 P2.01 o | T¢ X o2 | x | x Port 2.01
24 | G5 P2.00 o | Tt o2 | x | x Port 2.00
Port 0.13
P0.13/ RTCK / ;'";A(r;n UART2: Transmit
25 | H1 |16 | F1 | UARTO_RTS o | 71| x | x o8 | x | x etu UARTO: Ready | pata outout
clock ata outpu
UART2_TX oy | ToSend
outpu output® (when
remapped)(s)
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Table 6. STR750F pin description (continued)
Pin n° Input Output -
3
o .
= _ _ 3 _§ Main
~— ~ ~ | &N [J] () > .
T o |85 . 9 o | function .
S| S |5 & Pinname | 2| 3| 2 5| & | E 0 c Alternate function
2zl < Eld sl 2 s |8 D pP| = (after
o t o | ©| 3 s | (3) o
i g <":'3 2 3/ elalg|¢g 5| reset)
Sl |aly £ " = | o 3
- “;<' D
1]
P1.02/ TIM2: Output compare 2
68 | A10 TIM2. OC2 o | Tt | x | X 02 | X | x Port1.02 | o oable to P0.06)®
69 | D7 | 44| C6 |VDD_IO S Supply Voltage for digital 1/0s
70 | D8 | 45| D6 | VDDA_ADC S Supply Voltage for A/D converter
71 | co P2.11 o | Tt | x | X 02 | X | x Port 2.11
72 | B10 P2.10 o | Tr| X | X 02 | X | X Port 2.10
73 | C8 |46 | D7 | VSSA_ADC S Ground Voltage for A/D converter
74 | C7 |47 | C7|VSS_IO S Ground Voltage for digital 1/0s
75 | E8 |48 | D5 | VREG_DIS [ Tr Voltage Regulator Disable input
P0.07/ Serial Memory .
76 | A9 |49 | A8 | SMI_DOUT/ o |Tr| X | X |EM2| 04 | X | X Port0.07 | Interface: data 2252'"';"3:::’0“‘
SSPO_MOSI output
Serial Memory .
P0.06 / SMI_DIN X SSPO0: Master in
77 | A8 |50 | A7 / SSPO_MISO | Tr| X | X 04 | X X Port 0.06 iI;:;)eurtface. data Slave out data
P0.05/ . ) Serial Memory
78 | A7 |51|A6|SSPO_SCLK/ |10 [T | X | x | ET1 | 04 | X | X porto.os | SSPO:Serial o iace: Serial
clock
SMI_CK clock output
P0.04 / SMI_CS0 Serial Memory | gopq; glave
79 | B7 |52 |B6 /SSPO NSS o | Tr| X | X 04 X X Port 0.04 Interface: chip select.in ut
- select output 0 P
P1.10
80 | C5 |53 |B7 |PWM_EMERGE | /O | Tt | X | X |EIT10| 02 | X | X Port1.10 | PWM: Emergency input
NCY
81 | B6 |54 |B5 |P1.09/PWMI WO |Tr| X | X |EITO| 04 | X | X Port1.09 | PWM: PWM1 output
82 | ce P2.09/PWMIN | 11O | T | X | X 02 | X | X Port 2.09 mxin)WW complementary
83 | G7 P2.08 / PWM2 o | Tt | X | X 02 | X | X Port2.08 | PWM: PWM2 output®
84 | G6 P2.07/PWM2N | 1/O | Tr | X | X 02 | X | x Port 2.07 mlm:t(“P)WMz complementary
85 | F7 P2.06 / PWM3 o | T+ | X | X 02 | X | X Port2.06 | PWM: PWM3 output®
86 | F6 P2.05/PWM3N | 10 | Tr | X | X o2 | x | x Port 2.05 Z‘ﬁ’m(EWMS complementary
PWM: PWMH1 .
87 | A6 | 55| A5 |P1OB/PWMIN/ | 0t | x | x o4 | x | x Port1.08 |complementary |ADC:analog
ADC_IN11 8) input 11
output
88 | B5 |56 | B4 |P1.07/PWM2 WO |Tr| X | X |EIT8| 04 | X | X Port1.07 | PWM: PWM2 output®
PWM: PWM2 .
89 | A5 |57 | A4 |F1.0B/PWMN/ o | |y | x o4 | x | x Port1.06 | complementary |~DC:analog
ADC_IN10 @ input 10
output
90 | B4 |58 B3 |P1.05/PWM3 WO |Tr| X | X |EIT7| 04 | X | X Port1.05 | PWM: PWM3 output®
20/84 17
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Electrical parameters

6.1.4

6.1.5

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 6.

