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Introduction SPC572Lx

Table 2. SPC572Lx device feature summary (continued)

Feature Description
SENT bus 4 channels
Ethernet Yes
Zipwire (SIPI / LFAST) Interprocessor bus High speed (4-phase only)
System timers 4 PIT channels
1 AUTOSAR® (STM)
64-bit PIT
GTM timer 16 input channels,
56 output channels
GTM RAM 18.53 KB
Interrupt controller 1024 sources
ADC (SAR) 3
ADC (SD) 1
Temperature sensor Yes
PLL Single PLL with no FM
Internal linear voltage regulator 1.2V
External power supplies 5v(M
3.3Vv@
Low-power modes Stop mode
Slow mode
Packages eTQFP80
eTQFP100

1. The device can be powered up at 5V only.

2. Optional: can be used for special I/O segments

1.4 Block diagram

Figure 1 and Figure 2 show the top-level block diagrams.

3
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Figure 2. Periphery allocation
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Electrical characteristics SPC572Lx

Table 9. Device operating conditions(") (continued)

Value
Symbol C Parameter Conditions Unit
Min Typ Max

VN SR | C [l/O input voltage — 0 — 5.5 \Y,

range
Injection current

e SR | T |DC injection current |Digital pins and -3.0 — 3.0 mA

(per pin){13-(14).(15)  |3nalog pins
Ivaxsec SR| D [Maximum current per — -80 — 80 mA

power segment(16)

The ranges in this table are design targets and actual data may vary in the given range.

2. Maximum operating frequency is applicable to the core and platform for the device. See the Clocking chapter in the
SPC572Lx Microcontroller Reference Manual for more information on the clock limitations for the various IP blocks on the
device.

Core voltage as measured on device pin to guarantee published silicon performance.

4. During power ramp, voltage measured on silicon might be lower. Maximum performance is not guaranteed, but correct
silicon operation is guaranteed. Refer to the Power Management and Reset Generation Module chapters in the SPC572Lx
Microcontroller Reference Manual for further information.

5. The Vpp nv_pmc supply providing power to the internal regulator is shorted with the Vpp [y |0 supply within package.

6. LVD400 can be disabled by SW (always enabled after power-up).

7. Maximum voltage is not permitted for entire product life. See Absolute maximum rating.

8. When internal LVD/HVDs are disabled, external monitoring is required to guarantee correct device operation.

9. Reduced output/input capabilities below 4.2 V. See performance operating values in I/O pad electrical characteristics. Not
all functionality are guaranteed below 4.2 V. Please check specific supply constraints by module in Table 9 (Device
operating conditions).

10. Vpp_Hv_i0_JTAG Supply is shorted with Vpp 1y osc supply within package.

11. Flash read, program, and erase operations are supported for a minimum Vpp py pLa value of 3.0 V.

12. This voltage can be measured on the pin but is not supplied by an external regulator. The Power Management Controller
generates PORs based on this voltage.

13. Full device lifetime without performance degradation

14. 1/0 and analog input specifications are only valid if the injection current on adjacent pins is within these limits. See the
Absolute maximum ratings table for maximum input current for reliability requirements.

15. The I/O pins on the device are clamped to the I/O supply rails for ESD protection. When the voltage of the input pin is
above the supply rail, current is injected through the clamp diode to the supply rail. For external RC network calculation,
assume typical 0.3 V drop across the active diode. The diode voltage drop varies with temperature.

16. Sum of all controller pins (including both digital and analog) must not exceed 150 mA. A Vpp 1y |10 Power segment is
defined as one or more GPIO pins located between two Vpp py o supply pins. -

3.7 DC electrical specifications

The following table describes the DC electrical specifications.
22/112 DoclD027866 Rev 5 Kys
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Table 14. WEAK configuration output buffer electrical characteristics

