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SPC572Lx

Introduction

Introduction

1.1 Document overview
This document provides electrical specifications, pin assignments, and package diagrams for
the SPC572Lx series of microcontroller units (MCUs). For functional characteristics, see the
device reference manual.
1.2 Description
This family of MCUs is targeted at automotive powertrain controller applications for four-
cylinder gasoline and diesel engines, chassis control applications, transmission control
applications, steering and braking applications, as well as low-end hybrid applications.
The family is designed to achieve 1SO26262 ASIL-A compliance.
1.3 Device feature summary
Table 2. SPC572Lx device feature summary
Feature Description
Process 55 nm
Main processor | Core e€200z2
Number of main cores 1
Single precision floating point Yes
VLE Yes
Main processor frequency 80 MHz
SMPU Yes
Software watchdog timer (task SWT/safety SWT) 2 (1/1)
Core Nexus class 3
Sequence processing unit (SPU) Yes
System SRAM 64 KB
Flash memory 1536 KB
Flash memory fetch accelerator 8 x 128 bit
Data flash memory (EEPROM) 2 x 16 KB
Flash memory overlay RAM 8 KB
DMA channels 16
LINFlexD (UART/MSC) 3 (2/1)
M_CAN/M_TTCAN 2/0
DSPI (SPI/MSC/sync SCI) 2 (1/1/0)
Microsecond bus downlink Yes
"_l DocID027866 Rev 5 71112
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Table 12. 1/0 input DC electrical characteristics (continued)

Value
Symbol C Parameter Conditions Unit
Min |Typ Max
ILke cC Digital input leakage 45V <Vpp py <55V — | = 1 MA
P 0.1 *VDD_HV < V|N < O'Q*VDD_HV
TJ <150 °C
C 45V <Vpp py<55V — | — 2
Vss Hv < VIN < Vbp_Hv
ke mep | CC| C |Digital input leakage for 4.5V <Vpp yy <55V — | — 500 nA
- MEDIUM pad 0'1*VDD_HV_< V|N < O'Q*VDD_HV
CiN CC | D |Digital input capacitance GPIO input pins — | — 10 pF
Ethernet input pins — — 8

A good approximation for the variation of the minimum value with supply is given by formula Viyayt = 0.69 x Vpp py 0.
2. A good approximation for the variation of the maximum value with supply is given by formula V| ayt = 0.49 x Vpp ny 0.

Sum of V| aut and VysauT is guaranteed to remain above 2.6 V in the 4.5V < Vpp 1y 10 < 5.5 V. Production test done
with 2.06 V limit at cold, T, < 25 °C. -

4. A good approximation of the variation of the minimum value with supply is given by formula Viysayt = 0.11 X Vpp hy 0.

In a 1 ms period, assuming stable voltage and a temperature variation of +30 °C, V, /V|y shift is within £50 mV. For SENT
requirement refer to NOTE on page 34.

6. Only for Vpp nv 10 Jtag @nd Vpp nv 10 eTH Power segment. The TTL threshold are controlled by the VSIO bit.
VSIO[VSIO_xx] = 0'in the range 3.0 V'<Vpp py |0 <4.0V, VSIO[VSIO_xx] = 1 in the range 4.5V < Vpp py 10 <5.5 V.

For LFAST, microsecond bus and LVDS input characteristics, refer to dedicated communication module chapters.

Only for Vpp_nv_io_stac @nd Vpp_Hv_io_ETH POwer segment.

