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SPC564Bxx-SPC56ECxxX

Table 1. Device summary

Part number

Package
1.5 MByte 2 MByte 3 MByte
LOFP176 SPC564B64L7 SPC564B70L7 SPC564B74L7
SPC56EC64L7 SPC56EC70L7 SPC56EC74L7
LOFP208 SPC564B64L8 SPC564B70L8 SPC564B74L8
SPC56EC64L8 SPC56EC70L8 SPC56EC74L8
LBGA256 SPC56EC64B3 SPC56EC70B3 SPC56EC74B3
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Package pinouts and signal descriptions

SPC564Bxx-SPC56ECxX

Table 5. Functional port pin descriptions (continued)

Pin number
) © @c’: I —
© € @ o u .2 © 0 ©
qut PCR c.2 Function = Q'g = = ™~ S 0
pin =g S 8| 8| S a o <
< S o = a © o L A
= S o o | o
| | |
AFO GPIO[16] sIuL /0
AF1 CANOTX FlexCAN. 0 | O .
PB[0] | PCR[16] - M/S | Tristate | 39 39 | L3
AF2 EOUC[30] eMIOS_0 o)
AF3 LINOTX LINFlexD_0 |
AFO GPIO[17] SIUL o)
AF1 — — —
AF2 EOUC[31] eMIOS_0 /0 .
PB[1] | PCR[17] s | Tristate | 40 40 | M2
— LINORX LINFlexD_0 |
— WKPU[4] WKPU |
— CANORX FlexCAN_0O |
AFO GPIO[18] SIUL o)
pe2] | Pcrpug) | ATF LINOTX LINFIexD 0 O 1\ s | Tristate | 176 | 208 | A2
AF2 SDA 12c 110
AF3 EOUC[30] eMIOS_0 o)
AFO GPIO[19] SIUL o)
AF1 EOUC[31] eMIOS_0 o)
AF2 SCL 12C 110 .
PB[3] | PCR[19] s | Tristate | 1 1 D4
AF3 — _ _
— WKPU[11] WKPU |
— LINORX LINFlexD_0 |
AFO GPI[20] SIUL |
AF1 — — —
AF2 — — — .
PBI4] | PCRI20] | | | Tristate | 88 | 104 | T16
— ADCO_P[0] ADC_0 |
— ADC1_P[0] ADC 1 I
AFO GPI[21] SIUL |
AF1 — _ _
AF2 — — — .
PB[5] | PCR[21] | | Tristate | 91 | 107 | N13
AF3 — — —
— ADCO_P[1] ADC_0 [
— ADC1_P[1] ADC 1 |
22/123 DoclD17478 Rev 9 ‘Yl




SPC564Bxx-SPC56ECxx Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

Pin number
o) g @c’: 3 -
© € @ o u .2 © 0 ©
qut PCR c.2 Function = Q'g = = ™~ S 0
pin [oRs] 2 =33 u s 0 0 <
<S5 o = a x o o L A
b © (@4 (@4 m
- | -
AFO GPI[57] SIUL |
AF1 — — —
AF2 — — — .
PD[9] PCR[57] AF3 | Tristate 94 114 N16
— ADCO_P[13] ADC_0 [
- ADC1_P[13] ADC_1 [
AFO GPI[58] SIuL [
AF1 — — —
AF2 — — — .
PD[10] PCR[58] AF3 | Tristate 95 115 M14
— ADCO_P[14] ADC_0 |
— ADC1_P[14] ADC_1 [
AFO GPI[59] SIUL |
AF1 — — —
AF2 — — — .
PD[11] | PCRI59] | |, = | | Tristate | 96 | 116 | M15
— ADCO_PJ[15] ADC_0 [
— ADC1_P[15] ADC_1 [
AFO GPIO[60] SIUL 110
AF1 CS5 0 DSPI_0 (@]
PD[12] | PCR[60] | AF2 EOUC[24] eMIOS_0 /O | S | Tristate | 100 | 120 | L13
AF3 — — —
— ADCO_S[4] ADC_0 [
AFO GPIO[61] SIuL /0
AF1 Cso_1 DSPI_1 /0
PD[13] | PCR[61] | AF2 EOUC[25] eMIOS_0 IO | S | Tristate | 102 | 124 | K14
AF3 — — —
— ADCO_S[5] ADC_0 [
AFO GPI0O[62] SIUL 110
AF1 CS1.1 DSPI_1 (@]
AF2 EOQUC[26 eMIOS 0 110
PD[14] | PCRI62] | [26] - S | Tristate | 104 | 126 | K13
ALT4 | FR_DBGIO0] Flexray o)
- ADCO_S[6] ADC 0 [

3
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SPC564Bxx-SPC56ECxx Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

