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Description

STR750Fxx STR751Fxx STR752Fxx STR755Fxx

1 Description

The STR750 family of 32-bit microcontrollers combines the industry-standard ARM7TDMI®
32-bit RISC core, featuring high performance, very low power, and very dense code, with a
comprehensive set of peripherals and ST's latest 0.18uy embedded Flash technology. The
STR750 family comprises a range of devices integrating a common set of peripherals as
well as USB, CAN and some key innovations like clock failure detection and an advanced
motor control timer. It supports both 3.3V and 5V, and it is also available in an extended
temperature range (-40 to +105°C). This makes it a genuine general purpose
microcontroller family, suitable for a wide range of applications:

® Appliances, brushless motor drives

® USB peripherals, UPS, alarm systems
® Programmable logic controllers, circuit breakers, inverters
® Medical and portable equipment

2 Device overview
Table 2. Device overview
STR755FRO STR751FR0/ | STR752FR0/ | STR755FV0 STR750FV0/
Features STR755FR1 STR751FR1/ | STR752FR1/ | STR755FV1/ STR750FV1/
STR755FR2 STR751FR2 STR752FR2 | STR755FV2 STR750FV2
Flash - Bank O (bytes) 64K/128K/256K
Flash - Bank 1 (bytes) 16K RWW
RAM (bytes) 16K

Operating
Temperature.

Ambient temp.:-40 to +85°C / -40 to +105°C (see Table 49)
Junction temp. -40 to + 125 °C (see Table 10)

Common Peripherals

3 UARTSs, 2 SSPs, 1 IC,
3 timers 1 PWM timer, 72
I/Os 15 Wake-up lines, 16 A/D Channels

3 UARTSs, 2 SSPs, 1 12C, 3 timers 1 PWM timer,
38 1/0s 13 Wake-up lines, 11 A/D Channels

USB/CAN peripherals

None USB CAN None USB+CAN

Operating Voltage

3.3V or 5V 3.3V 3.3V or 5V

Packages (x)

T=LQFP64 10x10, H=LFBGA64 T=LQFP100 14x14, H=LFBGA100
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3

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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STR750Fxx STR751Fxx STR752Fxx STR755Fxx Pin description

4.1 Pin description table

Legend / abbreviations for Table 6:

Type: | = input, O = output, S = supply,

Input levels: All Inputs are LVTTL at Vpp |0 =3.3V+/-0.3V or TTL
at Vpp |0 =5V* 0.5V. In both cases, Tt means
ViLmax =0-8V V|ymin=2.0V

Inputs: All inputs can be configured as floating or with
internal weak pull-up or pull down (pu/pd)

Outputs: All Outputs can be configured as Open Drain (OD) or
Push-Pull (PP) (see also note 6 below Table 6).
There are 3 different types of Output with different
drives and speed characteristics:

— 08: fax = 40 MHz on C =50pF and 8 mA static
drive capability for Vo =0.4V and up to 20 mA for
Vo=1.3V (seeOutput driving current on page 55)

— 04: frax = 20 MHz on C =50pF and 4 mA static
drive capability for Vo =0.4V (seeOutput driving
current on page 55)

— 02: fax = 10 MHz on C =50pF and 2 mA static
drive capability of for Vo =0.4V (seeOutput driving
current on page 55)

External interrupts/wake-up lines: EITx

Ky_l 15/84




STR750Fxx STR751Fxx STR752Fxx STR755Fxx

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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Pin description