Table 13 provides weak pull figures. Both pull-up and pull-down current specifications are

provided.
Table 13. I/0 pull-up/pull-down DC electrical characteristics
Value
Symbol C Parameter Conditions Unit
Min Typ | Max
||WPU| CcC T |Weak pU”-Up VlN =0V 10.6 * VDD HV — — — HA
current absolute |y, @< v 10.6
DD_PO DD_HV_lO
value(" <30 V(§(4) -
CcC T ViN>ViL=1.1V(TTL) — — | 130
45V < VDD_HV_lO <55V
CcC P VIN =0.69* VDD_HV_lO 23 — 65
45V < VDD_HV_lO <55V
cC T V|N =0.49* VDD_HV_|O —_— — 82
45V < VDD_HV_lO <55V
RWPU CC D Weak pU”-Up 0.49* VDD_HV|O < V|N <0.69* 34 — 62 kQ
resistance Vbp_Hv_10
26/112 DoclD027866 Rev 5 Kys
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Table 13. I/O pull-up/pull-down DC electrical characteristics (continued)

Value
Symbol C Parameter Conditions Unit
Min Typ | Max
['wepl | CC T |Weak pull-down VIN<V|L=0.9V (TTL) 16 — | — |pA
current absolute 45V <Vpp pv 10<55V
value —
P V|N =0.69* VDD_HV_|O 50 —_— 130
4.5V <Vpp Hv 0<55V
T V|N =0.49* VDD_HV_|O 40 —_— —_—
4.5V <Vpp Hv 0<55V
RWPD CcC D |Weak pU”-dOWn 0.49* VDD_HV_|O < V|N < 0.69* 30 — 55 kQ
resistance VDb Hv 10
4.5V <Vpp Hv 10<55V

1. Weak pull-up/down is enabled within tyk py = 1 s after internal/external reset has been asserted. Output voltage will
depend on the amount of capacitance connected to the pin.

2. Vpp por is the minimum Vpp py 10 supply voltage for the activation of the device pull-up/down, and is given in the Reset
electrical characteristics table™of Section Reset pad (PORST, ESRO0) electrical characteristics in this Datasheet.

3. Vpp por is defined in the Table 19: Reset electrical characteristics of Section 3.10: Reset pad (PORST, ESRO0) electrical
characteristics in this Datasheet.

4. Weak pull-up behavior during power-up. Operational with Vpp ny 10 > Vpp_por-

Figure 6. Weak pull-up electrical characteristics definition

twk_pu twk_Pu
1 1 1. ]
Vbp_Hv 10 | :‘ *; | «>
A , oo
t T T | |
I ! I | | | |
| I I I | I
|
Vbb_POR - | ! ! ! ! !
| | | | | | »
f ] 0 | I I I "
RESET(NTERNAL)A | : [ I I oo
FE N | [ T
| T I I I
! | | |
| | | | |
: + . T >
[ I I I I o
pull-up | | | | | |
enabled A | | | | | | |
YES|- - p—————t - —
i I ] | I I
| i | ! | | |
1 I I | I |
NO - T Il T i 7 ! 2
I I I I I I
PAD | [ T Ly !
| i | Iy \ Sie
(1 i | Iy y T
i ! Iy i ool
i ! It \ P
L | k = 4 I >
I |
! 1 1

! POWER-UP : Application defined Application defined | POWER-DOWN

1. Actual PAD slopes will depend on external capacitances and VDD_HV_|O supply.
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SPC572Lx Electrical characteristics

4. Transition time maximum value is approximated by the following formula:
0 pF < Cp <50 pFtyr_m(ns) = 5.6 ns + C| (pF) X 1.11 ns/pF
50 pF < C <200 pFtyr m(ns) = 13 ns + Cy (pF) X 0.96 ns/pF
5. Only for Vpp Hy 10_JtAG Segment when VSIO[VSIO_N] = 0 or Vpp v 1o gTH Segment when VSIO[VSIO_IF] = 0

Table 16 shows the STRONG configuration output buffer electrical characteristics.

