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3V ~ 5.5V
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Surface Mount
176-LQFP

176-LQFP (24x24)
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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

2/123

DocID17478 Rev 9

3




SPC564Bxx-SPC56ECxX Contents

ReVISION NiStOrY . ... 118

3

DoclD17478 Rev 9 5/123




SPC564Bxx-SPC56ECXX

Package pinouts and signal descriptions

2

Package pinouts and signal descriptions

The available LQFP pinouts and the LBGA ballmaps are provided in the following figures.
For functional port pin description, see Table 6.

Figure 2. 176-pin LQFP configuration
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NOTE
1) VDD_HV_B supplies the 0 voltage domain for the
pins PE[12], PA[11], PA[10], PA[9], PA[8], PA[7],
PE[13], PF[14], PF[15], PG[0], PG[1], PH[3], PH[2],
PH[1], PH[0], PG[12], PG[13], and PA[3].
2)Availability of port pin alternate functions depends
on product selection.
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SPC564Bxx-SPC56ECXX

Package pinouts and signal descriptions

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
A PC[15] PB[2] PC[13] PI[1] PE[7] PHI8] PE[2] PE[4] PC[4] PE[3] PH9] PI[4] PH[11] | PE[14] | PA[10] | PG[11] A
5 PH[13] | PC[14] | PC[8] | PC[12] PI[3] PE[6] PHI5] PE[5] PC[5] PC[0] PC[2] | PH[12] | PG[10] | PA[11] PA[9] PA[8] R
c PH[14] VDBKHV PC[9] PL[O] PI[0] PH[7] PH[6] | VSS_LV VDE)KHV PA[5] PC[3] PE[15] | PG[14] | PE[12] PA[7] PE[13] c
5 PG[5] Pi[6] PJ[4] PB[3] PK[15] PI[2] PH[4] | vDD_LV | PC[1] | PH[10] PA[6] PI[5] PG[15] | PF[14] | PF[15] PH[2] 5
e PG[3] PI[7] PH[15] | PG[2] | VDD_LV | VSS_LV | PK[10] PK[9] PM[1] PM[O] | PL[15] | PL[14] PG[0] PG[1] PHI[0] VDS);HV c
. PA[2] PG[4] PA[1] PE[1] PL[2] PM[6] PL[1] PK[11] | PM[5] PL[13] | PL[12] PM[2] PHI[1] PHI3] | PG[12] | PG[13] c
G PE[8] PE[0] PE[10] PA[0] PL[3] | VSS_HV | VSS_HV | VSS_HV | VSS_HV | VSS_HV | VSS_HV | PKI[12] VD?E_;HV PI[13] PI[12] PA[3] o
" PE[9] VDBKHV PE[11] PK[1] PL[4] | VSS_LV | VSS_LV | VSS_HV | VSS_HV | VSS_HV | VSS_HV | PKI[13] VD?;HV VDD_LV | VSS_LV | PI[11] "
5 VSS_HV VRtR:ECT VDD_LV | PG[9] PL[5] | VSS_LV | VSS_LV | VSS_LV | VSS_HV | VSS_HV | VSS_HV | PK[14] | PD[15] PI[g] PI[9] PI[10] 3
K RESET | vss_Lv | PG[8] | PC[11] PL6] | VSS_LV | VSS_LV | VSS_LV | VSS_LV | VDD_LV | VDD_LV | PM[3] | PD[14] | PD[13] | PB[14] | PB[15] K
. PC[10] | PG[7] PB[0] PK[2] PL[7] | VSS_LV | VSS_LV | VSS_LV | VSS_LV | VDD_LV | VDD_LV | PM[4] | PD[12] | PB[12] | PB[13] VB\% _cH1V .
" PGI6] PB[1] PK[4] PFI9] PK[5] PK6] PK[7] PK[8] PLI8] PL[9] PL[10] | PL[11] | PB[11] | PD[10] | PD[11] \iS/:\SD_cHI/ y
N PK[3] PF[8] PCI6] PC[7] PJ[13] VDE);HV PB[10] PF6] VDE);HV PJ[1] PD[2] PJ[5] PB[5] PB6] PJ[6] PDI[9] N
b PF[12] | PF[10] | PF[13] | PA[14] PJ[] PA[12] PF[0] PF[5] PF[7] PJ[3] PI[15] PD[4] PD[7] PD[8] PJ[8] PJ[7] b
" PF11] | PA[15] | PJ11] | PJ15] | PA[13] PF[2] PF[3] PF[4] | vDD_LV | PJ2] PJ[0] PD[0] PD(3] PD[6] \CELI:E)_CH(;/ PB[7] "
. PJ[12] PA[4] PK[0] PJ[14] | PI[10] PF[1] XTAL | EXTAL | vSS_LV | PB[9] PB[8] PI[14] PDI[1] PD[5] ijSD_ 518/ PB[4] .