Value(?®
Symbol C Parameter Conditions(") Unit
Min Typ Max
RoHw | CC | P |PMOS outputimpedance [4.5V <Vpp py j0<5.5V 520 800 1040 Q
weak configuration Push pull, loy < 0.5 mA
RoLw | CC | P |[NMOS outputimpedance |4.5V <Vpp wy j0<55V 520 800 1040 Q
weak configuration Push pull, I, < 0.5 mA
fuax w | CC | T |Outputfrequency C, =25 pF®) — — 2 MHz
weak configuration C_ =50 pF®) — — 1
D C, =200 pF® — — 0.25
trr w | CC | T [Transition time output pin |C, = 25 pF, 40 — 120 ns
weak configuration(®) 45V <Vpp v 10<55V
C_ =50 pF, 80 — 240
D C_ =200 pF, 320 — 820
45V <Vpp py 10<55V
C_ =25 pF, 50 — 150
3.0V< VDD_HV_IO <3.6 V(S)
C_ =50 pF, 100 — 300
3.0V <Vpp v 10<3.6VO
C_ =200 pF, 350 — 1050
3.0V <Vpp py 10 <3.6V®
ltskew wl| CC | T |Difference between rise — — — 25 %
B and fall time
Ipcmax w| CC | D |Maximum DC current — — — 4 mA
TeHupLH | CC | D |Propagation delay CL =25 pF, — — 120 ns
4.5V <Vpp py 10<59V
C_ =25 pF, — — 150
30V< VDD_HV_IO <36V
C_ =50 pF, — — 240
4.5V < VDD_HV_lO <59V
C_ =50 pF, — — 300
3.0V <Vpp v 10<36VO

1. AllIVDD_HV_IO conditions for 4.5V to 5.5V are valid for VSIO[VSIO_xx] = 1, and all specifications for 3.0V to 3.6V are valid
for VSIO[VSIO_xx] = 0

All values need to be confirmed during device validation.

w N

C, is the sum of external capacitance. Device and package capacitances (Cyy, defined in Table 12) are to be added to
calculate total signal capacitance (Ctot = C_ + C|n)-

4. Transition time maximum value is approximated by the following formula:
0 pF < C_ <50 pFtyr_w(ns) =22 ns + C(pF) X 4.4 ns/pF
50 pF < Ci_ <200 pFtrr_w(ns) = 50 ns + Cy(pF) X 3.85 ns/pF
5. Only for Vpp Hy 10_stAG Segment when VSIO[VSIO_N] =0 or Vpp v 10 gTH Segment when VSIO[VSIO_IF] = 0.

Table 15 shows the MEDIUM configuration output buffer electrical characteristics.

3
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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 16. STRONG configuration output buffer electrical characteristics (continued)

Value(?
Symbol C Parameter Conditions(!) Unit
Min Typ Max
TeuupLH | CC | D | Propagation delay C. =25 pF, — — 12 ns

45V < VDD_HV_IO <59V

CL =25 pF, — — 18

30V< VDD_HV_lO <36V

C_ =50 pF, — — 20

4.5V <Vpp pv 10<59V

C, =50 pF, — — 36

3.0V

<Vpp Hv I0 <
36v® T T

1. AllVpp Hv o conditions for 4.5 V to 5.5 V are valid for VSIO[VSIO_xx] = 1, and all specifications for 3.0 V to 3.6 V are valid
for VSIO[VSIO_xx] =0

2. All values need to be confirmed during device validation.
3. C_ is the sum of external capacitance. Device and package capacitances (Cy, defined in Table 12) are to be added to
calculate total signal capacitance (Ctot = C_ + Cn).
4. Transition time maximum value is approximated by the following formula: tyg_g(ns) = 4.5 ns + C( (pF) x 0.23 ns/pF.
5. Only for Vpp Hy 10_JtAG Segment when VSIO[VSIO_N] = 0 or Vpp v 0 gTH Segment when VSIO[VSIO_IF] = 0
Table 17 shows the VERY STRONG configuration output buffer electrical characteristics.
Table 17. VERY STRONG configuration output buffer electrical characteristics
Value(®
Symbol C Parameter Conditions(? Unit
Min Typ Max
RoH v CcC P | PMOS output impedance |Vpp py 10=5.0V £ 10%, 20 40 60 Q
B VERY STRONG VSIO[VSIO_xx] =1,
configuration lon =8 mA
C VDD_HV_IO =3.3Vx10%, 30 50 75
VSIO[VSIO_xx] = 0,
IOH =7 mA(3)
RoL v CC P |NMOS output impedance |Vpp py 10=5.0V £ 10%, 20 40 60 Q
N VERY STRONG VSIO[VSIO_xx] =1,
configuration loL =8 mA
C VDD_HV_IO =3.3Vx10%, 30 50 75
VSIO[VSIO_xx] = 0,
IOL =7 mA(3)
fvax v CcC T | Output frequency Vop Hv 10=5.0V £10%, — — 50 |MHz
- VERY STRONG C_ = 25 pF¢
configuration VSIO[VSIO x = 1, — | — | =0
C =15 pF(?’)’(4)