Table 16. STRONG configuration output buffer electrical characteristics

Value®
Symbol C Parameter Conditions(!) Unit
Min Typ Max
Ron s | CC| P |PMOS outputimpedance 45V <Vpp pv 10<5.5V 30 50 65 Q
N STRONG configuration Push pull, Iy < 8 mA
RoLs |CC| P |NMOS outputimpedance 45V <Vpp pv 0<55V 30 50 65 Q
- STRONG configuration Push pull, I, < 8 mA
fuax s | CC| T |Outputfrequency Cp =25 pF® — — 40 | MHz
STRONG configuration C_ =50 pF® _ _ 20
C_ =200 pF®) — — 5
trR s | CC| T |Transition time output pin C_=25pF 25 — 10 ns
STRONG configuration(®) 45V <Vpp v 0<55V
C_ =50 pF 35 — 16
45V < VDD_HV_IO <55V
C_ =200 pF 13 — 50
45V < VDD_HV_IO <55V
C_=25pF, 4 — 15
3.0V <Vpp nv io<
3.6V T
C_ =50 pF, 6 — 27
3.0V <Vpp nv o<
3.6VE) T T
C_ =200 pF, 20 — 83
3.0V <Vpp nv io<
36V T T
Ipcmax_s | €C | D |Maximum DC current — — — 10 mA
[tskew s| | CC | T |Difference between rise and — — — 25 %
- fall time
Kys DoclD027866 Rev 5 31/112
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Table 18. 1/0 consumption“) (continued)

Value
Symbol Parameter Conditions Unit
Min | Typ | Max
IRMS_S ccC RMS 1/O current for STRONG C_ =25 pF, 50 MHz — — 19 | mA
configuration Vpp=5.0V £10%
C_ =50 pF, 25 MHz — — 19
Vpp=5.0V £ 10%
C_ =25 pF, 50 MHz — — 10
Vpp=3.3V £+ 10%
C_ =50 pF, 25 MHz — — 10
Vpp=3.3V +10%
IRMS_V cC RMS I/O current for VERY C_ =25 pF, 50 MHz, — — 22 | mA
STRONG configuration Vpp = 5.0V +/- 10%
C. =50 pF, 25 MHz, — — 22
Vpp = 5.0V + 10%
C_ = 25 pF, 50 MHz, — — 11
VDD =3.3V+10%
C_ = 25 pF, 25 MHz, — — 11
VDD =3.3V+10%
Ipyn sec | SR Sum of all the dynamicand DC I/O |Vpp = 5.0 V + 10% — — | 195 | mA
current within a supply segment Vpp =33V £ 10% . _ 150
|DYN_W(2) cc Dynamic I/O current for WEAK  |C = 25 pF, — — | 5.0 |mA
configuration Vpp=5.0V +10%
C_ =50 pF, — | — | 541
Vpp=5.0V +10%
CL=25pF, — — 22
Vpp=3.3Vx10%
C_ =50 pF, — | — |23
Vpp=3.3Vx10%
Ioyn M cc Dynamic I/O current for MEDIUM |C, = 25 pF, — — 15 | mA
configuration Vpp=5.0V +10%
C_ =50 pF, — — | 155
Vpp=5.0V +10%
CL=25pF, — — 7.0
Vpp=3.3V+10%
C. =50 pF, — | =] 71
Vpp=3.3V+10%
Kys DoclD027866 Rev 5 35/112
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Figure 8. Start-up reset requirements

V
DD 4 |

Vobmin

Vbb_PorR

v

v

PORST undriven.
Device reset by
internal power-on
reset.

device start-up phase

< <
PORST driven low by "™ Device reset forced by

L |
)
[
| internal power-on reset. | external circuitry.

Figure 9 describes device behavior depending on supply signal on PORST:

1. PORST low pulse amplitude is too low—it is filtered by input buffer hysteresis. Device
remains in current state.

2. PORST low pulse duration is too short—it is filtered by a low pass filter. Device remains
in current state.

3. PORST low pulse generates a reset:

a) PORST low but initially filtered during at least Wggrgt. Device remains initially in
current state.

b) PORST potentially filtered until WygrsT Device state is unknown: it may either be
reset or remains in current state depending on other factors (temperature, voltage,
device).

c) PORST asserted for longer than WygrsT. Device is under reset.

3
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characteristics are granted when using XOSC.