Pin number
82 5 HERT
qut PCR c.2 Function = Q'g = %“E § § ﬁ
pin 20 = -8 % W a o <
< > ,;‘,'_’ = a L L Q
b © (@4 (@4 m
- — -
AFO GPIO[81] SIUL 110
AF1 EOUC[11] eMIOS_0 110
PF[1] | PCR[81] | AF2 cs4 1 DSPI_1 O | s | Tristate | 64 80 | T6
AF3 — — —
— ADCO_S[9] ADC_0 |
AFO GPIO[82] SIUL 110
AF1 EOUC[12] eMIOS_0 110
PF[2] PCR[82] AF2 CS0 2 DSPI_2 110 S Tristate 65 81 R6
AF3 — — —
— ADCO_S[10] ADC_0 |
AFO GPIO[83] SIUL 110
AF1 EOUC[13] eMIOS_0 110
PF[3] | PCR[83] | AF2 CS1 2 DSPI_2 O | s | Tristate | 66 82 | R7
AF3 — — —
— ADCO_S[11] ADC_0 [
AFO GPIO[84] SIUL 110
AF1 EOUC[14] eMIOS_0 110
PF[4] PCR[84] AF2 CS2 2 DSPI_2 (@] S Tristate 67 83 R8
AF3 — — —
— ADCO_S[12] ADC_0 |
AFO GPIO[85] SIUL 110
AF1 EOUC[22] eMIOS_0 110
PF[5] | PCR[85] | AF2 Cs3 2 DSPI_2 o | s | Tristate | 68 84 | P8
AF3 — — —
— ADCO_S[13] ADC_0 |
AFO GPIO[86] SIUL 110
AF1 EOUC[23] eMIOS_0 110
PF[6] PCR[86] AF2 CS1 1 DSPI_1 (@] S Tristate 69 85 N8
AF3 — — —
— ADCO_S[14] ADC_0 |
AFO GPIO[87] SIUL e
AF1 — — —
PF[7] | PCR[87] | AF2 cs2.1 DSPI_1 O | s | Tistate | 70 | 86 | P9
AF3 — — —
— ADCO_S[15] ADC_0 |
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Package pinouts and signal descriptions

SPC564Bxx-SPC56ECxX

Table 5. Functional port pin descriptions (continued)

Pin number
o) g @c’: 3 -
© € @ o u .2 © 0 ©
qut PCR c.2 Function = Q'g = = ™~ S 0
pin =g S 8| 8| S a o <
< S o = a © T T )
= S o | o | o
- | -
AFO GPIO[128] SIUL 110
AF1 EOQUC[28] eMIOS 0 110 .
PI[0] | PCR[128] - S | Tristate | 172 | 196 | c5
AF2 LIN8TX LINFlexD_8 (@]
AF3 — — —
AFO GPIO[129] SIUL 110
AF1 EOUC[29] eMiOS 0 | 10
AF2 — — — .
PI[L] | PCR[129] | ', S | Tristate | 171 | 195 | A4
— WKPU[24] WKPU |
— LINSRX LINFlexD_8 |
AFO GPIO[130] SIUL 110
Piz] | Pcrso) | AFE EOUC[30] eMIOS 0 | 0 1 o | ristate | 170 | 104 | D6
AF2 LIN9TX LINFlexD_9 (@]
AF3 — — —
AFO GPIO[131] SIuL 110
AF1 EOUCI31] eMIOS 0 | /O
AF2 — — — .
PI3) | PCR[131] | ', S | Tristate | 169 | 193 | BS
— WKPU[23] WKPU |
— LIN9RX LINFlexD_9 |
AFO GPIO[132] SIUL 110
PI[4] PCR[132] AFl ELUC[28] eMIOS_1 Vo M/S | Tristate 143 167 Al2
AF2 SOUT_4 DSPI_4 (@]
AF3 — — —
AFO GPIO[133] SIuL IIo
AF1 E1UC[29] eMIOS_1 /0
PI[5] | PCR[133] | AF2 SCK_4 DSPI_4 /o |Mis| Tristate | 142 | 166 | D12
AF3 CS2 5 DSPI_5 O
ALT4 CS2_6 DSPI_6 O
AFO GPIO[134] SIUL 110
AF1 E1UC[30] eMios 1 | 10
PI[6] | PCR[134] | AF2 CS0_4 DSPI_4 o | s | Tristate | 11 1 | b2
AF3 CS0_ 5 DSPI_5 110
ALT4 CS0 6 DSPI_6 110
40/123 DoclD17478 Rev 9 ‘Yl




SPC564Bxx-SPC56ECXX

Package pinouts and signal descriptions

Table 5. Functional port pin descriptions (continued)

