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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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Introduction STR750Fxx STR751Fxx STR752Fxx STR755Fxx

GPIOs (general purpose input/output)

Each of the 72 GPIO pins (38 GPIOs in 64-pin devices) can be configured by software as
output (push-pull or open-drain), as input (with or without pull-up or pull-down) or as
Peripheral Alternate Function. Port 1.15 is an exception, it can be used as general-purpose
input only or wake-up from STANDBY mode (WKP_STDBY). Most of the GPIO pins are
shared with digital or analog alternate functions.

10/84 Kﬁ




STR750Fxx STR751Fxx STR752Fxx STR755Fxx

Introduction

3.2

Block diagram

Figure 1. STR750 block diagram
BOOT1 "|
BOOTO
as AF ARM7TDMI-S HRESETN 4 NRSTIN
CPU PRESETN< RESET&
TEST 60MHz  |AHB|x POWER NRSTOUT
NJTRST] T
:>JTAG & ICE-RT] L—( SRAM 16KB \\//DDJ DC-DC
j_;_l’(l;)}l( - 2n Vaaoad || 33VTO 1.8V xDD—'O
m 18
JTMS CPOMA - [AHB|R || | FLASH 256KB| VDDA PL MAIN VigBKp
JTDEF streams /] +16KB (RWW) bDA_ADG (M Ow POWER Vss
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‘ s ® NESTED «32xIRQ —
8 || INTERRUPT CTL |« 2xFIQ —
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-
o CK_SYS «— cLOCK
= <« |MANAGE- FREE
HCLK AT 05
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SSA_PLL
— USBDP
15AF et s <—>{ USB Full Speed :(>~[ USBDM
PO[31:0] GPIO PORT 0 RX,TX
CAN 2.0B /
P1[19:0] GPIO PORT 1 as AP
_ =E RX,TX,CTS,
P2[19:0] GPIO PORT 2 D o (15bity UARTOK=0>  RTS as AF
16AF ;
VDDA ADG(—<=2>{ 1041t ADC < ox(165bity [UART1 > BXIX.CTS,
- FIFO
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AF: alternate function on I/O port pin

Note: I/Os shown for 100 pin devices. 64-pin devices have the I/O set shown in Figure 3.
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SCK,NSS
as AF

—> SCL.SDA
as AF
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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 . 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)®
18/84 /4




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

STR750Fxx STR751Fxx STR752Fxx STR755Fxx

6.3.4

36/84

Supply current characteristics

The current consumption is measured as described in Figure 12 on page 30 and Figure 13
on page 30.

Subject to general operating conditions for Vpp o, and Ty

Maximum power consumption

For the measurements in Table 13 and Table 14, the MCU is placed under the following
conditions:

® All /O pins are configured in output push-pull 0
® All peripherals are disabled except if explicitly mentioned.

® Embedded Regulators are used to provide 1.8 V (except if explicitly mentioned).

Table 13. Maximum power consumption in RUN and WFI modes
Symbol |  Parameter Conditions (") Typ®@ | Max @) | Unit
External Clock with PLL
multiplication, code running from
Suopl . RAM, all peripherals enabled in the |3.3Vv
R‘Gﬁ’\f’%’]czrre” "N | MRCC_PLCKEN register: fryc k=60 |and5V | 80 20 | mA
ode MHz, fpci k=30 MHz range
Single supply scheme see Figure 12
| !/ Figure 14
DD
External Clock, code running from
RAM: fHCLK=60 MHZ, fPCLK=30 MHz 3.3V
Supply current in | Single supply scheme see )
WFI mode Figure 12, Figure 14 "r"::gzv 62 | 67 | mA
Parameter setting BURST=1,
WFI_FLASHEN=1
1. 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 V4g=1.8V unless otherwise specified.
Data based on product characterisation, tested in production at Vpp | max and Vg max (1.95V in dual
supply mode or regulator output value in single supply mode) and T, max.
[S7i




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 uA
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




STR750Fxx STR751Fxx STR752Fxx STR755Fxx

Electrical parameters

XRTC1 external clock source

Subject to general operating conditions for Vpp |0, and Tp.

Table 21. XRTC1 external clock source
Symbol Parameter Conditions(") Min Typ Max Unit
External clock source
fXRTC1 frequency 32.768 500 kHz
XRTC1 input pin high
VXRTCIH | |avel voltage P e 0.7xVpp_io Vbp_io
\Y
XRTC1 input pin low )
VxRTC1IL level voltage P see Figure 20 Vss 0.3xVpp_i0
tW(XRTC1 H) XRT(%)" hlgh or low 900
twxrTCc1L) |time
ns
WXRTC1) | XRTCA rise or fall time(® 50
tixrTC1)
| XRTCx Input leakage Vss<VINEVDp | 1 uA
L current o
XRTC1 input
Cinre) capacitance® S pF
DUCy(RTC1) Duty cycle 30 70 %
1. Data based on typical application software.
2. Data based on design simulation and/or technology characteristics, not tested in production.
Figure 20. Typical application with an external clock source
90%
VXTiH | — — — — —
10%
| | | |
G fo S T
— e I |
‘r(>ﬁ|T1) ; txT1) : tw(xT1H) twxT1L)
hi-Z. XT2 fOSC4M
EXTERNAL |
CLOCK SOURCE T4 L
e — STR750
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Electrical parameters

STR750Fxx STR751Fxx STR752Fxx STR755Fxx

48/84

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
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CK_PLL

|
ACTUAL
CK_PLL

Tcycle 1

n+N

Tcycle 2

| Toycle N-1 |
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Electrical parameters

STR750Fxx STR751Fxx STR752Fxx STR755Fxx

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.