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Notes:

1) VDD_HV_B supplies the 10 voltage domain for the pins PE[12], PA[11], PA[10], PA[9], PA[8], PA[7], PE[13], PF[14], PF[15], PG[0], PG[1],
PH[3], PH[2], PH[1], PH[0], PG[12], PG[13], PA[3], PM[3], and PM[4].

2)Availability of port pin alternate functions depends on product selection.

3

Figure 4. 256-pin BGA configuration
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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 Se = “ 3| R e o o <
< S o = a © o L A
= ° o o @
- — -
AFO GPIO[5] SIUL /0
PA[5] | PCR[5] | AF1 EOUC[5] eMIOS_0 /O |M/S| Tristate | 146 | 170 | C10
AF2 LINATX LINFlexD 4 | O
AFO GPIO[6] SIUL /0
AF1 EOUCI6] eMIOS_0 /0
PA[6] PCR[6] AF2 - N | s | Tristate | 147 | 171 | D11
AF3 cs1 1 DSPI_1 o
— LINARX LINFlexD_4 [
— EIRQ[1] SIUL [
AFO GPIO[7] SIUL /0
AF1 EOUC[7] eMIOS_0 /0
AF2 LIN3TX LINFlexD 3 | O
PA[7] | PCR[7] | AF3 — — — |M/S| Tristate | 128 | 152 | C15
— RXD[2] FEC [
— EIRQ[2] SIUL [
— ADC1_S[1] ADC_1 [
AFO GPIO[8] SIUL /0
AF1 EOUC[8] eMIOS_0 110
AF2 EOUC[14] eMIOS_0 /0
AF3 _ _ _ Input,
PA[8 PCR[8 M/S| weak | 129 | 153 | B16
18] [8] — RXDI[1] FEC [ pull-up
— EIRQ[3] SIUL [
— ABS[0] MC_RGM [
— LIN3RX LINFlexD_3 [
AFO GPIO[9] SIUL /0
AF1 EOUC[9] eMIOS_0 /0
AF2 — — — -
PA[9] | PCRI9] ws| Pul 130 | 154 | B15
AF3 cs2 1 DSPI1 o) down
— RXDI[0] FEC [
— FAB MC_RGM [
20/123 DoclD17478 Rev 9 ‘Yl




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 PR 2 =83 w s - N Y
<S5 o = a x o o L A
= o ° o o @
- | -
AFO GPIO[135] SIUL 110
AF1 E1UC[31] eMIOS_1 110
PI[7] | PCR[135] | AF2 CS1_4 DSPI_4 O | s | Tristate | 12 12 | E2
AF3 CS1 5 DSPI_5 o)
ALT4 CS1 6 DSPI_6 o)
AFO GPIO[136] SIuL /0
AF1 — — —
PI[8] | PCR[136] | AF2 — — — | s | Tristate | 108 | 130 | J14
AF3 — — —
— ADCO_SJ[16] ADC_0 [
AFO GPIO[137] SIUL 110
AF1 — — —
PI[9] | PCR[137] | AF2 — — — | s | Tristate | — | 131 | J15
AF3 — — —
— ADCO_S[17] ADC_0 [
AFO GPIO[138] SIuL /0
AF1 — — —
PI[10] | PCR[138] | AF2 — — — | s | Tristate | — | 134 | J16
AF3 — — —
— ADCO_SJ[18] ADC_0 [
AFO GPIO[139] SIUL 110
AF1 — — —
AF2 — — — .
PI[11] | PCRI139] | , S | Tristate | 111 | 135 | H16
— ADCO_S[19] ADC_0 |
- SIN_3 DSPI_3 [
AFO GPIO[140] SIuL /0
AF1 CS0_3 DSPI_3 110
PI[12] | PCR[140] | AF2 CS0_2 DSPI_2 /O | S | Tristate | 112 | 136 | G15
AF3 — — —
— ADCO_S[20] ADC_0 |
‘Yl DoclD17478 Rev 9 41123