Figure 6.

Pin loading cond

itions

CL=50pF

STR7 PIN

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 7.

Figure 7.

Pin input voltage

STR7 PIN
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Electrical parameters STR750Fxx STR751Fxx STR752Fxx STR755Fxx

6.1.6 Power supply schemes

When mentioned, some electrical parameters can refer to a dedicated power scheme
among the four possibilities. The four different power schemes are described below.

Power supply scheme 1: Single external 3.3 V power source

Figure 8. Power supply scheme 1

IN STANDBY MODE THIS BLOCK IS KEPT POWERED ON

Vig_BKkp — T T T T T T TR PR T — — — 1
BACKUP |
LOW POWER N WAKEUP LOGIC, |
VOLTAGE Vipvreg ~1.4V BACKUP REGISTERS)
Pt -
REGULATOR I |
T+ —s
POWER |
] SWITCH |
Vig
- ——— 9 .
MAIN KERNEL LOGIC
VOLTAGE | YMvrec =18V Veore (CPU &
REGULATOR ‘ DIGITAL &
MEMORIES)
|Vig=3.3v

GP1/Os [ /0 LOGIC

V
DD_PLL |

Vss_pLL PLL

ADC
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Electrical parameters

6.3.2

6.3.3

Operating conditions at power-up / power-down

Subject to general operating conditions for Ty.

Table 11.  Operating conditions at power-up / power-down

Symbol Parameter Conditions Min" | Typ |[Max("| uUnit
v 20 us/V
tVDD 10 DD 10 rise time rate
- - 20 ms/V
i i 20 ps/V
f1g Vg rise time rate ) When 1.8 V power is supplied
externally 20 ms/V
1. Data guaranteed by characterization, not tested in production.
Embedded voltage regulators
Subject to general operating conditions for Vpp o, and Ty
Table 12. Embedded voltage regulators
Symbol Parameter Conditions Min | Typ | Max | Unit
VMVREG MVREG power supply(" load <150 mA 1.65 [1.80 | 1.95 \)
Vi pVREG LPVREG power supply® load <10 mA 1.30 (140 | 150 | V
VDD 10 rise
Voltage Regulators start-up slope = 20 ps/V 80 s
tVREG_PWRUP(1) time (tO reach 90% of final V18 -
value) at Vpp o power-up® | Vpp_io rise 35 ms
- slope = 20 ms/V
1. Vpvgeg is observed on the V4g, Vigreg and Viggkp pins except in the following case:
-In ST%P mode with MVREG OFF (LP_PARAM13 bit). See note 2.
- In STANDBY mode. See note 2.
2. In STANDBY mode, V| pyRreg is observed on the V4ggkp pin
In STOP mode, V| pyRreg IS observed on the V4g, Vigreg and Viggkp pins.
3. Once Vpp |o has reached 3.0 V, the RSM (Regulator Startup Monitor) generates an internal RESET
during this start-up time.
35/84
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Electrical parameters

Table 16. Dual supply supply typical power consumption in Run, WFI, Slow and

Slow-WFI modes

consider that this consumption is split as follows:
IpD(single supply)~'DD(dual supply)= 'DD_v18 + IpD(VDD_I0)

For 3.3V range: IDD(VDD_IO) ~1to2mA
For 5V range: Ippvpp_io) ~ 2 to 3 MA

Therefore most of the consumption is sunk on the Vg power supply
This formula does not apply in STOP and STANDBY modes, refer to Table 17.

To calculate the power consumption in Dual supply mode, refer to the values given in Table 15. and