32/112
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Table 18. 1/0 consumption“) (continued)

Value
Symbol C Parameter Conditions Unit
Min | Typ | Max
IbYN_s ccC D |Dynamic I/O current for STRONG [C| = 25 pF, — — 50 | mA
configuration Vpp=5.0V £10%
C_ =50 pF, — — 55
Vpp=5.0V +10%
C_ =25 pF, — — 22
Vpp=3.3V +10%
C_ =50 pF, — — 25
Vpp=3.3V +10%
Ioyn_v cc D |Dynamic I/O current for VERY C_ =25 pF, — — | 60 |mA
STRONG configuration Vpp=5.0V +10%
C_ =50 pF, — — 64
Vpp=5.0V +10%
C_ =25 pF, — — 26
Vpp=3.3V +10%
C_ =50 pF, — — 29
Vpp=3.3V +10%

1. 1/0 current consumption specifications for the 4.5 V <= Vpp py |0 <= 5.5V range are valid for VSIO_[VSIO_xx] = 1, and

VSIO[VSIO

_XX] =0for3.0V <= VDD_HV_|O <=3.6\V.

2. Stated maximum values represent peak consumption that lasts only a few ns during I/O transition. When possible (timed

output) it is

3.10

Note:

36/112

recommended to delay transition between pads by few cycles to reduce noise and consumption.

Reset pad (PORST, ESRO) electrical characteristics

The device implements a dedicated bidirectional reset pin (PORST).

PORST pin does not require active control. It is possible to implement an external pull-up to
ensure correct reset exit sequence. Recommended value is 4.7 kQ.

3
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Table 19. Reset electrical characteristics (continued)

Value
Symbol Parameter Conditions Unit
Min Typ Max
lo. r | CC | C |[Strong pull-down current!’)  |Device under power-on 0.2 — — mA
reset
Vbp_Hv_10 = VDD_POR:
VoL =0.35"Vpp hv io0
Device under power-on 12 — — mA
reset
30V< VDD_HV_lO <55V,
VoL>1.0V
lweul | CC | P [Weak pull-up current absolute [ESRO pin 23 — — MA
value Vin=0.69 " Vpp_nv_io
ESRO pin — — 82
ViIN=10.49 " Vpp_nv 10
lwepl | CC | P |Weak pull-down current PORST pin — — 130 MA
absolute value ViN=0.69 *Vpp 1y 10
PORST pin 40 — —
VIN=0.49 " Vpp_nv 10
WersT | SR | P |PORST and ESRO input — — — 500 ns
filtered pulse
WnersT | SR | P |PORST and ESRO input not — 2000 — — ns
filtered pulse
Wenmt | SR | P [ESR1 input filtered pulse — — — 15 ns
Wnenmt | SR | P [ESR1 input not filtered pulse — 400 — — ns

1. loL R applies to both PORST and ESRO: Strong pull-down is active on PHASEO for PORST. Strong pull-down is active on
PHASEO PHASE1, PHASEZ2, and the beginning of PHASE3 for ESRO.

PORST must be connected to an external power-on supply circuitry. Minimum requested
circuitry is external pull-up to ensure device can exit reset.

Note: No restrictions exist on reset signal slew rate apart from absolute maximum rating
compliance.

3.1 Oscillator and PLL

Single phase-locked loop (PLL) module with the reference PLL (PLLO) generating the system
and auxiliary clocks from the main oscillator driver.