Package pinouts and signal descriptions

SPC564Bxx-SPC56ECxX

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 <
<z & S| a o o 0}
S 199
AFO GPIO[154] SIUL 110
AF1 — — —
PJ[10] | PCR[154] | AF2 — — — | s |Tistate | — | 67 | T5
AF3 — — —
— ADC1_S[9] ADC_1 |
AFO GPIO[155] SIUL 110
AF1 — — —
PJ[11] | PCR[155] | AF2 — — — | s | Tristate | — | 60 | R3
AF3 — — —
— ADC1_S[10] ADC_1 |
AFO GPIO[156] SIUL 110
AF1 — — —
PJ[12] | PCR[156] | AF2 — — — | s | Tistate | — | 59 | T1
AF3 — — —
— ADC1_S[11] ADC_1 |
AFO GPIO[157] SIUL 110
AF1 — — —
AF2 CS1 7 DSPI_7 (@]
AF3 — — — .
PJ[13] | PCR[157] S | Tristate | — | 65 | N5
— CAN4RX FlexCAN_4 |
— ADC1_S[12] ADC_1 |
— CAN1RX FlexCAN_1 |
— WKPU[31] WKPU |
AFO GPIO[158] SIUL 110
AF1 CAN1TX FlexCAN_1 (e} .
PJ[14] | PCR[158] M/S| Tristate | — | 64 | Ta
AF2 CAN4TX FlexCAN_4 (@]
AF3 CS2_7 DSPI_7 (@]
AFO GPIO[159] SIUL 110
AF1 — — —
PJ[15] | PCR[159] | AF2 CS1 6 DSPI_6 o |wms| Tristate | — | 63 | R4
AF3 — — —
— CAN1RX FlexCAN_1 |
44/123 DoclD17478 Rev 9 ‘Yl




Electrical Characteristics SPC564Bxx-SPC56ECxx

3.5.2

3.6

3.6.1

58/123

Power considerations

The average chip-junction temperature, T3, in degrees Celsius, may be calculated using
Equation 1:

Equation 1 T; = Tp + (Pp x Rgja)
Where:
Tp is the ambient temperature in °C.
Rgja is the package junction-to-ambient thermal resistance, in °C/W.
Pp is the sum of Py and Py,o (Pp = PinT + Plio)-

P\nT is the product of Ipp and Vpp, expressed in watts. This is the chip internal
power.

P\/o represents the power dissipation on input and output pins; user determined.
Most of the time for the applications, P,,o< P;yt and may be neglected. On the other hand,

P\;o may be significant, if the device is configured to continuously drive external modules
and/or memories.

An approximate relationship between Pp and T; (if P|,g is neglected) is given by:

Equation 2 Pp =K/ (T; + 273 °C)

Therefore, solving equations Equation 1 and Equation 2:

Equation 3 K = Pp x (Tp + 273 °C) + Rgjp x Pp?
Where:

K is a constant for the particular part, which may be determined from Equation 3
by measuring Pp (at equilibrium) for a known T, Using this value of K, the values
of Pp and T; may be obtained by solving equations Equation 1 and Equation 2
iteratively for any value of Tx.