Pin number
82 5 HERT
qut PCR c.2 Function = Q'g = %“E § § ﬁ
pin 20 = -8 % W a o <
< > ,;‘,'_’ = a L L Q
b © (@4 (@4 m
- | -
AFO GPI0[147] SIUL 110
AF1 CS1.5 DSPI_5 (@]
PJ[3] | PCR[147] | AF2 Cs1 6 DSPI_6 o | s | Tistate | 71 87 | P10
AF3 CS1 7 DSPI_7 (@]
— | ADCO_S[27] ADC 0 |
AFO GPIO[148] SIUL 110
AF1 SCK_5 DSPI_5 110 .
PJ[4] | PCR[148] M/S | Tristate | 5 5 | D3
AF2 E1UC[18] eMIOS 1 110
AF3 — — —
AFO GPIO[149] SIUL 110
AF1 — — —
PJ[5] | PCR[149] | AF2 — — — | s | Tristate | — | 113 | N12
AF3 — — —
— | ADCO_s[28] ADC 0 |
AFO GPIO[150] SIuL IIo
AF1 — — —
PJ[6] | PCR[150] | AF2 — — — | s | Tristate | — | 112 | N15
AF3 — — _
— ADCO_S[29] ADC_0 |
AFO GPIO[151] SIUL 110
AF1 — — —
PJ[7] | PCR[151] | AF2 — — — | s | Tristate | — | 111 | P16
AF3 — — —
— | ADCO_S[30] ADC 0 |
AFO GPIO[152] SIuL 110
AF1 — — —
PJ[8] | PCR[152] | AF2 — — — | s | Tristate | — | 110 | P15
AF3 — — _
— ADCO_S[31] ADC_0 |
AFO GPIO[153] SIUL 110
AF1 — — —
PJ9] | PCR[153] | AF2 — — — | s | Tristate | — | 68 | P5
AF3 — — —
— ADC1_S[8] ADC_1 |
‘Yl DoclD17478 Rev 9 43/123




SPC564Bxx-SPC56ECxxX

Electrical Characteristics

Table 9. Absolute maximum ratings (continued)

Value
Symbol Parameter Conditions Unit
Min Max
@ Base control voltage for .
VRe_cTRL external BCP68 NPN device | Re1aiVe 10 Vop v 0 Voo_v*+1 v
Voltage on VSS_HV_ADCO,
S |VSS_HV_ADC1 (ADC
Vss_apc R | reference) pin with respect to Vss hv - 0.1 Vss hy + 0.1 v
ground (Vss_pv)
5 | Voltage on VDD_HV_ADCO — —0.3 6.0
Vbb HV ADCO with respect to ground Relati \Y
_HV_ R elative to Vv _03 | v +0.3
(Vss_hv) Voo, hy a® pp_Hv_A—0. pD_Hv_A*0.
v 5 | Voltage on VDD_HV_ADC1 — -0.3 6.0
DD_y-ADCL R |With respect to ground Relative to v 0 | v v0a %
2 —U. .
(Vss_hv) VbD_Hv A DD_HV_A DD_HV_A
Voltage on any GPIO pin .
ViN S | with respect to ground Relative to Voo_Hv_amv_B~ | Vop_Hv_AHv_BT |
R Vbb_HV_AMHV_B 0.3 0.3
(Vss_nv)
| S | Injected input current on any . _10 10
INJPAD R | pin during overload condition
S Absolute sum of all injected mA
liINnIsuM R input currents during — -50 50
overload condition
Sum of all the static I/O Vpp = 5.0 V£ 10%, 70
) S | current within a supply PAD3V5V =0
laveses R |segment mA
VDD=3.3 VilO%, 64
(Vbb_Hv_A O Vpp Hy B) PAD3V5V = 1
TsTorRAGE g Storage temperature — 556 150 °C

1. Vpp ny g can be independently controlled from Vpp 1y _a. These can ramp up or ramp down in any order. Design is robust
againstany supply order.

This voltage is internally generated by the device and no external voltage should be supplied.

Both the relative and the fixed conditions must be met. For instance: If Vpp py A is 5.9V, Vpp_nv_apco maximum value is
6.0 V then, despite the relative condition, the max value is Vpp yy o+ 0.3=62 V.

4. PA3, PA7, PA10, PA11 and PE12 ADC_1 channels are coming from VDD Hv_g domain hence Vpp Hy apci should be

within £300 mV of Vbp_Hv_gWhen these channels are used for ADC_1

Any temperature beyond 125 °C should limit the current to 50 mA (max).

This is the storage temperature for the flash memory.