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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Electrical characteristics SPC572Lx
Table 24. ADC pin specification(” (continued)
Value
Symbol C Parameter Conditions Unit
Min | Max
ILK_INREF CC | C |Inputleakage current, two ADC T,< 40 °C, no current — 160 | nA
channels input with weak pull-up and injection on adjacent
weak pull-down and alternate reference | pin
Cc T;<150°C,nocurrent | — | 400
injection on adjacent
pin
ILk_INouT CC | C |Inputleakage current, two ADC T, <40 °C, no current — 140 | nA
channels input, GPIO output buffer with | injection on adjacent
weak pull-up and weak pull-down pin
Cc T;<150°C,nocurrent | — | 380
injection on adjacent
pin
ling CC | T |Injection current on analog input Applies to any analog -3 3 mA
preserving functionality pins
Chv_Abc SR| D |Vpp Hv apv external capacitance(® 1 22 | uF
Cp1 CC | D |Pad capacitance — 0 10 pF
Cpo CC | D |Internal routing capacitance SARnN channels 0 0.5 | pF
D SARB channels(®) 0 1
Cp3 CC | D |Internal routing capacitance Only for SARB 0 1 pF
channels
Cs CC | D |SAR ADC sampling capacitance — 6 85 | pF
Rswn CC | D |Analog switches resistance SARnN channels 0 1.1 | kQ
D SARB channels®) 0 | 17
Rap CC | D |ADC input analog switches resistance — 0 06 | kQ
Rcmsw CC| D |Common mode switch resistance — 0 26 | kQ
ReMRrL CC| D |Common mode resistive ladder — 0 35 | kQ
Rsarepp'® | CC| D |Discharge resistance for AN7 channels — 0 300 | W
(strong pull-down for safety)
Ylapr CC | C+ | Sum of ADC and S/D reference ADC enabled — 40 | pA
P | consumption
1. All specifications in this table valid for the full input voltage range for the analog inputs.
2. For noise filtering, add a high frequency bypass capacitance of 0.1 uF between Vpp v apy and Vss v apv-
3. Characteristics corresponding to fast SARn channels also apply to SARB fast channels (AN16, AN17 and AN24).
4. Safety pull-down is available for port pin PE[14]. It enables discharge of up to 100 nF from 5 V every 300 ms.
3.12.2 SAR ADC electrical specification
The SARn ADCs are 12-bit Successive Approximation Register analog-to-digital converters
with full capacitive DAC. The SARn architecture allows input channel multiplexing.
46/112 DoclD027866 Rev 5 Kys
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Table 25. SARn ADC electrical specificationm

Value
Symbol C Parameter Conditions Unit
Min Max
VALTREF SR P |ADC alternate VALTREF < VDD_HV_|O_MA|N 4.5 55 \Y
c reference voltage VALTREF < VDD_HV_ADV 50 40
C 4.0 5.9
VIN SR | D |ADC input signal 0 <V|N<VDD Hv 10 MAIN Vss_ Hv. ADR | Vpp Hv ADR | V
faDCK SR | P |Clock frequency T,<150 °C 7.5 14.6 MHz
tapcprecH | SR | T |ADC precharge time  |Fast SAR—fast precharge 135 — ns
Fast SAR—full precharge 270 —
Slow SAR (SARADC_B)@— 270 —
fast precharge
Slow SAR (SARADC_B)©@)— 540 —
full precharge
AVprecH | SR| D |ADC precharge voltage |Full precharge -0.25 0.25 \Y,
VprecH = Vbp_Hv_ADR/2
T,<150°C
D Fast precharge -0.5 0.5 \%
VpreCH = VDD_Hv_ADR/2
T,;<150°C
AV\nTReg | CC | P [Internal reference Applies to all internal -0.20 0.20 \Y,
voltage precision reference points
(Vss_Hv_ADRs
1/3* Vpp_Hv_ADR
2/3* Vpp_Hv_ADRs
Vbp_Hv_ADR)
tancsampLe | SR | P |ADC sample time®)  |Fast SAR — 12-bit 0.750 — us
configuration
D Fast SAR — 10-bit 0.555 —
configuration
P Slow SAR (SARADC_B)@) — 1.500 —
12-bit configuration
D Slow SAR (SARADC_B)®@) — 0.833 —
10-bit configuration
tapcevaL | SR | P |ADC evaluation time  |12-bit configuration (25 clock 1.712 — bs
cycles)
D 10-bit configuration (21 clock 1.458 —
cycles)

3
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9. Extra bias current is present only when BIAS is selected. Apply only once for all ADCs.
10. Extended bench validation performed on 3 samples for each process corner.

11. This parameter is guaranteed by bench validation with a small sample of typical devices, and tested in production to + 6
LSB.