I/O pad electrical characteristics

I/O pad types
The device provides four main 1/O pad types depending on the associated alternate
functions:

e  Slow pads—These pads are the most common pads, providing a good compromise
between transition time and low electromagnetic emission.

e Medium pads—These pads provide transition fast enough for the serial communication
channels with controlled current to reduce electromagnetic emission.

e Fast pads—These pads provide maximum speed. These are used for improved Nexus
debugging capability.

e Input only pads—These pads are associated to ADC channels and 32 kHz low power
external crystal oscillator providing low input leakage.

e Low power pads—These pads are active in standby mode for wakeup source.

Also, medium/slow and fast/medium pads are available in design which can be configured
to behave like a slow/medium and medium/fast pads depending upon the slew-rate control.

DoclD17478 Rev 9 ‘Yl




SPC564Bxx-SPC56ECxx Electrical Characteristics

Table 16. SLOW configuration output buffer electrical characteristics (continued)

Value

Symbol | C Parameter Conditions®-(2 Unit
Min Typ Max

loL =3 mA,
] Vpp = 5.0 V £ 10%, PAD3V5V = 0 — —  |0.1Vpp

Output low level Push |lo = 3 mA,

VoL | CC | € ISLOW Pull  [Vpp=5.0V *10%, PAD3V5V = 1)
configuration
IOL = 15 mA,

P Vpp = 3.3V +10%, PAD3V5V = 1 o o 0-5

— — |0avpp| Vv

Vpp=3.3V+10%/50V +10 %, Ty =-40to 125 °C, unless otherwise specified.
Vpp as mentioned in the table is Vpp v A/Vpp Hv B-

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

Table 17. MEDIUM configuration output buffer electrical characteristics

Value
Symbol C Parameter Conditions® @ Unit
Min Typ Max

lOH = -3 mA,
C VDD =50V+ 10%, O'SVDD _— _—
PAD3V5V =0

Output high level lon=-1.5mA,
Vou | cc | ¢ |MEDIUM Push Pull |Vpp=5.0V +10%, | 0.8Vpp — — v
configuration PAD3V5V = 1)

lop = =2 MA,
C VDD =33V+% 10%, VDD -0.8 —_ —_
PAD3V5V =1

lOL =3 mA,
c Vpp = 5.0 V + 10%, — — 0.2Vpp
PAD3V5V =0

Output low level loL = 1.5 mA,
VoL | CC C |MEDIUM Push Pull |Vpp=5.0 V £ 10%, — — 0.1Vpp \
configuration PAD3V5V = 1)

lOL =2 mA,
c Vpp = 3.3 V + 10%, — — 0.5
PAD3V5V =1

1. Vpp=33V=*10%/50V+10 %, Ty =-40to 125 °C, unless otherwise specified.
2. Vpp as mentioned in the table is Vpp nv AVpp Hv B-

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

3
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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.

DocID17478 Rev 9
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SPC564Bxx-SPC56ECxxX

Electrical Characteristics

3.17.1.2 ADC electrical characteristics
Table 42. ADC input leakage current
Value
Symbol |C Parameter Conditions Unit
Min Typ | Max
C Tp=-40°C — 1 —
C Tpo=25°C — 1 —
I_kg | CC— Input leakage current No current injection on adjacent pin nA
C Tpo=105°C — 8 200
P Tpo=125°C — 45 400
Table 43. ADC conversion characteristics (10-bit ADC_0)
Value
Symbol Parameter Conditions® Unit
Min Typ Max
Voltage on
s VSS_HV_ADCO
Vss Apco R (ADC_O reference) — -0.1 — 0.1 \Y,
pin with respect to
ground (Vss_Hv)(Z)
Voltage on
s VDD_HV_ADCO pin
VDD_ADCO R (ADC_O reference) — VDD_HV_A -0.1| — VDD_HV_A +0.1 \%
with respect to
ground (Vss_pv)
S Analog input
Vanx | R voltagg(?’)p — Vss apco— 01| — |Vpp apco+0.1| V
S ADC_0 analo
faoco | g troquency g — 6 — 32+2% | MHz
S ADC_0 power u
tapco_pu | R delay P P — — — 15 s
tADCO_S g Sample tlme(4) fADC =32 MHz 500 — ns
f =32 MHz 0.625 —
tapco ¢ ¢ Conversion time(®)©) ADC us
- |C fapc = 30 MHz 0.700 —
C ADC_0 input
Cs C sampling capacitance T T - 3 pF
C ADC_0 input pin . . .
Cp1 C capacitance 1 3 pF
C ADC_0 input pin . . .
Cp2 C capacitance 2 L PF
C ADC_0 input pin L L o
Crs C capacitance 3 ! pF
C Internal resistance of
Rswi | ¢ analog source - - T 3 kQ
Kys DociD17478 Rev 9 91/123