STR750Fxx STR751Fxx STR752Fxx STR755Fxx

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




STR750Fxx STR751Fxx STR752Fxx STR755Fxx Memory map

5 Memory map

Figure 5. Memory map

Addressable Memory Space Peripheral Memory Space
4 Gbytes 32 Kbytes
O0xFFFF FFFF 0xFFFF FFFF
APBB;E)QEMI 32K Reserved 1K
O0xFFFF 8000 O0xFFFF FC00
OXFFFF FBFF
EIC 1K
OXFFFF F800
7 OXFFFF F7FF
EXTIT 1K
OxFFFF F400
OXFFFF F3FF
RTC 1K
0xE000 0000 FLASH Memory Space OXFFFF F000
0xDFFF FFFF 128/256 Kbytes O0xXFFFF EFFF DMA 1K
OXFFFF EC00
OXFFFF EBFF
0%2010 DFFF Reserved 1K
0x2010 co00|__SystemMemory | 8K OXFFFF E800
6 O0xXFFFF E7FF
0x2010 0017 : GPIO I/O Ports 1K
010 0000| Flash registers | 248 gurere E400
Reserved 1K
0xC000 0000 OXFFFF E000
OXBFFF FFFF OXFFFF DFFF
UART2 1K
OXFFFF DC00
OXFFFF DBFF
UART1 1K
OXFFFF D800
5 OXFFFF D7FF
UARTO 1K
0xFFFF D400
0x200C 4000 OxFFFF D3FF
0x200C 3FFF| B1F1 8K Reserved 1K
0xA000 0000 0%200C 2000 OXFFFF D000
0X9FFF FFFF 9x200¢ 299 OXFFFF CFFF
B1F0 8K 12C 1K
0x200C 0000} 0XFFFF CCO0
0xXFFFF CBFF
Reserved 1K
OXFFFF C800
4 0x3990 0013 smi OXFFFF C7FF
0x9000 0000 CAN 1K
OXFFFF C400
O0x83FF FFFF OXFFFF C3FF 1K
Reserved
0x8000 0000 | SMI EXt. Memory OXFFFF C000
0x7FFF FFFF OXFFFF BFFF
SSP1 1K
OXFFFF BC00
0xFFFF BBFF
SSPO 1K
OxFFFF B800
3 0xXFFFF B7FF
Reserved 1K
OxFFFF B400
0x6000 0047 OxFFRE B3FE 1K
WDG
0x6000 0000 | CONF+MRCC 0x2003 FFFF OXFFFF B000
0x5FFF FFFF O0XFFFF AFFF
Reserved 1K
BoF7®  |6aK B 280
USB Registers 1K
2 0x2003 0000 OXErer Aver
0x2002 FFFF Reserved 1K
OXFFFF A400
0x4000 3FFF (2) 8XFFFF Aggg USB RAM 256 x16-bit|
XFFFF A x16-bi
0x4000 0000 | Internal SRAM BOF6 64K OXFFFF 2000 1K
0x3FFF FFFF 0xXFFFF 9FFF 1K
0x2002 0000 OXFFFF 9C00 G
0x2001 FFFF 0xFFFF 9BFF WM 1K
1 OxFEFF 9800
BOF5 64K 0xFFFF 97FF TiM2 1K
OXFFFF 9400
0x2010 0017 0x2001 0000 OXFERE 938 TIM1 1K
x
0x2000 0000 | Internal Flash 0x2000 FFFF OXFFFF 9000
0x1FFF FFFF OXFFFF 8FFF TIMO 1K
BOF4 32K OXFFFF 8C00
0x2000 8000 OXFFFF 8BFF -
0x2000 7FFF BOF3 8K TB Timer 1K
0 0x2000 6000 OXFFFF 8800
0%2000 SFFF BOF2 8K OXFFFF 87FF
R3080 4008 B I AL
X FFFF
. 932999 2900 BOF1 8K OXFFFF 83FF A " 1K
1 X eserve
0x0000 0000 |_BoOt Memory® 128KI256K N\ 0x2000 0000 BOFO 8K OXFFFF 8000
(1) In internal Flash Boot Mode, internal FLASH is aliased at 0x0000 0000h
(2) Only available in STR750Fx2
[ | Reserved
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6.1

6.1.1

6.1.2

6.1.3
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Electrical parameters

Parameter conditions

Unless otherwise specified, all voltages are referred to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Tymax (given by the selected
temperature range).

Data based on product characterisation, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (mean+3X).

Typical values

Unless otherwise specified, typical data are based on Tp=25° C, Vpp |0=3.3 V (for the
3.0 V<Vpp |0<3.6 V voltage range) and Vg=1.8 V. They are given only as design guidelines
and are not tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean+2%).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.




