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Block diagram

1 Block diagram

160 MHz 20024 80 MHz e200z2 System bus masters
8 KB i-cache | 4 KB d-cache E2 E-ECC
Ethernet HSMv2 WKPU 2xST™
SPFP-APU | Nexus 3+ Nexus 3+ (ENET) BAF PMC
E2 E-ECC 64-bit AHB eDMA Flexray
FMPLL 16 MHz FIRC
A s RTC/API | DEBUG/
{} JTAG
2 x SWTs FCCU
| e4bitdata | E2EECC | swPU | 16 x SEMA42|  PASS
@ @ 16 x PIT-RTI SSCM
\ 32 KHz MC_CGM,
Flash Memory 2xRAM P%r:%h;;al Low power SXOSC '\'/\Iﬂ%ifg ’
<> Uunit interface A
E2 E-ECC E2 E-ECC E2 E-ECC (LPU) MC_RGM
3 x SA-PF buffers 64-bit wide RAM 128 KHz SIUL
SIRC
Triple ported 256 KB array
- 8-40 MHz STCU
3 MB array (inc EEE) 256 KB array FXOSC (MBIST)
MEMU CMU
Peripheral clusters Padkeeper TDM
- - support
68 ch 10-bit ADCO| 31 ch 12-bit ADC1 [ 1 x FlexCAN(PN)*| 16 x LINFlexD
(mix int and ext) 7 x FlexCAN* Register
protection
4x12C 3 x analog 4 x DSPI 3 x SAl
comparator (CMP) 4 x SPI 3x FCD
2 x eMIOS + BCTU| 2-core INTC DMA and 1 x CRC * All FlexCANSs optionally support
2 x channel mux CAN FD

Figure 1. MPC5746C block diagram

2 Family comparison

The following table provides a summary of the different members of the MPC5746C
family and their proposed features. This information is intended to provide an
understanding of the range of functionality offered by this family. For full details of all of
the family derivatives please contact your marketing representative.
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General

4. VDD_LV supply pins should never be grounded (through a small impedance). If these are not driven, they should only be
left floating
VIN1_CMP_REF < VDD_HV_A
This supply is shorted VDD_HV_A on lower packages.
7. T,=150°C. Assumes Tp=125°C
* Assumes maximum B6JA of 2s2p board. See Thermal attributes

oo

4.3 Voltage regulator electrical characteristics

The voltage regulator is composed of the following blocks:
 Choice of generating supply voltage for the core area.
* Control of external NPN ballast transistor
* Generating core supply using internal ballast transistor
e Connecting an external 1.25 V (nominal) supply directly without the NPN ballast
* Internal generation of the 3.3 V flash supply when device connected in 5V
applications
» External bypass of the 3.3 V flash regulator when device connected in 3.3V
applications
* Low voltage detector - low threshold (LVD_IO_A_LO) for Vpp nv 10_A supply
* Low voltage detector - high threshold (LVD_IO_A_Hi) for Vpp nv 10_A supply
* Low voltage detector (LVD_FLASH) for 3.3 V flash supply (VDD_HV_FLA)
* Various low voltage detectors (LVD_LV_x)
* High voltage detector (HVD_LV_cold) for 1.2 V digital core supply (VDD_LV)
* Power on Reset (POR_LYV) for 1.25 V digital core supply (VDD_LV)
* Power on Reset (POR_HV) for 3.3 Vto 5 V supply (VDD_HV_A)

The following bipolar transistors! are supported, depending on the device performance
requirements. As a minimum the following must be considered when determining the
most appropriate solution to maintain the device under its maximum power dissipation
capability: current, ambient temperature, mounting pad area, duty cycle and frequency for
Idd, collector voltage, etc