Subject to general operating conditions for Vpp o, and Ty

Table 17. Typical power consumption in STOP and STANDBY modes
- 3.3V 5V .
Symbol Parameter Conditions Unit
y Typ™ | Typ®
LP_PARAM bits: ALL OFF(®) 12 15
LP_PARAM bits : MVREG ON, OSC4M OFF, FLASH
6 130 135
OFF®)
Supply current
in STOP LP_PARAM bits: MVREG ON, OSC4M ON , FLASH 1950 1930 pA
mode(® OFF®)
LP_PARAM bits: MVREG ON, OSC4M OFF, FLASH ON ® 1 630 635
LP_PARAM bits: MVREG ON, OSC4M ON, FLASH ON ©® | 2435 2425
LPPARAM bits: ALL OFF, with V4g=1.8 V lop_v1e 5 5
Iop® Ibp_vas <1 <1
. Ipb_vis 410 410
Supply current LP_PARAM bits: OSC4M ON, FLASH OFF I Va3 1475 1435
in STOP — pA
7
mode(”) LP_PARAM bits: OSC4M OFF, FLASHON | DD_v18 950 550
Ibp_vas <1 1
. Ipp_vis 910 910
LP_PARAM bits: OSC4M ON, FLASH ON I, vas 1475 1445
Supply current | RTC OFF 11 14
in STANDBY pA
mode® RTC ON clocked by OSC32K 14 18
1. Typical data are based on Ty=25°C, Vpp |0=3.3 V and Vg=1.8 V unless otherwise indicated in the table.
2. Typical data are based on Tp=25°C, Vpp |0=5.0 V and Vg=1.8 V unless otherwise indicated in the table.
3. The conditions for these consumption measurements are described at the beginning of Section 6.3.4 on page 36.
4. Single supply scheme see Figure 12.
5. In this mode, the whole digital circuitry is powered internally by the LPVREG at approximately 1.4 V, which significantly
reduces the leakage currents.
6. In this mode, the whole digital circuitry is powered internally by the MVREG at 1.8 V.

7. Dual supply scheme see Figure 13.
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6.3.6

50/84

Memory characteristics

Flash memory

Subject to general operating conditions for Vpp |0 and Vg, Tp = -40 to 105 °C unless
otherwise specified.

Table 26. Flash memory characteristics
Value
Symbol Parameter Test Conditions Unit
Typ | Max("
tpw | Word Program 35 us
tppw | Double Word Program 60 us
Single Word programming of @
tpgg | Bank O Program (256K) a checker-board pattern 2 4.9 s
Single Word programming of @
tpp1 Bank 1 Program (16K) a checker-board pattern 125 224 ms
Not preprogrammed (all 1) 154 | 2.94)
t Sector Erase (64K s
ES (64K) Preprogrammed (all 0) 1.176 | 2.38@
Not preprogrammed (all 1) 392 | 5601
t Sector Erase (8K ms
ES (8K) Preprogrammed (all 0) 343 | 5320
Not preprogrammed (all 1) 8.0 13.7
t Bank 0 Erase (256K s
ES ( ) Preprogrammed (all 0) 6.6 11.2
Not preprogrammed (all 1) 0.9 1.5
t Bank 1 Erase (16K S
ES (16K) Preprogrammed (all 0) 0.8 1.3
trpp | Recovery when disabled 20 us
tpg. | Program Suspend Latency 10 us
tes. | Erase Suspend Latency 300 us
1. Data based on characterisation not tested in production
2. 10K program/erase cycles.
Table 27. Flash memory endurance and data retention
Value
Symbol Parameter Conditions Unit
Min" | Typ | Max
Nenp_po | Endurance (Bank 0 sectors) 10 kcycles
Nenp_ g1 | Endurance (Bank 1 sectors) 100 kcycles
Yget |Data Retention Tp=85°C 20 Years
Min time from Erase
tesr | Erase Suspend Rate Resume to next Erase 20 ms
Suspend

1. Data based on characterisation not tested in production.
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6.3.7

EMC characteristics

Susceptibility tests are performed on a sample basis during product characterization.

Functional EMS (electro magnetic susceptibility)

Based on a simple running application on the product (toggling 2 LEDs through I/O ports),
the product is stressed by two electro magnetic events until a failure occurs (indicated by the
LEDs).

e ESD: Electro-Static Discharge (positive and negative) is applied on all pins of the
device until a functional disturbance occurs. This test conforms with the IEC 1000-4-2
standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100pF capacitor, until a functional disturbance occurs. This test
conforms with the IEC 1000-4-4 standard.

A device reset allows normal operations to be resumed. The test results are given in the
table below based on the EMS levels and classes defined in application note AN1709.

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Software recommendations:

The software flowchart must include the management of runaway conditions such as:
e Corrupted program counter

® Unexpected reset

® Critical Data corruption (control registers...)

Prequalification trials:

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the RESET pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behaviour is detected, the software can be
hardened to prevent unrecoverable errors occurring (see application note AN1015).

