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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

STR750Fxx STR751Fxx STR752Fxx STR755Fxx

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
a o o = © 5 [ 3) 2
o g <":'3 @ 3 0| 8 = 2 5| reset)
Sl |aly £ " = | o 3
- “;<' D
w
UARTO: Clear To | ADC: Analog
P0.12/ Send input input 2
UART2_RX /
26 | J2 |17 | G2 XSST?'\TS;I'S/ o | Tt | x | X 04 | X | X POrt012 | goiaiMemory | UART2: Receive
SMI CS 1 Interface: chip Data input (when
- select output 1 remapped)(e)
Port
P0.11/ )
0.11/Boot . .. | Serial Memory
27 | 1 | 18] a1 | VARTOTX/ o | Tr| x | x 04 | X | x mode UARTO: Transmit | |0 tace: chip
BOOT1/ . data output
selection select output 2
SMI_CS2 :
input 1
P0.10/ . . Serial Memory
28 | K1 |19 | H1 | UARTO_RX/ o |Tr| X | X |EITa| 02 | X | X Port 0.10 g’;tzTig' ﬁtece“’e Interface: chip
SMI_CS3 P select output 3
29 | K2 |20 |H2 |P0.09/12C_SDA | 110 | T+ | X | X 04 | X | X Port0.09 | I2C: Serial Data
30 | K3 |21 |H3|P0.08/12C_SCL | /O | T+ | X | X | EIT3 | 04 | X | X Port 0.08 | 12C: Serial clock
31 | H4 P2.19 o | Tr| X | X 02 | X | X Port 2.19
32 | H5 P2.18 o | Tt | X | X 02 | X | X Port 2.18
33 | He 217/ o | T | x | x o2 | x | x Port2.17 | UART2: Ready To Send output®®
UART2_RTS T . : Y
P1.11 UARTO: Ready | Anc. analo
34 | J3 |22|G3|/UARTO_RTS Vo | Tr| X | X |EIT11| 08 | X | X Port1.11 | To Send nput 12 9
ADC_IN12 output® P
P0.27 / UART2: Ready .
35 | Ja UART2_RTS / o | T+ | x | X o2 | x | x Port0.27 | To Send ﬁDuCt'f”a'og
ADC_IN7 output® p
36 | J6 P0.26/ /0 | T X | X 02 X X Port 0.26 UART2: Clear To Send input
UART2_CTS T - : P
P0.25/ UART2: Transmit data output
87T UART2_TX VO | Tr | X | X oz | X | X Port025 | (remappable to P0.13))
P0.24/ UART2: Receive data input
38 | H7 UART2_RX VO | Tr | X | X G2 | X | X POrt0.24 | o oable o PO12)®.
SSP1: Slave
select input ADC: Analog
P0.19/USB_CK/ (remap(g)ableto input 4
39 | J5 |23|G4|SSP1_NSS/ w |Tr| x| x |ems| o2 | x | x Porto.1g | P11
ADC_IN4 USB:
48 MHz Clock
input
P0.18/ SSP1: Master out/slave in data
40 | K4 |24 1 H5 | gon'Viog) o | Tr| X | X 02 | X | X Port0.18 | o pable to P0.10)®)
P0.17/ SSP1: Master
41 | K5 | 25| H4 |SSPI_mIsO/ |10 | T | X | X 02 | x | x Porto.17 | I/slave outdata | ADC: Analog
ADC IN3 (remapgableto input 3
- P0.09)(®
P0.16/ SSP1: serial clock (remappable to
42 | K6 |26 | H6 | goby oLk o | Tr| X | X 02 | x | x Port0.16 | oo)®
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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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Pin description