Electrical Characteristics SPC564Bxx-SPC56ECxx

Table 43. ADC conversion characteristics (10-bit ADC_0) (continued)

Value
Symbol C Parameter Conditions® Unit
Min Typ Max
C Internal resistance of
Rswz | c| P analog source - - - 2 kQ
Rap C D Internal resistance of L L o 2 KO
C analog source
Current |Vpp = 5 . 5
injectio |3.3V = 10%
non
one
S ADC_0
I,NJ(7) R|— Input current Injection | input, mA
differen | Vbp = 5 . 5
the
convert
ed one
|INL| | C| 7 [Absolutevaluefor 0 0oaq — 0.5 15 LSB
C integral non-linearity
|DNL| | ©| 7 |Absolute differential |\ o\ erioad — 0.5 1.0 LSB
C non-linearity
| OFS | g T | Absolute offset error — — 0.5 — LSB
| GNE | g T | Absolute gain error — — 0.6 — LSB
p Total(g)nadjusteq Wlthqut current D) 06 2
C error'® for precise injection
TUEP . LSB
C channels, input only ] —
T |pins With current injection -3 3
c | T |Total unadjusted Without current _3 1 3
TUEX | (& error® for extended | Njection LSB
T |channel With current injection -4 4

Vpp =3.3V+£10%/5.0V +10%, Tp =—-40 to 125 °C, unless otherwise specified.
Analog and digital Vss v must be common (to be tied together externally).

Vainx may exceed Vgs apco and Vpp apcg limits, remaining on absolute maximum ratings, but the results of the
conversion will be clamped respectively to 0x000 or Ox3FF.

4. During the sample time the input capacitance Cg can be charged/discharged by the external source. The internal
resistance of the analog source must allow the capacitance to reach its final voltage level within tapcg 5. After the end of
the sample time tapco s, changes of the analog input voltage have no effect on the conversion result. Values for the
sample clock tapco s depend on programming.

5. This parameter does not include the sample time typco s, but only the time for determining the digital result and the time to
load the result's register with the conversion result.  ~

Refer to ADC conversion table for detailed calculations.
PB10 should not have any current injected. It can disturb accuracy on other ADC_0 pins.

Total Unadjusted Error: The maximum error that occurs without adjusting Offset and Gain errors. This error is a
combination of Offset, Gain and Integral Linearity errors.

3

92/123 DoclD17478 Rev 9




SPC564Bxx-SPC56ECxxX

Electrical Characteristics

Figure 20. ADC_1 characteristic and error definitions
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3. PA3, PA7, PA10, PA1l and PE12 ADC_1 channels are coming from VDD Hv_g domain hence VDD_HV_ADC1 should be
within 100 mV of VDD_HV_B when these channels are used for ADC_T.

4. VDD_HV_ADCL can operate at 5V condition while Vpp py g can operate at 3.3V provided that ADC_1 channels coming
from VDD Hv_g domain are limited in max swing as Vpp ny p-

5. Vainx may exceed Vgg apci @and Vpp apci limits, remaining on absolute maximum ratings, but the results of the
conversion will be clamped respectively to 0x000 or OxFFF.

6. During the sample time the input capacitance Cg can be charged/discharged by the external source. The internal
resistance of the analog source must allow the capacitance to reach its final voltage level within tapcy g. After the end of
the sample time tapcq s, changes of the analog input voltage have no effect on the conversion result. Values for the
sample clock tapc1 s depend on programming.