Note:

Stresses exceeding the recommended absolute maximum ratings may cause permanent

damage to the device. This is a stress rating only and functional operation of the device at

these or any other conditions above those indicated in the operational sections of this

specification are not implied. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability. During overload conditions (VN > Vpp Hv A/Hv B OF
VN < Vss wy), the voltage on pins with respect to ground (Vsg 1y) must not exceed the
recommended values. -

3
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Electrical Characteristics SPC564Bxx-SPC56ECxx

Table 18. FAST configuration output buffer electrical characteristics

Value
Symbol C Parameter Conditions®-®@ Unit
Min Typ Max

IOH =-14 mA,
P Vpp=5.0V +10%, | 0.8Vpp — —
PAD3V5V =0

Icg\L;cteFI)Ut o lon=—-7mA,
VOH CC C Push Pull VDD =5.0V + 10%, O'8VDD —_ —_ \Y

FAST PAD3V5V = 1)
configuration
IOH =-11 mA,

C Vpp=3.3V+10%, |Vpp-0.8| — —
PAD3V5V = 1

IOL =14 mA,
P VDD =50V+ 10%, —_— —_— 0'1VDD
PAD3V5V =0

Output low level loL =7 MA,
VoL | cc | c |FAST Push Pull | Vpp = 5.0 V + 10%, — — 01Vpp | V
configuration PAD3V5V = 1)

IOL =11 mA,
c Vpp = 3.3 V £ 10%, — — 05
PAD3V5V =1

Vpp=3.3V+10%/5.0V +10 %, Ty =-40to 125 °C, unless otherwise specified.
Vpp as mentioned in the table is Vpp v A/Vpp_Hv_B-

The configuration PAD3V5 = 1 when Vpp = 5 V is only a transient configuration during power-up. All pads but RESET and
Nexus outputs (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

3.6.4 Output pin transition times

Table 19. Output pin transition times

value®
Symbol | C Parameter Conditions®-@ Unit
Min Typ Max
D CL=25pF — — 50
- Vpp = 5.0V £ 10 %,
T ) CL=50pF | D= 07 e — — 100
D OUtpUt transition CL =100 pF _ _ 125
Ty | CC time output pin® ns
D | sLow configuration | CL =25 PF Ve 33V 109 — — 40
_ DD = ©- * 0, - -
T CL=50PF | pAp3vsy =1 >0
D C, =100 pF — — 75
D CL=25pF |y - =50V+10%, - - 10
T | ot e C_=50pF |PAD3V5V =0 — — 20
utput transition _
D | e ot o |CL=100pF | SULPCRSRC =1 [~ — — 20
T | CC MEDIUM = ns
b CL=25pF |y . =33V+10% — — 12
configuration DD = 2.9 V = LU 70,
T C_=50pF |PAD3V5V =1 — — >
5 C.=100pF |SWULPCRXSRC=1 [ — 20
62/123 DoclD17478 Rev 9 Kys




Electrical Characteristics SPC564Bxx-SPC56ECxx

Table 21. I/O consumption

value®
Symbol C Parameter Conditions®-®@ Unit
Min | Typ | Max
VDD: 50V + 10%, _ . 19.9
| @ | C D Peak 1/0 current for C, = 25 pF PAD3V5V =0 mA
SWTSLW 7 i L=
C SLOW configuration Vpp = 3.3V £ 10%, . B 155
PAD3V5V =1 '
VDD =50V+# 10%,
c Peak I/O current for PAD3V5V = 0 — | — | 288
lswrmen™ & |D|MEDIUM C_=25pF mA
configuration Vpp=3.3V+10%,| _ | _ | 453
PAD3V5V =1 '
= 0,
Vpp=5.0 \1 +10%,| — | 1135
@ | C Peak 1/O current for _ PAD3V5V =0
lswTesT C D FAST fi i C_=25pF mA
configuration Vop=3.3V£10%,| I
PAD3V5V =1 '
C_=25pF 2 MHz — — | 2.22
_ VDD =50V+# 10%,
C_=25pF, 4 MHz PAD3VEV = 0 — — | 3.13
C Root mean square C_ =100 pF, 2 MHz — — | 6.54
IRMsSLW c D | I/O current for mA
SLOW configuration | CL =25 pF, 2 MHz — | — | 151
_ Vpp=3.3V+10%, [ _ —
C_=25pF, 4 MHz PAD3V5V = 1 2.14
C_ =100 pF, 2 MHz — — | 4.33
C_=25pF, 13 MHz — — 6.5
= 0,
C_ = 25 pF, 40 MHz \;233553/\%1%' — | — 1332
Root mean square -
| C 5 I/O current for C. =100 pF, 13 MHz — — | 18.26 A
RMSMED
c ME?'UM _ C, = 25 pF, 13 MHz — | — | 49
configuration V= 3.3V + 10%
= DD . = 0, . _
C. =25 pF, 40 MHz PAD3V5V = 1 8.47
C_ =100 pF, 13 MHz — — [10.94
C_ =25 pF, 40 MHz — — | 21.05
_ Vpp=5.0 V+10%,
C_ =25 pF, 64 MHz PAD3V5V = 0 — _ 33
C Root mean square C_ =100 pF, 40 MHz — — | 55.77
IRMSEST c D | I/O current for FAST mA
configuration C_ =25 pF, 40 MHz — | — | 14
_ Vpp=3.3V+10%, [ .
C. =25 pF, 64 MHz PAD3V5V = 1 20
C_ =100 pF, 40 MHz — — [34.89
Sum of all the static | Vpp =5.0 V £ 10%, PAD3V5V =0 — | = 70
lavesEG S D | 1/O current within a mA
1. Vpp=33V=*10%/50V +10 %, Ty =-40to 125 °C, unless otherwise specified.
2. Vpp as mentioned in the table is Vpp Hv A'Vpp Hv B-
3. All values need to be confirmed during device validation.
4. Stated maximum values represent peak consumption that lasts only a few ns during I/O transition.
64/123 DoclD17478 Rev 9 Kys