3.12.3 S/D ADC electrical specification
The SDn ADCs are Sigma Delta 16-bit analog-to-digital converters with 333 Ksps maximum
output rate.
Table 26. SDn ADC electrical specification“)
Value
Symbol Parameter Conditions Unit
Min Typ Max
V|N SR ADC input signal —_— 0 — VDD_HV_ADR_ V
D
V|N_PK2pK(2) SR Input range peak to (Single ended Vbp Hv ADR/GAIN V
peak o VINM = Vss_Hv_ADR
\_/I\'\}_PK%BK = VINP Slngle ended iO'S*VDD_HV_ADR
INM Vinm = 0.5"Vpp Hv_ADR
GAIN =1
Single ended iVDD_HV_ADR/GAIN
Vinm = 0.5"Vpp Hv ADR
GAIN =2,4,8,16
Differential, iVDD_HV_ADR/GAIN
0 <ViN<VDD_Hv 10 MAIN
fADCD M SR S/D modulator Input — 4 14.4 16 MHz
- Clock
fin SR Input signal SNR =80 dB 0.01 — 50(5) kHz
frequency fapcp_s = 150 kHz
SNR = 74 dB 0.01 — 1110
fADCD_S =333 kHz
fapcD s SR Output conversion — — — 333 ksps
- rate
— CcC Oversampling ratio |Internal modulator 24 — 256 —
External modulator — — 256 —
RESOLUTION| CC S/D register 2’s complement notation 16 bit
resolution(®)
GAIN SR ADC gain Defined via ADC_SDI[PGA] 1 — 16 —
register. Only integer
powers of 2 are valid gain
values.
50/112 DoclD027866 Rev 5 Kys
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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
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Table 26. SDn ADC electrical specification“) (continued)

Value
Symbol C Parameter Conditions Unit
Min Typ Max
tsettung | CC | D |Settling time after  |Analog inputs are muxed — — 2*dgrouPp* | —
mux change HPF = ON 3*faDcD s
HPF = OFF — — Z*SGROUP + —
2*fApcp s
tobrecovery | CC | D |Overdrive recovery |After input comes within — — 2*dgrouP* | —
time range from saturation faDcD s
HPF = ON -
HPF = OFF _— —_— Z*SGROUP —
Csp CC | D [S/D ADC sampling [GAIN=1,2,4,8 — — 75*GAIN fF
capacitance after _
D sampling switch(') GAIN = 16 — — 600 fF
IBIAS CcC Bias consumption |At least 1 ADCD enabled — — 3.5 mA
IADV_D CcC VDD_HV_ADV power S/D ADC Dynamic — — 3.5 mA
supply current consumption
(single S/D ADC)
Iaocsip RerH | CC | T |S/D ADC Reference [Dynamic consumption — — 3.5 MA
High Current (Conversion)
T Static consumption (Power | — — +8
down)

Functional operating conditions are given in the DC electrical specifications. Absolute maximum ratings are stress ratings
only, and functional operation at the maxima is not guaranteed. Stress beyond the listed maxima may affect device
reliability or cause permanent damage to the device.

2. For input voltage above the maximum and below the clamp voltage of the input pad, there is no latch-up concern, and the
signal will only be ‘clipped’.

3. Vinp is the input voltage applied to the positive terminal of the SDADC.

4. V)ym is the input voltage applied to the negative terminal of the SDADC.

5. Maximum input of 166.67 kHz supported with reduced accuracy. See SNR specifications.

6. When using a GAIN setting of 16, the conversion result will always have a value of zero in the least significant bit. This
gives an effective resolution of 15 bits.

7. Offset and gain error due to temperature drift can occur in either direction (+/-) for each of the SDADCs on the device.

8. Calibration of gain is possible when gain = 1.
Offset Calibration should be done with respect to 0.5*Vpp ny_apr for differential mode and single ended mode with
negative input=0.5*Vpp Hv ApDR-
Offset Calibration should bé done with respect to 0 for "single ended mode with negative input=0".
Both offset and Gain Calibration is guaranteed for +5% variation of Vpp 1y apr, £10% variation of Vpp py apy, and + 50
°C temperature variation.

9. Conversion offset error must be divided by the applied gain factor (1, 2, 4, 8, or 16) to obtain the actual input referred offset
error.