Electrical parameters STR750Fxx STR751Fxx STR752Fxx STR755Fxx

Electro magnetic interference (EMI)

Based on a simple application running on the product (toggling 2 LEDs through the 1/O
ports), the product is monitored in terms of emission. This emission test is in line with the
norm SAE J 1752/3 which specifies the board and the loading of each pin.

Table 29. EMI characteristics

Symbo Monitored Max vs. [foscam/fHcLk] Unit

Parameter Conditions
' Frequency Band | ,/aoMHz | 4/60MHz

Flash devices: 0.1 MHz to 30 MHz 22 26
Yo 1083V OrS Y. 130 MHz 0 130 MHz | 31 26 | dBuv

Peak level |, A ’

Sew | Peaklevel | orpea package  |130 MHz to 1 GHz 19 23

conforming to SAE J
1752/3 SAE EMI Level >4 >4 -

Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, LU and DLU) using specific measurement methods, the
product is stressed in order to determine its performance in terms of electrical sensitivity.
For more details, refer to the application note AN1181.

Electro-Static discharge (ESD)

Electro-Static Discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts*(n+1) supply pin). Two models
can be simulated: Human Body Model and Machine Model. This test conforms to the
JESD22-A114A/A115A standard.

Table 30. Absolute maximum ratings

Symbol Ratings Conditions Mvaa)::'r:(t:r)n Unit
Electro-static discharge voltage
VESD(HBM) | (Human Body Model) 2000
Electro-static discharge voltage _ opo
VEspmm) (Machine Model) Ta=+25°C 200 v
Vv Electro-static discharge voltage 750
ESD(CDM) | (Charge Device Model)

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




STR750Fxx STR751Fxx STR752Fxx STR755Fxx Electrical parameters

Static and dynamic latch-up

LU: 3 complementary static tests are required on 10 parts to assess the latch-up
performance. A supply overvoltage (applied to each power supply pin) and a current
injection (applied to each input, output and configurable I/O pin) are performed on each
sample. This test conforms to the EIA/JESD 78 IC latch-up standard. For more details,
refer to the application note AN1181.

DLU: Electro-Static Discharges (one positive then one negative test) are applied to
each pin of 3 samples when the micro is running to assess the latch-up performance in
dynamic mode. Power supplies are set to the typical values, the oscillator is connected
as near as possible to the pins of the micro and the component is put in reset mode.
This test conforms to the IEC1000-4-2 and SAEJ1752/3 standards. For more details,
refer to the application note AN1181.

Table 31. Electrical sensitivities

Symbol Parameter Conditions Class(")
Tp=+25° C
LU Static latch-up class Tp=+85°C Class A
Tp=+105°C
. _ VDD: 55 V, fOSC4M:4 MHZ,
DLU Dynamic latch-up class fox_svs=32 MHz, Ta=+25° C Class A

1.

Class description: A Class is an STMicroelectronics internal specification. All its limits are higher than the
JEDEC specifications, that means when a device belongs to Class A it exceeds the JEDEC standard. B
Class strictly covers all the JEDEC criteria (international standard).
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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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6.3.10 Communication interface characteristics

SSP synchronous serial peripheral in master mode (SPI or TI mode)
General operating conditions: V33, 3.0V to 3.3V, V18 =1.8V, C| ~ 45 pF.

Table 38. SSP master mode characteristics(!)
Symbol Parameter Conditions Min Max Unit
SSPO 16
fsck | SPI clock frequency® SoPT . MHz
o SSPO 14
tiscky | SPI clock rise time SSP1 3
_ SSPO 11
tf(SCK) SPI clock fall time SSP1 20
SSPO 19
"W(SCKH) | SCK high and low time
tw(scku) SSP1 30
¢ NSS low to Data Output SSPO 0.5tgck+15ns
NSSLQV' | MOSI valid time SSP1 0.5t c+30ns
SSPO 0.5tgck+15ns
CPHA =0 SeK
SSP1 0.5tgck+30ns
tSCKNSSH SCK last edge to NSS hlgh ns
SSPO tSCK+15nS
CPHA =1
SSP1 tSCK+30nS
i SCK trigger edge to data SSPO 15
SCKQV | output MOSI valid time SSP1 30
t SCK trigger edge to data SSPO 0
SCKAX | output MOSI invalid time SSP1 0
Data input (MISO) setup SSPO 25
tsy time w.r.t SCK sampling
i Data input (MISO) hold time SSPO 0
h w.r.t SCK sampling edge SSP1 0

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

2. Max frequency for the 2 SSPs is fpc k/2; fpcLk max = 32 MHz. This takes into account the frequency

limitation due to I/O speed capability. SSPO uses 104 type while SSP1 uses 102 type 1/Os.
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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

NSS A
INPUT \ |

I tsunss)

— thnss) |
! —! !
_ | sample trigger sample |
5 CPHA=0 | edgey edge ! edge trigger : |
g | CPOL=0 . I | | ! edge,
= | | |
% | cpHA=0 \ : ' |
@ | CPOL=t : ! AR I ! I :
I :" ; r > ! Ht: : : I
I twsckH) | | I 1(SCK) | tnssHaz
: I twseky ! | tisck) I . ]
 Insstqv 11 > ItsckavMiso) I tsckaxmiso) ! |
I—N I —> — [ |
] J \ !
MISO outpuT 1 z < : : MSB OUT >< mToUT >< LSB OUT > Z
I
tsus 1 1 ths) |
—
MOSI ypyr  DONT CARE ><: MSB IN >< BIT1 IN >< LSBIN ><DONTCARE
Vyi
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6.3.11

70/84

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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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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