SPC564Bxx-SPC56ECxx Electrical Characteristics

3.8 Power management electrical characteristics

3.8.1 Voltage regulator electrical characteristics

The device implements an internal voltage regulator to generate the low voltage core supply
Vpp_Lv from the high voltage supply Vpp ny_a- The following supplies are involved:

HV: High voltage external power supply for voltage regulator module. This must be

provided externally through Vpp py A power pin.

LV: Low voltage internal power supply for core, FMPLL and Flash digital logic. This is

generated by the on-chip VREG with an external ballast (BCP68 NPN device). It is

further split into four main domains to ensure noise isolation between critical LV

modules within the device:

— LV_COR: Low voltage supply for the core. It is also used to provide supply for
FMPLL through double bonding.

— LV_CFLAO/CFLAL: Low voltage supply for the two code Flash modules. It is
shorted with LV_COR through double bonding.

— LV_DFLA: Low voltage supply for data Flash module. It is shorted with LV_COR
through double bonding.

— LV_PLL: Low voltage supply for FMPLL. It is shorted to LV_COR through double
bonding.

Figure 8. Voltage regulator capacitance connection

VDD_BV

100 nf 100 nf 100 nf

o Hres o] oo o Hvss-com o Hoss o

I:\
40 pf PDO (always on domain)
(4 x 10 pf)
—— PD1 Switchable Domain
= (FMPLL, Flash) o | 32kB| s6KB 8KB
(Crecn) D | Split Split Split
3
o
g
CTRL | CTRL CTRL
VDD_LV
\\ VSs_ LV HPVDD
Off chip \ °\
BCP68 VRC_CTRL| HPREG swl (<0.1Q) ° °
NPN driver . LPVDD
7
10 pf
— LPREG
= ChipB d
= ip Boundar
(Cpec2) I P y

1) All VSS_LV pins must be grounded, as shown for VSS_HV pin.

VDD_HV_A |-||-| VSS_HV |

HPVDD 100 nf —

LPVDD

S74
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SPC564Bxx-SPC56ECxxX

Electrical Characteristics

Table 23. Voltage regulator electrical characteristics (continued)

Value®
Symbol C Parameter Conditions® Unit
Min Typ Max
S Main regulator current provided to
IMREG R o VDD_LV domain o o T 350 mA
| C | o | Main regulator module current IMreG = 200 mA — — 2 A
MREGINT | C | | consumption lure = 0 MA _ _ 1
After trimmin
Vi pReG C p Low power regulator output ¢} 117 127 | 132 | v
Cc voltage Tp=25°C
S Low power regulator current
lprEG R | | provided to Vpp  domain o o o S0 | mA
D ILPR_EG 2015 mA, . _ 600
| C | | Low power regulator module Ta=55°C A
LPREGINT | ¢ current consumption - . K
_ lLpreG = 0 MA; _ 20 _
Tp=55°C
c Main LVDs and reference current
lVREGREF c D | consumption (low power and main | Tp =55 °C — 2 — pA
regulator switched off)
C Main LVD current consumption o
\vrebwvoiz | ¢ P (switch-off during standby) Ta=55"°C - L — | kA
C In-rush current on Vpp gy during 600
loo_tv_a | ¢ |P power-up - @ | MA

1. Vpp Hv A=3.3V+10%/5.0V +10 %, Ty =-40to 125 °C, unless otherwise specified.

2. All values need to be confirmed during device validation.

3. Inrush current is seen more like steps of 600 mA peak. The startup of the regulator happens in steps of 50 mV in ~25 steps
to reach ~1.2 V Vpp . Each step peak current is within 600 mA

3.8.3

Note:

3

Voltage monitor electrical characteristics

The device implements a Power-on Reset module to ensure correct power-up initialization,
as well as four low voltage detectors to monitor the Vpp py A and the Vpp | voltage while
device is supplied:

POR monitors Vpp Hy_a during the power-up phase to ensure device is maintained in
a safe reset state

LVDHV3 monitors Vpp py a to ensure device is reset below minimum functional

supply
LVDHV5 monitors Vpp vy a When application uses device in the 5.0 V10 % range
LVDLVCOR monitors power domain No. 1 (PD1)
LVDLVBKP monitors power domain No. 0 (PDO0). VDD_LV is same as PDO supply.