Table 6. STR750F pin description (continued)
Pin n° Input Output -
3
[« .
= _ - 3 | Main
~— ~ ~ | &N [J] () > .
T2 |85 . 2 0| function .
S| S |5 & Pinname | 2| 3| 2 5| & | E 0 c Alternate function
2z < Fldl s & s |2 D PP| = (after
a o o = © 5 [ 3) 2
i g é 2 3/ elalg|¢g 5| reset)
Sl |aly £ " = | o 3
- “;<' D
w
PWM: PWM3 X
91 | A4 |59 | A3 |P1O4/PWMSN/ ot | x | x o4 | x | x Port1.04 |complementary |ADC: @nalog
ADC_IN9 input 9
output
92 | A3 P1.14/ w | 71| x | x o8 | x | x Port1.14 | ADC: analog input 15
ADC_IN15 T : : 9
93 | A2 P1.13/ o | Tr| X | x |EM3] 08 | X | X Port1.13 | ADC: analog input 14
ADC_IN14 T . : 91np
TIMO: Input Capture / trigger /
94 | D5 P1.01/TIMO_TI2 [ I/O | T+ | X | X 02 X X Port 1.01 external clock 2 (remappable to
P0.05)®)
P1.00/ TIMO: Output compare 2
95 | E6 TIMo. OC2 o | Tr | X | X 02 | x | x POrt1.00 | o ooable to P0.04)®
Stabilization for main voltage regulator. Requires
external capacitors 33nF between V18 and VSS18.
96 | C4 | 60| C4|Vi8 S See Figure 4.2.
To be connected to the 1.8V external power supply
when embedded regulators are not used.
97 | D4 | 61| C5|VSS18 S Ground Voltage for the main voltage regulator.
98 | D3 | 62| A2 |VSS_IO S Ground Voltage for digital 1/0Os
99 | C3 |63 |B2|VDD_IO S Supply Voltage for digital I/Os
TIM2: Input .
100 | A1 |64 | a1 |POOS/TIMZ T 1 | ¢ | x | x o2 | x | x Port0.03 | Capture/trigger | ADC: analog
/ ADC_IN1 input 1
/ external clock 1

For STR755FVx part numbers, the USB pins must be left unconnected.

The non available pins on LQPFP64 and LFBGAG64 packages are internally tied to low level.

None of the I/Os are True Open Drain: when configured as Open Drain, there is always a protection diode between the 1/0
pin and VDD_IO.

In the 100-pin package, this Alternate Function is duplicated on two ports. You can configure one port to use this AF, the
other port is then free for general purpose I/0O (GPIO), external interrupt/wake-up lines, or analog input (ADC_IN) where
these functions are listed in the table.

It is mandatory that the NJTRST pin is reset to ground during the power-up phase. It is recommended to connect this pin to
NRSTOUT pin (if available) or NRSTIN.

After reset, these pins are enabled as JTAG alternate function see (Port reset state on page 16). To use these ports as
general purpose 1/0 (GPIO), the DBGOFF control bit in the GPIO_REMAPOR register must be set by software (in this case,
debugging these 1/Os via JTAG is not possible).

There are two different TQFP and BGA 64-pin packages: in the first one, pins 41 and 42 are mapped to USB DN/DP while
for the second one, they are mapped to P0.15/CAN_TX and P0.14/CAN_RX.

For details on remapping these alternate functions, refer to the GPIO_REMAPOR register description.
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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

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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Electrical parameters
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6.2

6.2.1

32/84

Absolute maximum ratings

Stresses above those listed as “absolute maximum ratings” may cause permanent damage
to the device. This is a stress rating only and functional operation of the device under these
conditions is not implied. Exposure to maximum rating conditions for extended periods may
affect device reliability.

Voltage characteristics

Table 7. Voltage characteristics
Symbol Ratings Min Max Unit
VDD_X - VSS_X(1) Including VDDA_ADC and VDDA_PLL -0.3 6.5 \Y
Digital 1.8 V Supply voltage on all V4g
V4g-Vsgig | power pins (when 1.8 V is provided -0.3 2.0
externally)
< (2) VSS'O-S to Vss-0.3 to
ViN Input voltage on any pin Voo, 10+0.3 Voo, 10+0.3
Variations between different 3.3 V or
AVppy! 5.0 V power pins 50
1AV g, Vgrlz(:l;;ons between different 1.8 V power o5 mv
pins
Variations between all the different
Wssx - Vssl ground pins 50
Vv Electro-static discharge voltage (Human | see : Absolute | see : Absolute
ESD(HBM) | Body Model) maximum maximum
ratings ratings
v Electro-static discharge voltage (Machine |  (é/éctrical (electrical
ESD(MM) Model) sensitivity) on | sensitivity) on
page 52 page 52

1. All 3.3 Vor5.0 Vpower (Vpp 10, Vppa_apc: Vppa pri) and ground (Vss (o, Vssa apc, Vopa_apc) pins

must always be connected to the external 3.3V or 5.0V supply. When powered by 3.3V, I/Os are not 5V

tolerant.