Table 28. EMC characteristics

Level/

Symbol Parameter Conditions
Class

VDD_|O:3'3 Vorb V,
TA=+25o C, fCK?SYS:32 MHz Class A
conforms to IEC 1000-4-2

Voltage limits to be applied on any I/O pin to

V . . .
FESD |induce a functional disturbance

Fast transient voltage burst limits to be applied | Vpp 0=3.3V or5V,
Vegrg | through 100pF on Vpp and Vgg pins to induce | Ta=+25° C, fck sys=32 MHz Class A

a functional disturbance conforms to IEC 1000-4-4
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6.3.9

60/84

TB and TIM timer characteristics

Subject to general operating conditions for Vpp |0, fck_sys, and Ty unless otherwise

specified.

Refer to Section 6.3.8: I/O port pin characteristics on page 54 for more details on the
input/output alternate function characteristics (output compare, input capture, external clock,
PWM output...).

Table 36. TB and TIM timers

60 MHz

Symbol | Parameter Conditions Min | Typ Max Unit
tw(cAP)in Lnuﬁ:;?ﬁ;ure TIMO,1,2 2 tok_TIm
fok_Timmax) = fek_svs 1 tok_Tiv
Timer " gCOKK}I-w; foK_svs = 16.6(") ns
tres(Tiv)  |resolution
time(") fok_TiMmax) =fek sys | 1 tok_Tim
TIMO,1,2 f6C0K|\7|1|-||’\£ =fok sys = 16,6 ns
Timer fok_Timmax)=fck sys | O fok_Tiv/4 | MHz
fexr ?r);tc?l:r;?c(;%%k TIMO, 1.2 ¢, i = fox_svs = 0 15 MHz
T or TI2 60 MHz
Restim rTeirsno?LrJtion 16 bit
16-bit 1 65536 | tck Tim
Sgﬁgﬂﬁgﬁ" ™ LCOKMTQ"; feksys= 100166 1092 us
‘oounTER :gt:::gtglgck 1 65536 tck_TIm
I(Jrz-stggler) o2 ok T =lok svs= 0 0166 1092 s
65536x65536 | tck Tim
Maximum " gCOde; fox_svs = 71.58 s
fax_count|Possible 65536x65536 | ok T
TIMO1.2 oy 7im = fox_svs = 71.58 s

1. Take into account the frequency limitation due to the I/O speed capability when outputting the PWM to 1/0
pin, described in : Output speed on page 57.
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Electrical parameters

Table 37. PWM Timer (PWM)
Symbol Parameter Conditions Min | Typ | Max Unit
fok_Timmax) = fek_sys 1 tok_TIm
tres(wmy | PWM resolution time fok_Tim = fok_sys = 16,6 o
60 MHz ’
Respym | PWM resolution 16 bit
; 1
v 1) PWM/DAC output step VDD7|O=3'3 V, Res=16-bits 50( ) uv
©s voltage Vpp_10=5.0 V, Res=16-bits 76(1) uv
Timer clock period 1 65536 | tck Tim
tcounTer |when internal clock is
65536x i
i Maximum Possible 65536 | TV
MAX_COUNT
Count fek v = fek_sys = 7158 | s
60 MHz ’

1.

1/0 pin, as described in : Output speed on page 57.

Take into account the frequency limitation due to the 1/O speed capability when outputting the PWM to an
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Figure 28. SPI configuration - master mode, single transfer
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: . te(sck) :
- ! ' I . L | tSCKNSSH (CPHA=0)
_ ! sample : ! . sample, : —
CPHA=0 ' edge W ' edge/” trigge :
CPOL=0 : : & edge 7! ; - edge: :
5| cPHazo  — N Y N : N :
E| croL=1 : N 4 AN /m
v ' trigger . trigger - , - tSCKNSSH (CPHA=1)
S| cPHA=t . ! , - !
@ | cpol-o ' °%987  sampleny edoy/! . m '
CPHA=1 — ' ' ' . /—\ iy
CPOL=1 : : v/
: E‘”‘SCKH) : trsck)
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Figure 29. SPI configuration - master mode, continuous transfer, CPHA=0

te(sck) 1.5"scK)
NSS outpuT :_/—\ ' . . . . / Vo .

: ! sample trigger sample trigger sample trigger sample, trigger sample trigger : ! sample trigger sample !
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: FRAME 1 X FRAME 2

Figure 30. SPI configuration - master mode, continuous transfer, CPHA=1
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SSP synchronous serial peripheral in slave mode (SPI or Tl mode)

Subject to general operating conditions with C| = 45 pF

Table 39. SSP slave mode characteristics(!)