PLLOIN clock retrieved directly from either Internal RC Oscillator (IRCOSC) or External Oscillator (XOSC) clock. Input

2. fpion frequency must be scaled down using PLLDIG_PLLODV[PREDIV] to ensure PFD input signal is in the range of
8 MHz-20 MHz.
3. Vpp Ly hoise due to application in the range Vpp v = 1.25 V £ 5% with frequency below PLL bandwidth (40 kHz) is
filteréd. -
Table 21. External oscillator electrical specifications
Value
Symbol |C Parameter Conditions Unit
Min Max
fyraL |CC|D|Crystal frequency range(!) — 4 8 MHz
- >8 20
B >20 40
test  |CC|T|Crystal start-up time(2)3) — — 5 ms
tec |CC|T|Crystal recovery time®*) — — 0.5 ms
VlHEXT CC|D|EXTAL input hlgh voltage VREF =0.28" VDD_HV_IO_JTAG VREF +0.6 — \%
(External Reference)
VILEXT CC|D|EXTAL input low voltage(S) VREF =0.28" VDD_HV_IO_JTAG VREF -0.6 \%
Cs_extaL|CC| T [Total on-chip stray — — 2.5 +value| pF
capacitance on EXTAL pin from
Table 22
Cs_xtaL |CC|T |Total on-chip stray — — 2.5 +value| pF
capacitance on XTAL pin from
Table 22
dm |CC|D|Oscillator Transconductance | T;=-40 °Cto | fxtaL <gmHz 2.6 11.0 mA/NV
™ 150 °C
D f < 7.9 26.0
| 45V < XTAL =20 MHz
D VDD_HV_|O < fXTAL < 40 MHz 10.4 34.0
55V
Ixta.  |CC|D[XTAL current(® T,=150°C — 14 mA
Vhys |CC|D|Comparator Hysteresis T,=150°C 0.1 1.0 \Y
1. The range is selectable by DCF record.
2. This value is determined by the crystal manufacturer and board design.
3. Proper PC board layout procedures must be followed to achieve specifications.
4. Crystal recovery time is the time for the oscillator to settle to the correct frequency after adjustment of the integrated load
capacitor value.
5. Applies to an external clock input and not to crystal mode.
6. Iy7aL is the oscillator bias current out of the XTAL pin with both EXTAL and XTAL pins grounded. Test circuit is shown in

Figure 11.

3
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Table 26. SDn ADC electrical specification“) (continued)

Symbol

Cc

Parameter

Conditions

Value
Unit

Min

Typ Max

|6GAIN|

CcC

Cc

Absolute value of
the ADC gain

error("®)

Before calibration (applies to
gain setting = 1)

— 1.5 %

After calibration,

AVpp_Hv_ADR < 5%
AVpp nv_apv < 10%
AT, <50°C

mV

After calibration,

AVDD_Hv_ADR < 5%
AVpp_Hy_apv < 10%
AT, <100 °C

After calibration,

AVpp_Hv_ADR < 5%
AVpp_Hv_apv < 10%
AT, <150 °C

VoFFSET

CcC

Input Referred
Offset Error(7)(8).(9)

Before calibration (applies to
all gain settings — 1, 2, 4, 8,
16)

(1+1/gain)