2. lingepiy) must never be exceeded. This is implicitly insured if Vy maximum is respected. If Vi maximum

cannot be respected, the injection current must be limited externally to the I,y ey value. A positive
injection is induced by V,\>Vpp while a negative injection is induced by V|y<Vgs. For true open-drain pads,
there is no positive injection current, and the corresponding V5 maximum must always be respected

3. Only when using external 1.8 V power supply. All the power (V1g, Vigrea, V1sekp) @and ground (Vsgigs

Vgspkp) Pins must always be connected to the external 1.8 V supply.










STR750Fxx STR751Fxx STR752Fxx STR755Fxx

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 MA
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 — A
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 A
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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Electrical parameters

STR750Fxx STR751Fxx STR752Fxx STR755Fxx

6.3.5 Clock and timing characteristics
XT1 external clock source
Subject to general operating conditions for Vpp o, and Tp.
Table 20. XT1 external clock source
Symbol Parameter Conditions()) @ Min Typ Max Unit
e External clock source 4 60 MHz
frequency
XT1 input pin high level
VXT1H voltagep pin g 0.7xVpp_io Vbp_io
\Y
XT1 input pin low level .
VyriL voltagep P see Figure 20 Vgs 0.3xVpp 10
WXTTH) | XT1 high or low time @ 6
twxT1)
ns
WXT) | XT1 rise or fall time @ 20
tixT1)
I XTx Input leakage current Vss<Vin< +1 pA
Vbb_io
Cinxr1y | XT1 input capacitance(® 5 pF
DuCy xt1) | Duty cycle 45 55 %
Data based on typical application software.
2. Time measured between interrupt event and interrupt vector fetch. Aty ysTy is the number of tepy cycles
needed to finish the current instruction execution.
3. Data based on design simulation and/or technology characteristics, not tested in production.
44/84 1574
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Electrical parameters

Figure 25. Connecting unused I/O pins

Voo STR7XXX

UNUSED /0 PORT

UNUSED 1/0 PORT

STR7XXX

Output driving current

The GP I/Os have different drive capabilities:
® 2 outputs can sink or source up to +/-2 mA.
® O4 outputs can sink or source up to +/-4 mA.

® outputs can sink or source up to +/-8 mA or can sink +20 mA (with a relaxed Vg ).

In the application, the user must limit the number of I/O pins which can drive current to

respect the absolute maximum rating specified in Section 6.2.2:

® The sum of the current sourced by all the 1/0Os on Vpp |o plus the maximum RUN
consumption of the MCU sourced on Vpp |0 can not exceed the absolute maximum

rating IVpp o

® The sum of the current sunk by all the I/Os on Vgg |o plus the maximum RUN
consumption of the MCU sunk on Vgg |0 can not exceed the absolute maximum rating

IVss_io-

Subject to general operating conditions for Vpp |0 and Ty unless otherwise specified.
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Table 33. Output driving current