Symbol Parameter Conditions Min Max Unit
SSPO
fsck SPI clock frequency SsP1 (2f'66 I\;I1I-|22) MHz
PLCK
i NSS input setup time w.r.t SSPO 0
suiNSS) | SCK first edge SSP1 0
i NSS input hold time w.r.t SSPO tpcLi+15ns
hNSS) SCK last edge SSP1 tPCLK+1 5ns
¢ NSS low to Data Output SSPO 2tpcik 3tpcLk+30 ns
NSstav MISQO valid time SSP1 2tPCLK 3tPCLK+30 ns
; NSS low to Data Output SSPO 2tpcik BtpcLk+15 ns
NSSLQZ | MISO invalid time SSP1 Yook | BleoLrH15 NS
ns
i SCK trigger edge to data SSPO 15
SCKQV" 1 output MISO valid time SSP1 30
' SCK trigger edge to data SSPO 2tpcLk
SCKAX | output MISO invalid time SSP1 2tpoLk
i MOSI setup time w.r.t SCK SSPO 0
suMOSI) | sampling edge SSP1 0
. MOSI hold time w.r.t SCK SSPO | 3tpcik+15ns
nMOSh | sampling edge SSP1 | Btpoic+15 ns

1. Data based on characterisation results, not tested in production.

Figure 33. SPI configuration, slave mode with CPHA=0, single transfer
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Figure 37. TI configuration - slave mode, single transfer
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Figure 38. TI configuration - slave mode, continuous transfer
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6.3.12
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10-bit ADC characteristics

Subject to general operating conditions for Vppa apc: fecLk, and Ty unless otherwise
specified.

Table 45. 10-bit ADC characteristics

Symbol Parameter Conditions Min  |[Typ"| Max Unit
fapc | ADC clock frequency 0.4 8 MHz
VA|N Conversion voltage range(z) VSSA_ADC VDDA_ADC \Y
Ran | External input impedance®)®) 10 kQ

External capacitor on analo
Cain input® P 9 6.8 pF
+400 pAlanected 1 WA
on any pin
-400 pA injected
on any pin
except specific 1 pA
I|kg Induced input leakage current | adjacent pins in
Table 46
-400pA injected
on specific
adjacent pins in 40 HA
Table 46
Internal sample and hold
Canc capacitor 3.5 PF
f =8 MHz 725.25 us
tcaL | Calibration Time CK_ADC
5802 1/fapc
fCK_ADC=8 MHz 3.75 us

Total Conversion time

o | i g o
Sunk on

| 3.7 mA

ADC Vbpa_ADC

1. Unless otherwise specified, typical data are based on T,=25°C. They are given only as design guidelines
and are not tested.

Calibration is needed once after each power-up.

3. CparasiTic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus
the pad capacitance (3 pF). A high CparasiTic value will downgrade conversion accuracy. To remedy this,
fapc should be reduced.

4. Depending on the input signal variation (foin), Can can be increased for stabilization time and reduced to
allow the use of a larger serial resistor (Rp\)- It is valid for all fap¢ frequencies < 8 MHz.
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ADC accuracy vs. negative injection current

Injecting negative current on specific pins listed in Table 46 (generally adjacent to the analog
input pin being converted) should be avoided as this significantly reduces the accuracy of
the conversion being performed. It is recommended to add a Schottky diode (pin to ground)
to pins which may potentially inject negative current.

Table 46. List of adjacent pins

Analog input Related adjacent pins

a None

AIN1/P0.03 None

AIN2/P0.12 PO.11

AIN3/P0.17 P0.18 and P0.16

AIN4/P0.19 P0.24

AIN5/P0.22 None

AIN6/P0.23 P2.04

AIN7/P0.27 P1.11 and P0.26

AIN8/P0.29 P0.30 and P0.28

AIN9/P1.04 None

AIN10/P1.06 P1.05

AIN11/P1.08 P1.04 and P1.13

AIN12/P1.11 P2.17 and P0.27

AIN13/P1.12 None

AIN14/P1.13 P1.14 and P1.01

AIN15/P1.14 None

Figure 42. Typical application with ADC

Voo STR75XX
obv
vl TN
= I o Ok, E Ce

Analog power supply and reference pins

The Vppa_apc @and Vssa apc Pins are the analog power supply of the A/D converter cell.