1. BCP56, MCP68 and MJD31are guaranteed ballasts.

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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General
Table 8. Voltage regulator electrical specifications (continued)
Symbol Parameter Conditions Min Typ Max Unit
Cf|ash7reg4 External decoupling / stability Min, max values shall be granted 1.32 2.2 3 uF
capacitor for internal Flash with respect to tolerance, voltage,
regulators temperature, and aging
variations.
Combined ESR of external — 0.001 — 0.03 Ohm
capacitor
Civvon o | VDD_HV_A supply capacitor > 5 | Min, max values shall be granted 1 — — uF
o with respect to tolerance, voltage,
temperature, and aging
variations.
C.vvoes |VDD_HV_B supply capacitor® Min, max values shall be granted 1 — — uF
o with respect to tolerance, voltage,
temperature, and aging
variations.
4V VDD G VDD_HV_C supply capacitor® Min, max values shall be granted 1 — — uF
with respect to tolerance, voltage,
temperature, and aging
variations.
Chv_apco |HV ADC supply decoupling Min, max values shall be granted 1 — — uF
c capacitances with respect to tolerance, voltage,
HV_ADC1 temperature, and aging
variations.
Chv_apr® |HV ADC SAR reference supply | Min, max values shall be granted 0.47 — — uF
decoupling capacitances with respect to tolerance, voltage,
temperature, and aging
variations.
Vpp_nv_saLL | FPREG Ballast collector supply | When collector of NPN ballast is 2.25 — 55 \'%
AST voltage directly supplied by an on board
supply source (not shared with
VDD_HV_A supply pin) without
any series resistance, that is,
RC?BALLAST less than 0.01 Ohm.
Rc_saLLasT |Series resistor on collector of When VDD_HV_BALLAST is — — 0.1 Ohm
FPREG ballast shorted to VDD_HV_A on the
board
tsu Start-up time with external Cfp_reg =3 pF — 74 — ps
ballastafter main supply
(VDD_HV_A) stabilization
tsu_int Start-up time with internal ballast |Cfp_reg = 3 yF — 103 — us
after main supply (VDD_HV_A)
stabilization
tramp Load current transient lload from 15% to 55% 1.0 us
Cfp_reg =3 puF

—_

Split capacitance on each pair VDD_LV pin should sum up to a total value of C,_req

2. Typical values will vary over temperature, voltage, tolerance, drift, but total variation must not exceed minimum and
maximum values.

3. Ceramic X7R or X5R type with capacitance-temperature characteristics +/-15% of -55 degC to +125degC is
recommended. The tolerance +/-20% is acceptable.

4. Itis required to minimize the board parasitic inductance from decoupling capacitor to VDD_HV_FLA pin and the routing

inductance should be less than 1nH.

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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General

5. 1.

7.

For VDD_HV_x, 1uf on each side of the chip
a. 0.1 pf close to each VDD/VSS pin pair.

b.
c.

10 pf near for each power supply source

For VDD_LV, 0.1uf close to each VDD/VSS pin pair is required. Depending on the the selected regulation
mode, this amount of capacitance will need to be subtracted from the total capacitance required by the
regulator for e.g., as specified by CFP_REG parameter.

2. For VDD_LV, 0.1uf close to each VDD/VSS pin pair is required. Depending on the the selected regulation mode, this
amount of capacitance will need to be subtracted from the total capacitance required by the regulator for e.g., as
specified by CFP_REG parameter

6. Only applicable to ADC1

In external ballast configuration the following must be ensured during power-up and power-down (Note: If Vpp 1y saLLAsT
is supplied from the same source as VDD_HV_A this condition is implicitly met):
* During power-up, Vpp_nv_gaLLasT Must have met the min spec of 2.25V before VDD_HV_A reaches the

POR_HV_RISE min of 2.75V.

* During power-down, Vpp Hy paLLasT must not drop below the min spec of 2.25V until VDD_HV_A is below

POR_HV_FALL min of 2.7V.

NOTE

For a typical configuration using an external ballast transistor
with separate supply for VDD_HV_A and the ballast collector,
a bulk storage capacitor (as defined in Table 8) is required on
VDD_HV_A close to the device pins to ensure a stable supply
voltage.