10* 20 mV

After calibration,
AVpp_Hv_apr < 10%
AT; <50 °C

After calibration,

AVpp_Hy_apv < 10%
AT, <100 °C

7.5

After calibration,
AVpp_nv_apv < 10%
AT; <150 °C

0.5

10

3

DoclD027866 Rev 5

51/112




Electrical characteristics SPC572Lx

3.14.1 LFAST interface timing diagrams

Figure 14. LFAST and MSC/DSPI LVDS timing definition

Signal excursions above this level NOT allowed

1743 mV
Max. common mode input at RX
___________________ r - = 1600 mV
[Avopl
Max Differential Voltage =
285 mV p-p (LFAST)
400 mV p-p (MSC/DSPI)
I I I |
| | | |
A | | Minimum Data Bit Time | |
| | Opening = | |
| | 0.55 * T (LFAST) | |
0.50 * T (MSC/DSPI)
| | | > | |
| | | I
| | | |
| | | I
—-— - —| e | —_—— “No-Go” Area —_— -I— -—I =t = Vpog =12V +/-10%
J i ; ¢ ¢ TX common mode
|Avopl | | | I
Min Differential Voltage =
100 mV p-p (LFAST) | | | '
150 mV p-p (MSC/DSPI) | | | I '\
| | | | Vicom
Y | | | I
| i i |
JAPERgyE —— - —> *+— |APERgyg
< Data Bit Period >
T="1/Fpata
Min. common mode input at RX
_____________p ______ L__150mv
ov
Signal excursions below this level NOT allowed
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3.15.1 Power management integration
Refer to the integration scheme provided below to ensure correct functionality of the device.
Figure 18. Voltage regulator capacitance connection
Cpbechv Cpecav
(regulator supply decoupling) (regulator supply decoupling)
Vbp_Hv_PMC
VDDfHVﬁIOﬁMAINlJ'— T Vbp_Hv 10 Vss VDD HV_PMC
RER Vpp_vB—— s
1 ]
Vbp_Lvn I < T iué
Voltage — O
Regulator L>L| — 1 Vpp v Vss (SUDJ
S DEVICE -
S b 2
Vss DEVICE| < L3
; =
S L [V N
L:DJ ss VDD_LVI:, 3
Vss Vpp v §
0O 0 S
S
CpECRreG2
(LV_COR)
Crec
(LV_COR)
The internal voltage regulator requires external capacitance (Crggp) to be connected to the
device in order to provide a stable low voltage digital supply to the device. Capacitances
should be placed on the board as near as possible to the associated pins. Care should also
be taken to limit the serial inductance of the board to less than 5 nH.
A decoupling capacitor must be placed between each Vpp |y supply pin and Vgg ground
plane to ensure stable voltage. The capacitor should be placed as near as possible to the
Vpp_Lv supply pin.
3.15.2 Main voltage regulator electrical characteristics
The device implements an internal voltage regulator to generate the low voltage core supply
Vpp_Lv from the high voltage ballast supply Vpp gy pmc- The regulator itself is supplied by
Vbp_Hv_pmc-
Note: Both HV supplies, Vpp v pmc @nd Vpp gy puc, are shorted with Vpp 1y 1o supply at

3

package level.
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Figure 22. JTAG JCOMP timing

TCK
—> [<—(10)
JCOMP
o)
- (o) >
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Figure 26. DSPI CMOS master mode — classic timing, CPHA =0

tese tasc
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\

Figure 27. DSPI CMOS master mode - classic timing, CPHA =1
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3
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Table 42. DSPI CMOS master modified timin% (full duplex and output only) - MTFE =1, CPHA =0
or 1) (continued)

Condition Value?
# Symbol C Characteristic Unit
Pad drive® Load (C,) Min Max

9| tsyo | CC| D [SOUTdatavalid |SOUT and SCK drive strength
time from SCK

CPHA = 0(10) Very strong |25 pF — 7.0 +tgys®| ns
Strong 50 pF — 9.0+ tSYs(S)
Medium 50 pF — 25.0 +)tSYS(
5

SOUT data valid SOUT and SCK drive strength
time from SCK

CPHA = 1(10) Very strong |25 pF — 7.0 ns
Strong 50 pF — 9.0
Medium 50 pF — 25.0

SOUT data hold time (after SCK edge)

10| tho CC | D |SOUT data hold SOUT and SCK drive strength
time after SCK

CPHA = 01D Very strong 25 pF 7.7 + tgys® — ns
Strong 50 pF —11.0 + tgyg® —
Medium 50 pF -15.0 + tgys® —

SOUT data hold SOUT and SCK drive strength

tci:r;azﬂfqg%K Very strong 25 pF 7.7 — ns
Strong 50 pF -11.0 —
Medium 50 pF -15.0 —

N

All output timing is worst case and includes the mismatching of rise and fall times of the output pads.