Conversion time = Bit evaluation time + Sampling time + 1 Clock cycle delay.
Refer to ADC conversion table for detailed calculations.

Total Unadjusted Error: The maximum error that occurs without adjusting Offset and Gain errors. This error is a
combination of Offset, Gain and Integral Linearity errors.

3.18 Fast Ethernet Controller

MII signals use CMOS signal levels compatible with devices operating at 3.3 V. Signals are
not TTL compatible. They follow the CMOS electrical characteristics.

3.18.1 MIl Receive Signal Timing (RXD[3:0], RX_DV, RX_ER, and RX_CLK)

The receiver functions correctly up to a RX_CLK maximum frequency of 25 MHz +1%.
There is no minimum frequency requirement. In addition, the system clock frequency must
exceed four times the RX_CLK frequency in 2:1 mode and two times the RX_CLK
frequency in 1:1 mode.

Table 45. MIl Receive Signal Timing

Spec Characteristic Min Max Unit

RXD[3:0], RX_DV,

M1 RX_ER to RX_CLK 5 — ns
setup
RX_CLK to RXD[3:0],

M2 RX_DV, RX_ER hold 5 - ns

M3 ESHCLK pulse width 35% 65% RX_CLK period

M4 RX_CLK pulse width low 35% 65% RX_CLK period

Figure 21. Mll receive signal timing diagram
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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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Figure 35. Nexus TDI, TMS, TDO timing
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3.19.4 JTAG characteristics

Table 52. JTAG characteristics

Value
No. Symbol C Parameter Unit
Min Typ Max
1 t;cyc | CC | D | TCK cycle time 64 — — ns
2 trois CC | D | TDI setup time 10 — — ns
3 troiH CC | D | TDI hold time 5 — — ns
4 trmss | CC | D | TMS setup time 10 — — ns
5 trmsy | CC | D | TMS hold time 5 — — ns
6 ttopov | CC | D | TCK low to TDO valid — — 33 ns
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Package characteristics

Table 53. LQFP176 mechanical data(®

mm inches®
Symbol
Min Typ Max Min Typ Max
A 1.400 1.600 0.063
Al 0.050 0.150 0.002
A2 1.350 1.450 0.053 0.057
b 0.170 0.270 0.007 0.011
C 0.090 0.200 0.004 0.008
D 23.900 24.100 0.941 0.949
E 23.900 24.100 0.941 0.949
e 0.500 0.020
HD 25.900 26.100 1.020 1.028
HE 25.900 26.100 1.020 1.028
L® 0.450 0.750 0.018 0.030
L1 1.000 0.039
ZD 1.250 0.049
ZE 1.250 0.049
q 0° 7° 0° 7°
Tolerance mm inches
cce 0.080 0.0031
Controlling dimension: millimeter.
Values in inches are converted from mm and rounded to 4 decimal digits.
L dimension is measured at gauge plane at 0.25 mm above the seating plane.
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Package characteristics

Table 54. LQFP208 mechanical data

mm mm
Ref
Min Typ Max Min Typ Max
A 1.6 1.6
Al 0.05 0.15 0.05 0.1 0.15
A2 1.3 1.35 1.45 1.3 1.35 1.45
B 0.17 0.27 0.17 0.22 0.27
0.09 0.2 0.11 0.15 0.19
D 30 29.8 30 30.2
D1 28 27.8 28 28.2
D3 255 25.5
0.5 0.5
E 30 29.8 30 30.2
El 28 27.8 28 28.2
E3 255 255
L 0.45 0.6 0.75 0.4 0.5 0.6
L1 1 1
K 0° 3.5° 7.0° 1° 3° 5°
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Appendix A Abbreviations

Table 56 lists abbreviations used but not defined elsewhere in this document.

Table 56. Abbreviations

Abbreviation Meaning

CSs Chip select

EVTO Event out
MCKO Message clock out

MDO Message data out
MSEO Message start/end out

MTFE Modified timing format enable

SCK Serial communications clock
SOUT Serial data out

TBD To be defined

TCK Test clock input

TDI Test data input

TDO Test data output

T™MS Test mode select
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