STR750Fxx STR751Fxx STR752Fxx STR755Fxx

Electrical parameters

Figure 14. Power consumption measurements in power scheme 3 (regulators

enabled)

Vbpa_apc Pins

Vbpa_pLL PiNs

Ippa_apc EJ QZS

Ipp = Ippa_pLL + Ippa_apc + Iso + l1g

Ipp is measured, which corresponds to the total current consumption :

LT
Ippa PLL EJ E) ';'a TR
/I-\ — Vbp_io Pins T
A DD LT
5.0V u ballast 5.0V
Supply 40( regulator Iso| y | internal
T transistor load
L1
il Vg pins (including Vggip) T
TR “;@ | 18V
18| ¥ | internal
load

Figure 15. Power consumption measurements in power scheme 4 (regulators

disabled)

Vbpa_apc Pins

Vbpa_pLL Pins

Ippa_apc EJ ﬁ;gg

Ipb_vs0= Ipba_pLL + Ibpa_apc + Iso
Ipp_vig=l18

Ipp_vs0 @nd Ipp_y1g are measured which correspond to:

TN

]
|DDAPLLE PLL T
load
m Vpp_o pins TN
5.0V 17 5.0v
I N
Supply | V1gpins (nclucing Ve ol y internal
I L]
1.8V @ L1 TN
Supply
T

| _r 1.8V
18| 'Y | internal

load
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Table 14. Maximum power consumption in STOP and STANDBY modes

Max(®)
Symbol | Parameter Conditions (") Typ®? Unit
y e Ta Ta Ta
25°C | 85°C | 105°C
LP_PARAM bits: ALL OFF(*)
. " © ) 3.3v 12 16 117 | 250 | pA
Single supply scheme see Figure 12. |range
LP_PARAM bits: ALL OFF lbp.vis | 5 8 60 | 110 |
Supply . Dual supply scheme see Figure 13.  |lpp va3 <1 3 20 26 K
current in
STOP mode | LP_PARAM bits: ALL OFF®) 5V 5 | 22 | 160 | 310 | ua
| Single supply scheme see Figure 10 |range H
DD
LP_PARAM bits: ALL OFF lbp.vis | 5 8 60 | 110
Dual supply scheme see Figure 11 Ipb_vs0 3 6 50 65
Supply f;;g\g 10 | 20 | 25 | 28 | nA
current in
stanpy  |RTCOFF 5V
mode range 15 | 25 | 30 | 33

The conditions for these consumption measurements are described at the beginning of Section 6.3.4.
Typical data are based on Tp=25°C, Vpp |0=3.3V or 5.0V and Vg=1.8V unless otherwise specified.

Data based on product characterisation, tested in production at Vpp o max and Vg max (1.95V in dual supply mode or
regulator output value in single supply mode). -

4. In this mode, the whole digital circuitry is powered internally by the LPVREG at approximately 1.4V, which significantly
reduces the leakage currents.
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difference between N+1 consecutive clock rising edges and Ty, is the minimum time
difference between N+1 consecutive clock rising edges.

N should be kept sufficiently large to have a long term jitter (ex: thousands).
For N=1, this becomes the single period jitter.

See Figure 23

Cycle-to-cycle jitter (N period jitter)

This corresponds to the time variation between adjacent cycles over a random sample
of adjacent clock cycles pairs. Jitter(cycle-to-cycle) = Max(Tcycle n- Tcycle n-1) for n=1

to N.
See Figure 24

Figure 23. Self-referred jitter (single and long term)

. .
| n | n+1
IDEAL |! ! !
CK_PLL /
| | |
! T
|

>
! single period o
trigger point gj!itterr) long term

| |
ACTUAL| ! \ % \
CK_PLL |/
! N )

jitter

Figure 24. Cycle-to-cycle jitter

IDEAL
CK_PLL

|
ACTUAL
CK_PLL

Tcycle 1

n+N

Tcycle 2

| Toycle N-1 |
1 1




Electrical parameters STR750Fxx STR751Fxx STR752Fxx STR755Fxx

6.3.8 I/O port pin characteristics

General characteristics

Subject to general operating conditions for Vpp |0 and Tp unless otherwise specified.