When enabled, PD2 (RAM retention) is monitored through LVD_DIGBKP.
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ECC circuitry provides correction of single bit faults and is used to improve further
automotive reliability results. Some units will experience single bit corrections throughout
the life of the product with no impact to product reliability.

Table 29. Flash memory read access timing(l)

Conditions®
Symbol C P t Frequency Unit
ymbo arameter Code flash Data flash range nt
memory memory
P 5 wait states 13 wait states 120 —100
C 4 wait states | 11 wait states 100—80
. cc D | Maximum frequency for Flash 3 wait states | 9 wait states 80—64 MHz
READ ;
C |reading 2 wait states | 7 wait states 64—40
C 1 wait states |4 wait states 40—20
C 0 wait states | 2 wait states 20—0

1. Max speed is the maximum speed allowed including PLL frequency modulation (FM).
2. Vpp=33Vx10%/5.0V £10%, Tp =-40 to 125 °C, unless otherwise specified.

3.10.2 Flash memory power supply DC characteristics
Table 30 shows the flash memory power supply DC characteristics on external supply.
Table 30. Flash memory power supply DC electrical characteristics
value®
Symbol Parameter Conditions® Unit
Min | Typ | Max
| @) Code flash 33
CFREAD .
C| Sum of the current consumption Il;lg(sjh memory module memory mA
| @) Clon VDD_HV_A on read access fCPU =120 MHz + 2%(4) Data flash -
DFREAD memory
leemon® Program/Erase on-going | €ode flash 52
C| Sum of the current consumption | while reading flash memory A
@ C|on Vpp Hv A (program/erase) | memory registers Data flash
IpFMoD fopy = 120 MHZ +2% @ | amory 13
@ |c Sum of the curren_t consumption Code flash
lcELPW clon Vpp_Hv_a during flash memo 1.1 | mA
memory low power mode vy
@) _ Code flash 0
lcrPwD c Sum of the current consumption memory 15
clon Vpp_Hv_a during flash MA
[ ®) memory power down mode Data flash 150
DFPWD memory
1. Vpp=33V=x10%/50V +10 %, Ty =-40to 125 °C, unless otherwise specified.
2. All values need to be confirmed during device validation.
3. Data based on characterization results, not tested in production.
4. fepy 120 MHz + 2 % can be achieved over full temperature 125 °C ambient, 150 °C junction temperature.

3
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3.10.3 Flash memory start-up/switch-off timings
Table 31. Start-up time/Switch-off time
. Value
Symbol C Parameter Conczillglons Unit
Min | Typ | Max
Code
flash — —
T C Delay for flash memory module to exit | memory . 125
FLARSTEXIT | ¢ reset mode
Data flash L L
memory
T C T Delay for flash memory module to exit fcl:;sdhe . . _ | os
FLALPEXIT | C low-power mode :
memory
us
Code
flash — —
T C T Delay for flash memory module to exit | memory . 30
FLAPDEXIT | c power-down mode
Data flash . .
memory
TeLaLpENTR | C Delay for flash memory module to Code
flash — — — 0.5
v C enter low-power mode
memory

1. Vpp=33V10%/50V *=10%, Ty =-40to 125 °C, unless otherwise specified.

3.11

3.11.1

3

Electromagnetic compatibility (EMC) characteristics

Susceptibility tests are performed on a sample basis during product characterization.

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user apply EMC software optimization and pre-
qualification tests in relation with the EMC level requested for the application.

Software recommendations — The software flowchart must include the management of
runaway conditions such as:

—  Corrupted program counter
— Unexpected reset
—  Critical data corruption (control registers)

Pre-qualification trials — Most of the common failures (unexpected reset and program
counter corruption) can be reproduced by manually forcing a low state on the reset pin
or the oscillator pins for 1 second.

To complete these trials, ESD stress can be applied directly on the device. When
unexpected behavior is detected, the software can be hardened to prevent
unrecoverable errors occurring (see application note Software Techniques For
Improving Microcontroller EMC Performance (AN1015)).
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Table 36. Fast external crystal oscillator (4 to 40 MHz) electrical characteristics (continued)

value®
Symbol C Parameter Conditions® Unit
Min Typ Max
Input high level 0.65V
Vig SR |P [CMOS Oscillator bypass mode TUTPD_f I VWpp py At 04|V
(Schmitt Trigger) HV_A
Input low level
Vi SR | P |CMOS Oscillator bypass mode -0.3 — 0.35Vpp Hv A \
(Schmitt Trigger)

Vpp =3.3V£10%/5.0V +10%, Ty =-40 to 125 °C, unless otherwise specified.
All values need to be confirmed during device validation.
Based on ATE Cz

Stated values take into account only analog module consumption but not the digital contributor (clock tree and enabled
peripherals).