N

All timing values for output signals in this table are measured to 50% of the output voltage.

w

Timing is guaranteed to same drive capabilities for all signals, mixing of pad drives may reduce operating speeds and may
cause incorrect operation.

4. N is the number of clock cycles added to time between PCS assertion and SCK assertion and is software programmable
using DSPI_CTARX[PSSCK] and DSPI_CTARX[CSSCK]. The minimum value is 2 cycles unless TSB mode or Continuous
SCK clock mode is selected, in which case, N is automatically set to 0 clock cycles (PCS and SCK are driven by the same
edge of DSPI_CLKn).

5. tgys is the period of DSPI_CLKn clock, the input clock to the DSPI module. Maximum frequency is 80 MHz (min
tsys = 10 ns).

6. M is the number of clock cycles added to time between SCK negation and PCS negation and is software programmable
using DSPI_CTARX[PASC] and DSPI_CTARX[ASC]. The minimum value is 2 cycles unless TSB mode or Continuous SCK
clock mode is selected, in which case, M is automatically set to 0 clock cycles (PCS and SCK are driven by the same edge
of DSPI_CLKn).

7. tgpc is only valid for even divide ratios. For odd divide ratios the fundamental duty cycle is not 50:50. For these odd divide
ratios cases, the absolute spec number is applied as jitter/uncertainty to the nominal high time and low time.

8. PCSx and PCSS using same pad configuration.
9. Input timing assumes an input slew rate of 1 ns (10% — 90%) and uses TTL / Automotive voltage thresholds.

10. P is the number of clock cycles added to delay the DSPI input sample point and is software programmable using
DSPI_MCR[SMPL_PT]. The value must be 0, 1 or 2. If the baud rate divide ratio is /2 or /3, this value is automatically set to
1.

11. SOUT Data Valid and Data hold are independent of load capacitance if SCK and SOUT load capacitances are the same
value.

‘Yl DoclD027866 Rev 5 81/112
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Figure 31. DSPI PCS strobe (PCSS) timing (master mode)

PCSS

PCSx —

tpcsc
— |-—

tpasc

— |-

—

3.17.2.1.3 DSPI Master Mode — Output Only

Table 43. DSPI LVDS master timing — output only — timed serial bus mode TSB =1 or ITSB =1,

CPOL =0 or 1, continuous SCK clock(V(2)

Condition Value
# Symbol Characteristic Unit
Pad drive Load Min Max
1] tsck CC SCK cycle time LVDS 15 pF 25.0 — ns
to 50 pF
differential
2| tesy CcC PCS valid after Very strong 25 pF — 6.0 ns
sck®
(SCK with 50 pF Strong 50 pF — 10.5 ns
differential load cap.)
3| tcsh CcC PCS hold after Very strong 0 pF —4.0 — ns
SCcK®
(SCK with 50 pF Strong 0 pF -4.0 — ns
differential load cap.)
4| tgpc | CC SCK duty cycle LVDS 15 pF Wotsox =2 | Vatsok + 2| ns
(SCK with 50 pF to 50 pF
differential load cap.) differential
SOUT data valid time (after SCK edge)
5| tsuo CcC SOUT dat(a ;/alid time |SOUT and SCK drive strength
4
from SCK LVDS 15 pF — 8.0 ns
to 50 pF
differential
SOUT data hold time (after SCK edge)
6| tho CcC SOUT data hold time [SOUT and SCK drive strength
4)
after SCK LVDS 15 pF 0.0 — ns
to 50 pF
differential
1. All DSPI timing specifications apply to pins when using LVDS pads for SCK and SOUT and CMOS pad for PCS with pad
driver strength as defined. Timing may degrade for weaker output drivers.
2. TSB =1 orITSB = 1 automatically selects MTFE = 1 and CPHA = 1.
3. With TSB mode or Continuous SCK clock mode selected, PCS and SCK are driven by the same edge of DSPI_CLKn. This
timing value is due to pad delays and signal propagation delays.
4. SOUT Data Valid and Data hold are independent of load capacitance if SCK and SOUT load capacitances are the same

value.
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5 Ordering information