Table 32. General characteristics

I/O static characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Vi Input low level voltage 0.8 v
ViH Input high level voltage TTL ports 2
Schmitt trigger voltage
Vhys hysteresis(") 400 mv
Iingpiny | Injected Current on any I/O pin +4
Zl"\é g$p|N Total injected current (sum of all .05 mA
I/0 and control pins) -
| Ipr:s:t leakage current on robust See Section 6.3.12 on page 72
kg
Input leakage current(®) Vss<VIN<VDD 10 +1 A
W
Is Static current consumption(“) Floating input mode 200
Weak pull-up equivalent Vbp_10=33V | 50 | 95 | 200 | kQ
Reu | resistor®) Vin=Vss
Vpp 10=5V 20 | 58 | 150 | kQ
Weak pull-down equivalent Vbp_10=33V | 25 | 80 | 180 | kQ
RPD | esistor®) ViN=Vbp_io
Vpp_10=5 V 20 | 50 | 120 | kQ
Cpo I/0 pin capacitance 5 pF
i External interrupt/wake-up lines > Tap
w(Iin | pulse time(® B

1. Hysteresis voltage between Schmitt trigger switching levels.

2. When the current limitation is not possible, the V,\ absolute maximum rating must be respected, otherwise
refer to liyypiny Specification. A positive injection Is induced by Vin>Vpp o While a negative injection is
induced by(V|N<VSS. Refer to Section 6.2 on page 32 for more details.

Leakage could be higher than max. if negative current is injected on adjacent pins.

Configuration not recommended, all unused pins must be kept at a fixed voltage: using the output mode of
the 1/O for example or an external pull-up or pull-down resistor (see Figure 25). Data based on design
simulation and/or technology characteristics, not tested in production.

The Rpy pull-up and Rpp pull-down equivalent resistor are based on a resistive transistor.

To generate an external interrupt, a minimum pulse width has to be applied on an 1/O port pin configured
as an external interrupt source.

54/84 Ky_’




Electrical parameters

STR750Fxx STR751Fxx STR752Fxx STR755Fxx

NRSTIN and NRSTOUT pins

NRSTIN Pin Input Driver is TTL/LVTTL as for all GP 1/Os. A permanent pull-up is present
which is the same as Rp (see : General characteristics on page 54)

NRSTOUT Pin Output Driver is equivalent to the O2 type driver except that it works only as
an open-drain (the P-MOS is de-activated). A permanent pull-up is present which is the
same as Rpy, (see : General characteristics on page 54)

Subject to general operating conditions for Vpp |0 and Tp unless otherwise specified.

Table 35. NRSTIN and NRSTOUT pins

Symbol Parameter Conditions Min | Typ " | Max | Unit
Vv NRSTIN Input low level 8
ILINRSTIN) | yojtage(!) 0.
\
Vv NRSTIN Input high level 5
IHNRSTIN) | \ioltage(!)
NRSTIN Schmitt trigger
Vhys(NRSTIN) voltage hysteresis(? 400 mv
NRSTOUT Output low level
VOL(NRSTIN) voltage(s) P ||o=+2 mA 0.4 \Y
R NRSTIN Weak pull-up Vv Vbp_10=33V |25 | 50 | 100 | kQ
PU(NRSTIN) equivalent resistor® IN=YSS Vop 10=5 V 20 31 100 | kQ
Generated reset pulse
twRrsTLout | duration (visible at NRSTOUT | Internal reset source 15 20 us
At Vpp 10 power-up® | 20 us
i External reset (pL)JIse hold time Wh \;
h(RSTL)in at NRSTIN pin 6 en Vpp is
established_88 1 us
. . . The time between two
maximum negative spike spikes must be higher
tyRsTL)IN d;r(a;glon filtered at NRSTIN than 1/2 of the spike 150 ns
P duration.

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

Hysteresis voltage between Schmitt trigger switching levels.

The | current sunk must always respect the absolute maximum rating specified in Section 6.2.2 and the
sum of |, (I/O ports and control pins) must not exceed lygs.

The Rpy pull-up equivalent resistor are based on a resistive transistor

To guarantee the reset of the device, a minimum pulse of 15 ps has to be applied to the internal reset. At
Vbp_ |0 Power-up, the built-in reset stretcher may not generate the 15 ps pulse duration while once Vpp |0

is established, an external reset pulse will be internally stretched up to 15 ps thanks to the reset pulse

stretcher.

6. The reset network (the resistor and two capacitors) protects the device against parasitic resets, especially
in noisy environments.