1/0 Output drive characteristics for
VDD_IO =3.0to 3.6 V and EN33 bit =1
or VDDJO =4.510 5.5 V and EN33 bit =0
Vo Symbol Parameter Conditions Min Max | Unit
Type
Output low level voltage for a standard
VOL“) I/0 pin when 8 pins are sunk at same | l,g=+2 mA 0.4
02 time
@ | Output high level voltage for an 1/O pin _ i
Vor™ | when 4 pins are sourced at same time ho=-2 mA Voo_i0-0-8
Output low level voltage for a standard
Vo " | 1/O pin when 8 pins are sunk at same | l;o=+4 mA 0.4
04 time
@ | Output high level voltage for an 1/O pin . i
VoH™ | when 4 pins are sourced at same time | 10="4 MA Vop_ 10708 Vv
Output low level voltage for a standard
I/O pin when 8 pins are sunk at same | ljo=+8 mA 0.4
time
Vo lio=+20 MA,
Output low level voltage for a high sink | T,<g85°C 1.3
o8 : i A= 15
/O pin when 4 pins are sunk at same | T,>85°C :
time
lio=+8 mA 0.4
@ | Output high level voltage for an 1/O pin _ i
Vor™ | when 4 pins are sourced at same time ho=-8 mA Vop_i0-0-8

1. The l|g 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 lygg o

2. The | g current sourced must always respect the absolute maximum rating specified in Section 6.2.2 and
the sum of |, (/O ports and control pins) must not exceed lypp |o-
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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
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Figure 29. SPI configuration - master mode, continuous transfer, CPHA=0
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Figure 30. SPI configuration - master mode, continuous transfer, CPHA=1
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Figure 31. TI configuration - master mode, single transfer
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Figure 32. TI configuration - master mode, continuous transfer
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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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6.3.11
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USB characteristics

The USB interface is USB-IF certified (Full Speed).

Table 42. USB startup time
Symbol Parameter Conditions Max Unit
tsTaRTUP USB transceiver startup time 1 ps
Table 43. USB characteristics
USB DC Electrical Characteristics
Symbol Parameter Conditions Min.(D@ | Max.(V@ | unit
Input Levels
Vpi Differential Input Sensitivity I(DP, DM) 0.2
Differential Common Mode
Vem Range Includes Vp, range 0.8 25 Y
Single Ended Receiver
Vse Threshold 13 2.0
Output Levels
VoL Static Output Level Low R, of 1.5 kQ to 3.6V® 0.3
\Y
VoH Static Output Level High R, of 15 kQ to Vgg® 2.8 3.6

1. All the voltages are measured from the local ground potential.

2. ltis important to be aware that the DP/DM pins are not 5 V tolerant. As a consequence, in case of a a
shortcut with Vbus (typ: 5.0V), the protection diodes of the DP/DM pins will be direct biased . This will not
damage the device if not more than 50 mA is sunk for longer than 24 hours but the reliability may be
affected.

3. R is the load connected on the USB drivers

Figure 41. USB: data signal rise and fall time
—, /
Differential
Data Lines Crossover
Vers - points ~a
_ N 7
Vss
- tf L tr
Table 44. USB: Full speed electrical characteristics
Symbol Parameter Conditions Min Max Unit
Driver characteristics:
t, Rise time(") C_=50 pF 4 20 ns
t; Fall Time") C.=50 pF 4 20 ns
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General PCB design guidelines

To obtain best results, some general design and layout rules should be followed when
designing the application PCB to shield the noise-sensitive, analog physical interface from
noise-generating CMOS logic signals.

® Use separate digital and analog planes. The analog ground plane should be connected
to the digital ground plane via a single point on the PCB.

@ Filter power to the analog power planes. It is recommended to connect capacitors, with
good high frequency characteristics, between the power and ground lines, placing
0.1 yF and optionally, if needed 10 pF capacitors as close as possible to the STR7
power supply pins and a 1 to 10 puF capacitor close to the power source (see
Figure 43).

® The analog and digital power supplies should be connected in a star network. Do not
use a resistor, as Vppa apc is used as a reference voltage by the A/D converter and
any resistance would cause a voltage drop and a loss of accuracy.

® Properly place components and route the signal traces on the PCB to shield the analog
inputs. Analog signals paths should run over the analog ground plane and be as short
as possible. Isolate analog signals from digital signals that may switch while the analog
inputs are being sampled by the A/D converter. Do not toggle digital outputs near the
A/D input being converted.

Software filtering of spurious conversion results

For EMC performance reasons, it is recommended to filter A/D conversion outliers using
software filtering techniques.

Figure 43. Power supply filtering
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