Figure 40. Product code structure

Example code:

SPC57 2 L 64 E3 B C 6 A R
Product identifier Core Family Memory Package Reserved Temperature Frequency Reserved Packing

— Y =Tray
R = Tape and Reel

6 = 80 MHz
4 = 64 MHz

C=125°C Ta

F2 = eTQFP80, 0.4 mm pitch
E3 = eTQFP100, 0.5 mm pitch

64 =1.5MB
60 =1 MB

L = SPCS57L family

2 = Single Computing €200z2 core

SPC57 = Power Architecture in
55 nm

1. Order on 1 MB part numbers can be entered upon ST’s acceptance conditioned by volumes. Please
contact your ST sales office to ask for the availability of a particular commercial product.

2. Features (e.g. flash, RAM or peripherals) not included in the commercial product cannot be used. ST
cannot be called to take any liability for features used outside the commercial product.
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Revision history

Table 55. Document revision history (continued)

Date

Revision

Changes

03-Apr-2013

(cont.)

Table 13 (I/O pull-up/pull-down DC electrical characteristics):
In row |lyypyl changed to Weak pull-up current absolute value
In row |lypyl (P) condition changed to Viy < V| = 0.69*Vpp wyv 0s
45V <Vpp Hv 0<55V. T
In row [lypyl (P) minimum changed to 23 pA; maximum value deleted.
In row [lywppl| (P) minimum deleted; maximum value changed to 130 pA.
In row |lyppl (P) condition changed to V,\ > V| = 0.69*Vppg, 4.5V <Vpp <5.5V.
Deleted: “WF’U' (T) at V|N =0V,3.0V< VDD HV 10 < 4.0V.
Added ||WPU| (T) at V|N > V||_ = 0.49*VDDE, 4_5 \7 < VDD <55V.
Added ||WPU| (T) at V|N > V||_ =11V (TTL), 45V < VDD <55V.
Added Ryypy (Weak pull-up resistance).
Deleted: |IWF’D| (T) at VIN = VDD HV 10» 3.0V< VDD HV 10 < 4.0 V.
Added ||WPD| (T) at V|N < V“_ = 6‘49_*\/DDE’ 45V < \7DD_< 55V.
Added ||WPD| (T) at V|N < V||_ =09V (TTL), 45V < VDD <55V.
Added Ryypp (Weak pull-down resistance).
Table 14 (WEAK configuration output buffer electrical characteristics):
Added footnote 4.
Specification changes:
In row Rop_w condition changed to 4.5V < Vpp Hy 10 < 5.9V, Push pull, Ioy < 0.5 mA.
In row Rop_w condition changed to 4.5V <Vpp py 10 < 5.9V, Push pull, Ioy < 0.5 mA.
In row tyg  condition C; = 25 pF, 4.0 V <Vpp py 10 <5.9V changed to C_ = 25 pF,
45V<VDD HV 10 <9.9V
Inrow trr w condition C; =50 pF, 4.0 V < Vbp Hv 10 < 5.9V changed to C_ = 50 pF,
45V<VDD HV_| |O<59V
In row ttr_w condition C| = 200 pF, 4.0 V < Vbp_Hv 10 < 5.9V changed to C| = 200 pF,
Tab/e 15 (MEDIUM conf/guratlon output buffer electrical characteristics):
Added footnote 4.
In Ron_wm condition changed to 4.5V < Vpp py |0 < 5.9V, Push pull, lgy <2 mA.
In Ro_m condition changed to 4.5V < Vpp py 10 < 5.9V, Push pull, loy <2 mA.
In tyr_m condition changed to C|_ = 25 pF, 45V< Vpp_Hv 10 <59 V.
In tTR m condition changed to C = 50 pF, 4.5V < VDD Hv 10 <5.9 V.
In tTR m condition changed to C; =200 pF, 4.5V < VDD Hv 10 <5.9 V.
Table 16 (STRONG configuration output buffer electrical characteristics):
Added footnote 4.
In Roy s condition changed to 4.5V < Vpp wy 10 < 5.9V, Push pull, Iy < 8 mA.
IN Roy_s condition changed to 4.5 V < Vpp wy |0 < 5.9V, Push pull, Igy < 8 mA.
In ttr_g condition changed to C| = 50 pF, 4. 5V< Vpp_Hv 10 <5.9 V.
In tTR s condition changed to C; = 200 pF, 4.5V < VDD Hv 10 <5.9 V.
In tTR s condition C| =50 pF, 4.5V <Vpp ny |0 <5.9 V.
Table 17 (VERY STRONG configuration output buffer electrical characteristics):
Removed footnote: For specification per Electrical Physical Layer Specification 3.0.1...
Section 3.9, I/0 pad current specification:
Changed Note In order to ensure ... remain below 10%. changed to ...below 50%.
Table 19 (Reset electrical characteristics)
Added footnote to row lg| Rr: Io; g applies to both PORST and ESRO...
In row I g condition changed to Device under power-on reset,
3.0 V<—VDD HV 10 < 55V, VOL >1.0V.
In row g, g Minimum for conditions Device under power-on reset,
3.0V <Vpp pv 10<5.5V, Vo > 1.0 V changed to12 mA.
Table 23 (Internal RC oscillator electrical specifications):
In row tg,t T Parameter Classification changed to D (was T).
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Table 55. Document revision history (continued)