7. Infact the filter is made to ignore all incoming pulses with short duration:
- all negative spikes with a duration less than 150 ns are filtered

- all trains of negative spikes with a ratio of 1/2 are filtered. This means that all spikes with a maximum

duration of 150 ns with minimum interval between spikes of 75 ns are filtered.
Data guaranteed by design, not tested in production.
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Figure 28. SPI configuration - master mode, single transfer

NSS outpuT \{ /_
: . 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)
. W(SCKL) tisck)
-+

' edgéT

d

'

'
' '
' '
' '
' '
' '
' '
' '
1

.
tsumiso) + | thmiso) .
«— N

>< BIT IN >< LSBIN

MISO eyt ' DONT CARE >< MSB IN ' DONT
+ tnssLav ! . : '
—_— 1
v X tSCK'bV tsprax tackax !
- —— ) / ng
MOSIgureur . 10RO mssour X' BIToUT, LsBoutT X 10RO
£

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 !
5[ croL=0 . /N \’ /A A A SR \ /o
= . ) ) ) '
3 : ” ) ' .
x| CPOL=1 b . | . . s | .
S5 ' INssLav X \ , . \ InssLav \ .
' 10R0 :fmsBoUT X ) .\ Lse ouT '\ MsB ouT | .
MOSI oytput- : : .
MISO DONT CARE |{MSBIN ¥ X ) {LsBIN ¥ DONT cARE [ MsBIN ' '
INPUT ! . . . . . . .

: FRAME 1 X FRAME 2

Figure 30. SPI configuration - master mode, continuous transfer, CPHA=1

| . te(sck) .

NSS outpPuT o . . . . . . . .
!
T T
trigger  safnple trigger sarhple trigger sar‘nple trigger, sar‘nlpe trigger sa'mp\elriggev sar\\p\e trigger sahple trigger sa'mple trigger
' ' ' ' | ' ' |
CPOL=0 A A T A . \I
A

. :
£ :
2 ' I [l 1 [l 1 [ 1 1 1
? oo ' ' - ' v ' ' ' '
MOS! aurour 10RO XMSBpUTX ! X ! X ! XLSBbUTX\MSBbUTX : X C
MISO eyt DONTc:AREXMSBIIN X : X : X : XLSB!N XMSB!N X : X Co

FRAME 1 J FRAME 2

L
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Figure 31. TI configuration - master mode, single transfer
NSS - :
outpPur/ \ . . ) .
' . tsck) ! T : |
ScK : : trigger sample t(ig'ger sample trigljger samdple : :
outrUt/ edg ! o edgp gooe y gooee :
o ' by(SCKH) + ty(SCKL) | : : :
L — —— X X ,
. X tisck) trsck) . . .
- X i e , , ,
- Ssumisoy ' thgwisg) . . .
— Ty f ' 1
MISO — — . —_ / - - .
INPUT | | DONT CARE ! >< MSBIN . >< . >< LSBIN . >< DONT CARE .
L +tsckav : : : :
. —* 1tsckax . . .
MOSI = — = — : :
outPuT . 10RO - X wmsour X X Lssou. !

/

Figure 32. TI configuration - master mode, continuous transfer
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SMI - serial memory interface

Subject to general operating conditions with C; =~ 30 pF.

Table 40. SMI characteristics(!

Symbol Parameter Min Max Unit
32(2)(3)
fami ck | SMI clock frequency 28 MHz
tsmi_ck) | SMI clock rise time 10 o
tismi_cky | SMI clock fall time 8
tysmi_pour) | Data output valid time 10
thsmi_pour) | Data output hold time 0
tysmi_cssx) | CSS output valid time 10
thismi_cssx) | CSS output hold time 0
tsuismi_piny | Data input setup time 0
thismi_piny | Data input hold time 5
1. Data based on characterisation results, not tested in production.
2. Max. frequency = fpg /2 = 64/2 = 32 MHz.
3. Valid for all temperature ranges: -40 to 105 °C, with 30 pF load capacitance.
4. Valid up to 60 °C, with 10 pF load capacitance.
Figure 39. SMI timing diagram
' tosmi_ck) '
SMI_cK OUTPUTW 'I
f 5 | b et e
tsu(smI_DIN) ! th(smI_DIN)
- |
SMI_DIN eyt W ; I MSBIN X BIT6 IN >< LSBIN ><XX:
tv(SMI,DOU:T) : thismi_bouT)
1 | I !
SMLDOUT yreyr M wbsor W emour N4 EXD 4
tv(SMI,CSS)i : th(smi_css)
SMI_CSSX outpuT X I }(

I2C - Inter IC control interface

Subject to general operating conditions for Vpp |0, fpc k» @nd T unless otherwise specified.