Separation of the digital and analog power pins allow board designers to improve A/D
performance. Conversion accuracy can be impacted by voltage drops and noise in the event
of heavily loaded or badly decoupled power supply lines (see : General PCB design
guidelines on page 74).
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Figure 48. 100-ball low profile fine pitch ball grid array package

Schmwe [0] _ mm inches(
Dim.
IT‘ : [ Min Typ Max Min Typ Max
—TooTTuoooT A 1.700 0.0669
9| ¥ 2 -
= A1 | 0.270 0.0106
= > A2 1.085 0.0427
— . A3 0.30 0.0118
A4 0.80 0.0315
« $b0000000 b 0.45 | 0.50 | 0.55 |0.0177|0.0197 [0.0217
199993838838 |- D | 9.85 | 10.00 | 10.15 |0.38780.3937 | 0.3996
¢l 933383333933 ) D1 7.20 0.2835
El 99999939338 ] E 9.85 | 10.00 | 10.15 | 0.3878 | 0.3937 | 0.3996
[ 8955000959 3 7.20 0.2835
A 00000030% e 0.80 0.0315
12354567\89f10 F 1.40 0.055
i \ ddd 0.12 0.005
oL Ll eee 0.15 0.006
M fff 0.08 0.003
BE@  omou v Number of Balls
N 100
?j/lal_ues in inches are converted from mm and rounded to 4 decimal
igits.

Figure 49. Recommended PCB design rules (0.80/0.75mm pitch BGA)

Dpad

Dsm

Dpad

0.37 mm

Dsm

0.52 mm typ. (depends on solder

mask registration

tolerance

Solder paste

0.37 mm aperture diameter

— Non solder mask defined pads are recommended

— 4 to 6 mils screen print
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7.2

7.2.1

Thermal characteristics

The maximum chip junction temperature (T j,ax) Must never exceed the values given in
Table 10: General operating conditions on page 34.

The maximum chip-junction temperature, T 4y, in degrees Celsius, may be calculated
using the following equation:

Tymax = Tamax + (Ppmax X ©ya)
Where:
—  Tamax is the maximum Ambient Temperature in °C,
— Oy, is the Package Junction-to-Ambient Thermal Resistance, in © C/W,

- Pbmax is the sum of Piytmax @and Pyyomax (Ppmax = PiNTmax + Pi/omax);

—  PiNTmax 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 =2 (VoL"loL) + Z((Vpp-Vor)low).
taking into account the actual Vg, / lg and Vgu / Igy of the 1/Os at low and high
level in the application.

Table 48. Thermal characteristics(!

Symbol Parameter Value Unit

Thermal Resistance Junction-Ambient o
©ua LQFP 100 - 14 x 14 mm /0.5 mm pitch 46 cw

Thermal Resistance Junction-Ambient o
©ua LQFP 64 - 10 x 10 mm / 0.5 mm pitch 45 Cw

Thermal Resistance Junction-Ambient

©un LFBGA 64 - 8 x 8 x 1.7mm 58 CW

Thermal Resistance Junction-Ambient o
©Ja LFBGA 100 - 10 x 10 x 1.7mm 41 CW

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

Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org
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7.2.2
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Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the order code
Table 49: Order codes on page 81.

The following example shows how to calculate the temperature range needed for a given
application.
Assuming the following application conditions:

Maximum ambient temperature Tpnax= 82 °C (measured according to JESD51-2),

Ipbmax=8 MA, Vpp = 5 V, maximum 20 1/Os used at the same time in output at low level

with lo. =8 mA, Vg =0.4V

PINTmax =8 mMA x 5 V=400 mW
Plomax =20 x 8 mA x 0.4V =64 mW
This gives: PiyTmax= 400 mW and P gpax 64 mW:
Ppmax =400 mW + 64 mW

Thus: Ppymax = 464 mW

Using the values obtained in Table 48 T j 4y is calculated as follows:

—  For LQFP100, 46°C/W
Tymax = 82° C + (46° C/W x 464 mW) = 82°C + 21°C = 103° C
This is within the range of the suffix 6 version parts (-40 < T; < 105° C).

In this case, parts must be ordered at least with the temperature range suffix 6
(see Table 49: Order codes on page 81).

— For BGA64, 58°C/W
T max = 82° C + (58° C/W x 464 mW) = 82°C + 27°C =109° 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 49: Order codes on page 81).

Figure 50. LQFP100 Ppax VS Ta
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