10. This parameter is guaranteed by bench validation with a small sample of typical devices, and tested in production to a
value of 6 dB less.

11. Impedance given at fAEﬁ;D m=16 MHz Impedance is inversely proportional to frequency:
ZDIFF(fADCD ) = 16 MH2/fapcp_m* Zoirr

Zem(fapep_m) = 16 MHz/fapcp M ™ Zowm

12. SNR values guaranteed only if external noise on the ADC input pin is attenuated by the required SNR value in the
frequency range of fapcp M — fapcp s 10 fapcp m * fapcp s, where fapcp i is the input sampling frequency, and fapcp s
is the output sample frequency. A proper external input fi ?Iter should be used to remove any interfering signals in this
frequency range.

13. The 1% passband ripple specification is equivalent to 20 * log4q (0.99) = 0.087 dB.
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Table 32. Voltage monitor electrical characteristics(!) (continued)
Value?
Symbol C Parameter Conditions Unit
Min Typ Max
tvDASSERT CC |D| Voltage detector 0.1 — 2 bs

threshold crossing
assertion

tVDRELEASE CC |D| Voltage detector — 5 — 20 us
threshold crossing
de-assertion

1.

For Vpp v levels, a maximum of 30 mV IR drop is incurred from the pin to all sinks on the die. For other LVD, the IR drop
is estimated by the multiplying the supply current by 0.5 Q.

2. The threshold for all PORs and LVDs are defined when the output transits to 1, i.e., when the sense goes above the
reference.
3. Across process, temperature and voltage range.
3.15.4 Power up/down sequencing
The following table shows the constraints and relationships for the different power supplies.
Table 33. Device supply relation during power-up/power-down sequence
Supply 21
Vbp_Hv_i0 Vbp_Hv_ADV Vbb_Hv_ADR ALTREF(®
< Vbb_Hv 10
>
= Vbb_Hv_ADV
s
(77 Vbb_Hv_ADR
ALTREF

Grey cells: Supply 1 (row) can exceed Supply 2 (column), granted that external circuitry ensures current flowing from
supply1 is less than absolute maximum rating current value provided.

2. ALTREF are the alternate references for the ADC that can be used in place of the default reference (Vpp nv apr *)- Itis
the SARB.ALTREF. - 0T
3. ADC performance is not guaranteed with ALTREFn above Vpp v 10/Vpp_Hv_aADv.
During power-up, all functional terminals are maintained into a known state as described in
the following table.
Table 34. Functional terminals state during power-up and reset
» | POWER-UP® RESET Default
TERMINAL(" 3 Comments
pad state pad state pad state(®
PORST Strong pull- Weak pull-down Weak pull-down Power-on reset pad
down(®)
ESR0(®) Strong pull-down | Strong pull-down Weak pull-up Functional reset pad
66/112
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Table 34. Functional terminals state during power-up and reset (continued)

TERMINAL("

POWER-UP(?
pad state

RESET
pad state

Default
pad state(®

Comments

ESR1 High impedance Weak pull-down Weak pull-down —
TEST_MODE | Weak pull-down | Weak pull-down(6) Weak puII-down(G) —
GPIO Weak puII-up(4) Weak pull-up Weak pull-up —
ANALOG High impedance High impedance High impedance —
ERROR High impedance High impedance High impedance —
TRST High impedance Weak pull-down Weak pull-down —
TCK High impedance Weak pull-down Weak pull-down —
TMS High impedance Weak pull-up Weak pull-up —
TDI High impedance Weak pull-up Weak pull-up —
TDO High impedance High impedance High impedance —
1. Refer to pinout information for terminal type.
2. \F;Sglng-lkJ/Ff’osrtaL{? ésuggﬁ/fa\?;egicil;rox :‘i)DrDlﬂg\ﬁ*\I/%lia;g s\l/J;1‘;1&1/-maintained until supply crosses the power-on reset threshold:
3. Before software configuration.
4. Pull-down and pull-up strength are provided as part of Section 3.8.2, I/O output DC characteristics.
5. As opposed to ESRO, ESR1 is provided via normal GPIO and implements weak pull-up during power-up.
6. TESTMODE pull-down is implemented to prevent device to enter TESTMODE. It is recommended to connect TESTMODE
pin to Vgs pv o on the board.
3.16 Flash memory electrical characteristics

The flash array access time for reads is affected by the number of wait-states added to the
minimum time, which is one cycle.