The I°C interface meets the requirements of the Standard I°C communication protocol

described in the following table with the restriction mentioned below:
Restriction: The I/O pins which SDA and SCL are mapped to are not “True” Open-
Drain: when configured as open-drain, the PMOS connected between the 1/0 pin and
Vpp |0 is disabled, but it is still present. Also, there is a protection diode between the
I/O pin and Vpp |0. Consequently, when using this I2C in a multi-master network, it is
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Electrical parameters

Table 44. USB: Full speed electrical characteristics
Symbol Parameter Conditions Min Max Unit
trim Rise/ Fall Time matching t/t 90 110 %
VeRs Output signal Crossover Voltage 1.3 2.0 \Y%
1. Measured from 10% to 90% of the data signal. For more detailed informations, please refer to USB
Specification - Chapter 7 (version 2.0).
71/84




STR750Fxx STR751Fxx STR752Fxx STR755Fxx

Electrical parameters

Table 47. ADC accuracy
ADC accuracy with fCK_SYS =20 MHz, fADC=8 MHz, RAlN <10 kQ
This assumes that the ADC is calibrated(!)
Symbol Parameter Conditions Typ Max Unit
Vopa Apc=3.3 V 1 1.2
IEfl | Total unadjusted error () (3) -ADC
Vooa apc=33V | 045 | 05
IEgl | Offset error® () =
Vooa abc=50V | 015 | 05
V =3.3V -0.8 -0.2
Es |Gain Error@ @ DDA_ADC LSB
Vooa apc=50V | -08 | -0.2
Vopa apc=33V | 0.7 0.9
IEpl |Differential linearity error(® () -ADC
Vooa apc=33V | 0.6 0.8
IE, Integral linearity error 2 (3) =
Vooa apc=50V | 06 0.8

1. Calibration is needed once after each power-up.

Refer to ADC accuracy vs. negative injection current on page 73

ADC Accuracy vs. MCO (Main Clock Output): the ADC accuracy can be significantly degraded when
activating the MCO on pin P0.01 while converting an analog channel (especially those which are close to
the MCO pin). To avoid this, when an ADC conversion is launched, it is strongly recommended to disable

the MCO.

Figure 44. ADC accuracy characteristics

Digital Result ADCDR

10283 —f = = = = - = === === - - - - - - -
1022 iLsB =VDDA—VSSA
1021 IDEAL 1024

[~

(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

Er=Total Unadjusted Error: maximum deviation
between the actual and the ideal transfer curves.

Eo=Offset Error: deviation between the first actual
transition and the first ideal one.

Eg=Gain Error: deviation between the last ideal
transition and the last actual one.

Ep=Differential Linearity Error: maximum deviation
between actual steps and the ideal one.

E| =Integral Linearity Error: maximum deviation
between any actual transition and the end point
correlation line.

1021 1022 1023 1024

Vin

DDA
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Package characteristics

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.

ECOPACK® is an ST trademark.

7.1 Package mechanical data
Figure 45. 64-pin low profile quad flat package (10x10)
0.10mm A
< D S [ «—
N D1 > . .004 A2
< D3 seating plane A1
< . mm inches("
Dim. - "
4 Min | Typ | Max | Min | Typ | Max
I B A 1.60 0.0630
— — 4 A1 [ 005 0.15 [0.0020 0.0059
—] —
— — A2 | 1.35 | 1.40 | 1.45 |0.0531|0.0551|0.0571
— — b |[0.17 | 0.22 | 0.27 |0.0067|0.0087|0.0106
—] —
—] — e C |0.09 0.20 [{0.0035 0.0079
—] —] L
—] —— ESE1E D 12.00 0.4724
—] — D1 10.00 0.3937
—] —
— — E 12.00 0.4724
—] —
pr— — E1 10.00 0.3937
—] N e 0.50 0.0197
—] ——
2 v ,j K 0° [35°| 7° 0° 3.5° 7°
v A L |0.45|0.60 | 0.75 |0.0177|0.0236|0.0295
M x 45° L1 1.00 0.0394
Number of pins
PIN 1 N 64
IDENTIFICATION Iy |
L1 - 1. Values in inches are converted from mm
L ( and rounded to 4 decimal digits.
v
~ple—
K
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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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