A w N PR

3.13 Slow external crystal oscillator (32 kHz) electrical
characteristics

The device provides a low power oscillator/resonator driver.

Figure 12. Crystal oscillator and resonator connection scheme

OSC32K_EXTAL [ OSC32K_EXTAL

Resonator

OSC32K_XTAL [ OSC32K_XTAL [

DEVICE DEVICE
Note: OSC32K_XTAL/OSC32K_EXTAL must not be directly used to drive external circuits.

3
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Table 40. Fast internal RC oscillator (16 MHz) electrical characteristics (continued)

Value®
Symbol C Parameter Conditions® Unit
Min Typ | Max
c Fast internal RC oscillator high
IF|RCRUN(3) C T |frequency current in running Ta =25 °C, trimmed — — 200 | pA
mode
c D Fast internal RC oscillator high Ta=25°C — | — |00 nA
IFIRCPWD C D | frequency current in power Tpo=55°C — — 200 | nA
p | down mode Th= 125 °C — =1 1] pa
sysclk = off — 500 —
c Fast internal RC oscillator high sysclk = 2 MHz — | 590 —
IFIRCSTOP C T | frequency and system clock Tp=25°C |sysclk =4 MHz — 700 — | A
rrentin m
current in stop mode sysck=8MHz | — | 900 | —
sysclk = 16 MHz — 1250 | —
VDD =50Vt
C 10% — — 2.0
— Tp=55°C
VDD =33Vt
o i ; 10% - T 5
T C | |Fastinternal RC oscillator 0 S
FIRCSU | ¢ start-up time Vpp =5.0V + H
o Th= 10% o — |20
B 125°C |vpp=33V+ I R
10%
c Fast internal RC oscillator
AFIRCPRE C C | precision after software Tp=25°C -1 — +1 %
trimming of fgjrc
C Fast internal RC oscillator
= ° — 0,
ArrcTRIM | ¢ | C trimming step Ta=25°C 1.6 &
Fast internal RC oscillator
C variation over temperature and
AFIRCVAR c C | supply with respect to fF|RC at — -5 — +5 %
Ta =25 °C in high-frequency
configuration

1. Vpp=3.3V*10%/5.0V+10%, Ty =-40to 125 °C, unless otherwise specified.
2. All values need to be confirmed during device validation.

3. This does not include consumption linked to clock tree toggling and peripherals consumption when RC oscillator is ON.

3
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In fact a current sink contributor is represented by the charge sharing effects with the
sampling capacitance: being CS and Cp, substantially two switched capacitances, with a
frequency equal to the conversion rate of the ADC, it can be seen as a resistive path to
ground. For instance, assuming a conversion rate of 1IMHz, with CS+Cp, equal to 3pF, a
resistance of 330KQ is obtained (Reqiv = 1 / (fc*(CS+Cp,)), where fc represents the
conversion rate at the considered channel). To minimize the error induced by the voltage
partitioning between this resistance (sampled voltage on CS+Cp,) and the sum of Rg + Rg,
the external circuit must be designed to respect the following relation

Equation 4

Rs+R
K % < %LSB
EQ

The formula above provides a constraint for external network design, in particular on
resistive path.

\%

Figure 16. Input equivalent circuit (precise channels)

-
Db D

EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME

<
]
]

Channel S r
Selection ampling

—/o——o/o—

Rsw Rap
1
| S|

1.1
T 1

Source Filter Current Limiter

Cp1

1
1

Rg Source Impedance

R Filter Resistance

C Filter Capacitance

R Current Limiter Resistance

Rsw Channel Selection Switch Impedance
RapSampling Switch Impedance

Cp Pin Capacitance (two contributions, Cp; and Cp;)
Cg Sampling Capacitance
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Table 50. DSPI timing (continued)