Date Revision Changes

18-May-2015 3 Table 21 (External oscillator electrical specifications):
(cont.) | Updated the minimum and maximum values of fyta, .

Updated ViqexT VIiLEXT, 9m, and IXTAL.
Added Viyys

Table 22 (Selectable load capacitance):
Updated the table.

Table 23 (Internal RC oscillator electrical specifications):

Removed laypps, @and lpvpp12 rows.
Updated parameter column of &f, 5 sw.

Table 24 (ADC pin specification):

Removed | |y symbol.

Added Vrer ge_t» VREF_BG_TC: @nd VRer Bg_LR Symbols.
Updated conditions column of lgg sympo.

Removed the table footnote “Leakage current is a....”
Added ZIADR

Updated I k_iNuD, ILk_INUsD, ILk_INREF, and ILk_INoUT.
Replaced maximum value of “6.5” with “8.5” for Cg_

Table 25 (SARn ADC electrical specification):

Updated conditions, minimum, and maximum columns of Va| TReF.

Updated parameter, conditions, and maximum columns of |a\pcreFH.

Replaced the maximum value of “1” with “+8” in IApcREFH symbol (power down mode).

Replaced “IADCVDD“ with “|ADV_S" and updated its conditions and maximum columns.
Updated minimum and maximum columns of DNL

Table 26 (SDn ADC electrical specification):

In the fapcp v Symbol replaced “S/D clock 3” with “S/D modulator Input clock”.

Added minimum value of “4”.

Updated the maximum values of |dga\|

Replaced the unit values of “dB” with “dBFS” in the SNRprr150, SNRpFF333. and
SNRsE 150 symbols.

Replaced the unit values of “dB” with “dBc” in SFDR symbol.

Added CMRR symbol and replaced the minimum value of “20” with “54”.

Added Rgaar and Fgoff Symbols.

Updated the maximum values of |apy p and Zlapr p.

Removed ZlapR p. N N

Replaced maximum value of “2*§group” With “Sgroup” for t ATENCY-

Replaced maximum value of “15” with “16” for GAIN.

Added Ippcs/p REFH.
Updated the minimum, typical and maximum values of Zy.

Table 27 (Temperature sensor electrical characteristics):
Added rows:

» temperature monitoring range

* temperature sensitivity (Tsens)

* temperature accuracy (Tacc)
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