Wait states are set in the RWSC field of the Platform Flash Configuration Register 1 (PFCR1)
to a value corresponding to the operating frequency of the flash memory controller and the
actual read access time of the flash memory controller. Higher operating frequencies require
non-zero settings for this field for proper flash operation.

Shown below are the maximum operating frequencies (fsys) for legal RWSC settings based
on specified access times at 150 °C:

Table 35. RWSC settings

Flash operating frequency range (MHz) RWSC
00 MHz < fg,s < 20 MHz 0
20 MHz < fgy,s < 40 MHz 1
40 MHz < fgys < 60 MHz 2
60 MHz < fgys < 80 MHz 3

Table 36 shows the estimated Program/Erase characteristics.

3
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Figure 23. JTAG boundary scan timing
TCK \ /
~— (> ~ @
Output /
Signals | \ /
Output \
Signals \
(14)
- @ >
Input
Signals /
3.17.1.2 Nexus interface timing
Table 39. Nexus debug port timing“)
Value
# Symbol C Characteristic Unit
Min Max
7 | teytipw | CC | D |EVTI pulse width 4 — | teyc®
8 |tevtopw | CC | D |EVTO pulse width 40 — ns
9 tTCYC CcC D |TCK Cycle time 2(3)’(4) — tCYC(Z)
9 treyc | CC | D |Absolute minimum TCK cycle time(®) (TDO/TDOC sampled | 400 | — ns
on posedge of TCK)
Absolute minimum TCK cycle time(”) (TDO/TDOC sampled | 200 | —
on negedge of TCK)
11®) | tyrpis | CC | D | TDI/TDIC data setup time 5 — ns
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Table 55. Document revision history (continued)

Date

Revision

Changes

18-May-2015

(cont.)

Table 28 (LVDS pad startup and receiver electrical characteristics):
Replaced “C” with “T” in the characteristics column of lj\ps_BIAS and ILvDs_Rx.

Table 29 (LFAST transmitter electrical characteristics), and Table 30 (MSC/DSPI LVDS
transmitter electrical characteristics):
Replaced “C” with “T” in the characteristics column of lj\ps Tx.

Table 39 (Nexus debug port timing):
Replaced “P” with “D” in the characteristics column of tgypw and tEvTOPW.

Figure 18 (Voltage regulator capacitance connection):
Updated the figure.

Table 31 (Voltage regulator electrical characteristics):
Replaced RDECREGI’] with RREG.

Updated the conditions column of Cpecgy and CoecHy.
Changed the classification of lyregnT from “P” to “D”.
Added “- at 27 °C , no load” to note 6.

Added “with full load” to note 7.

Table 36 (Flash memory program and erase specifications (pending silicon
characterization)):

For tESUS, replaced lifetime max value of “20” WITH “30”.

For tpsus, replaced lifetime max value of “10” WITH “15”.

Table 40 (DSPI channel frequency support):
Removed “Full duplex” from LVDS (Master mode).

Table 41 (DSPI CMOS master classic timing (full duplex and output only) — MTFE = 0,
CPHA =0or1):
Updated the minimum values of tcgc, tpcse, @and tpasc and maximum values of tgyo.

Table 42 (DSPI CMOS master modified timing (full duplex and output only) — MTFE = 1,
CPHA =0or1):
Updated the minimum values of tcgc, tpcsc, @and tpasc and maximum values of tgyo.

Removed section “DSPI LVDS Master Mode — Modified Timing.”

Table 44 (DSPI CMOS master timing — output only — timed serial bus mode TSB = 1 or
ITSB =1, CPOL =0 or 1, continuous SCK clock):
Updated the minimum values of tcgy and maximum values of tgo.

Table 45 (DSPI CMOS Slave timing - Modified Transfer Format (MTFE = 0/1)):
Updated the minimum and maximum values of tpg_
Replaced the maximum value of “50” with “55” in tsyo (medium).

Table 48 (RMII transmit signal timing):
Replaced the maximum value of “14” with “16” for R6.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2017 STMicroelectronics — All rights reserved
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