Value
Spec Characteristic Symbol Unit
Min Max
Slave Setup Time
— gy . . tSUSS 5 — ns
(SS active to SCK setup time)
Slave Hold Time ¢ 10 ns
(SS active to SCK hold time) HSS
5 Slave Access Time ‘ 49 ns
(SS active to SOUT valid)® A
Slave SOUT Disable Time
6 —_= . . . . . tD|S — 25 ns
(SS inactive to SOUT High-Z or invalid)
7 CSx to PCSS time tecsc 0 — ns
8 PCSS to PCSx time tpasc 0 — ns
Data Setup Time for Inputs
Master (MTFE = 0) 36 — ns
9 Slave tsul 5 — ns
Master (MTFE = 1, CPHA = 0)®) 36 — ns
Master (MTFE = 1, CPHA = 1) 36 — ns
Data Hold Time for Inputs
Master (MTFE = 0) 0 — ns
10 |Slave th 4 — ns
Master (MTFE = 1, CPHA = 0)® 0 — ns
Master (MTFE = 1, CPHA =1) 0 — ns
Data Valid (after SCK edge)
Master (MTFE = 0) — 12 ns
11 |Slave tsuo — 37 ns
Master (MTFE =1, CPHA =0) — 12 ns
Master (MTFE =1, CPHA =1) — 12 ns
Data Hold Time for Outputs
Master (MTFE = 0) 0® — ns
12 |Slave tho 9.5 — ns
Master (MTFE = 1, CPHA = 0) () — ns
Master (MTFE = 1, CPHA = 1) 0®) — ns
1. This value of this parameter is dependent upon the external device delays and the other parameters mentioned in this
table.
2. The maximum value is programmable in DSPI_CTARnN [PSSCK] and DSPI_CTARnN [CSSCK]. For SPC564B74 and
SPC56EC74, the spec value of tcgc will be attained only if Tpgp) X PSSCK x CSSCK > Atcge.
3. The maximum value is programmable in DSPI_CTARnN [PASC] and DSPI_CTARnN [ASC]. For SPC564B74 and
SPC56EC74, the spec value of tygc will be attained only if Tpgp; X PASC x ASC > Atpgc.
4. The parameter value is obtained from tggg and tgyo for slave.
5. This number is calculated assuming the SMPL_PT bitfield in DSPI_MCR is set to 0b00.
6. For DSPI1, the Data Hold Time for Outputs in Master (MTFE = 0) is -2 ns.
7. For DSPI1, the Data Hold Time for Outputs in Master (MTFE = 1, CPHA = 0) is -2 n.
8. For DSPI1, the Data Hold Time for Outputs in Master (MTFE =1, CPHA = 1) is -2 ns.
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Figure 27. DSPI classic SPI timing—slave, CPHA =0
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Figure 28. DSPI classic SPI timing—slave, CPHA =1
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Table 57. Revision history (continued)

Date Revision Changes
— Interchanged the denominator with numerator in Equation 11 of Input impedance
and ADC accuracy section
— Removed the note (All ADC conversion characteristics described in the table
below are applicable only for the precision channels. The data for semi-precision
and extended channels is awaited and same will be subsequently updated in
later revs.) in the ADC electrical characteristics section.
01-Dec-2011 4 — Table 49 (On-chip peripherals current consumption). Replaced IDD_HV_ADC
with IDD_HV_ADCO0 and IDD_HV_ADC1 values as per ADC specs
— In Table 43, the minimum sample time of ADCO changed to 500 at 32 MHz
— In Table 43, removed the entry for sample time at 30 MHz
— In Table 44, changed TUEX to TUES and INLX to INLS (Extended channels are
not supported by the device. So, changed to standard channel.)
— Updated the pins 23 and 24 of Figure 2: 176-pin LQFP configuration.
— Updated unit of measure in Table 44: Conversion characteristics (12-bit ADC_1)
— Modified the value to typical value in Table 49: On-chip peripherals current
consumption
— Added footnote to tegrT parameter in Table 26: Code flash memory—Program
and erase specifications
— Added footnote to teggt parameter in Table 27: Data flash memory—Program
and erase specifications
— Updated Table 29: Flash memory read access timing.
— Updated Notes 2 and Notes 3 of Table 10: Recommended operating conditions
(3.3 V) and Table 11: Recommended operating conditions (5.0 V) respectively.
— Updated the footnotel of Table 10: Recommended operating conditions (3.3 V)
and Table 11: Recommended operating conditions (5.0 V)
— Updated Vpp ny ato Vpp gy for Cpeco and Ipp Hy a in Table 23: Voltage
regulator electrical characteristics and deleted footnote3
— Updated the dedicated number of channels for 12-bit ADC in family comparison
tables
04-Mar-2013 5 — Updated the values of fg|gc parameters and conditions of Agircyar in Table 41:
Slow internal RC oscillator (128 kHz) electrical characteristics
— Updated second footnote in Table 11: Recommended operating conditions
(5.0V),
— Updated the value of tapcg py in Table 43: ADC conversion characteristics (10-
bit ADC_0)
— Updated the IDD values in Table 25: Low voltage power domain electrical
characteristics
— Added footnote to Table 25: Low voltage power domain electrical characteristics
related to current drawn from Vpp py a@nd Vpp ny B
— Updated entire Section 3.17.1.1: Iﬁpu?impedancé and ADC accuracy
— Updated the values of VLPREG in Table 23: Voltage regulator electrical
characteristics.
— Updated the values of V| preg in Table 23: Voltage regulator electrical
characteristics.
— Added Tp = 25 °C, min and max values of Vyrgg in Table 23: Voltage regulator
electrical characteristics
— Added T = 25 °C, min and max values of V| preg in Table 23: Voltage regulator
electrical characteristics
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