Extra care must be taken if the VDD_HV_A supply is also
being used to power the external ballast transistor or the device
1s running in internal regulation mode. In these modes, the
inrush current on device Power Up or on exit from Low Power
Modes is significant and may case the VDD_HV_A voltage to
drop resulting in an LVD reset event. To avoid this, the board
layout should be optimized to reduce common trace resistance
or additional capacitance at the ballast transistor collector (or
VDD_HV_A pins in the case of internal regulation mode) is
required. NXP recommends that customers simulate the
external voltage supply circuitry.

In all circumstances, the voltage on VDD_HV_A must be
maintained within the specified operating range (see
Recommended operating conditions) to prevent LVD events.

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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General
Table 12. STANDBY Current consumption characteristics
(continued)
Symbol Parameter Conditions! Min | Typ | Max | Unit
STANDBY2  [STANDBY with |T,=25°C — | 75| — | pA
128K RAM T,=85°C — |15 | 730
T.=105°C — |255 | 1350
T.=125°C2 — |396 | 2600
STANDBY3  [STANDBY with |T,=25°C — | 80 | — | pA
256K RAM T,=85°C — |180 | 800
Ta=105°C — 290 | 1425
T.=125°C2 — |465 | 2900
STANDBY3  |FIRC ON T.=25°C — | 500 | — | pA

1. The content of the Conditions column identifies the components that draw the specific current.
2. Assuming Ta=Tj, as the device is in static (fully clock gated) mode. Assumes maximum 8JA of 2s2p board. SeeThermal
attributes

4.6 Electrostatic discharge (ESD) characteristics

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n + 1) supply pin). This
test conforms to the AEC-Q100-002/-003/-011 standard.

NOTE
A device will be defined as a failure if after exposure to ESD
pulses the device no longer meets the device specification
requirements. Complete DC parametric and functional testing
shall be performed per applicable device specification at room
temperature followed by hot temperature, unless specified
otherwise in the device specification.

Table 13. ESD ratings

Symbol Parameter Conditions! Class Max value? Unit
VESD(HBM) Electrostatic discharge Ta=25°C H1C 2000 Vv
(Human Body Model) conforming to AEC-
Q100-002
VESD(CDM) Electrostatic discharge Ta=25 °C C3A 500 \Y
(Charged Device Model) conforming to AEC- 750 (corners)
Q100-011

1. All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated Circuits.
2. Data based on characterization results, not tested in production.

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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1/0 parameters

5.2 DC electrical specifications @ 3.3V Range
Table 15. DC electrical specifications @ 3.3V Range

Symbol Parameter Value Unit
Min Max
Vih (pad_i_hv) Pad_I_HV Input Buffer High Voltage 0.72*VDD_HV_ | VDD_HV_x + \Y
X 0.3
Vil (pad_i_hv) Pad_I_HV Input Buffer Low Voltage VDD_HV_x- |0.45*"VDD_HV_ \
0.3 X
Vhys (pad_i_hv) |Pad_I_HV Input Buffer Hysteresis 0.11*VDD_HV_ \Y,
X
Vih_hys CMOS Input Buffer High Voltage (with hysteresis 0.67*VDD_HV_ | VDD_HV_x + \Y
enabled) X 0.3
Vil_hys CMOS Input Buffer Low Voltage (with hysteresis VDD_HV_x- |0.35*VDD_HV_ \
enabled) 0.3 X
Vih CMOS Input Buffer High Voltage (with hysteresis 0.57* VDD_HV_x'+ \
disabled) VDD_HV_x"1 0.3
Vil CMOS Input Buffer Low Voltage (with hysteresis VDD_HV_x - 04~ \
disabled) 0.3 VDD_HV_x'
Vhys CMOS Input Buffer Hysteresis 0.09* \
VDD_HV_x!
Pull_lIH (pad_i_hv) |Weak Pullup Current® 2 Low 15 pA
Pull_IIH (pad_i_hv) |Weak Pullup Current® 3 High 55 pA
Pull_IIL (pad_i_hv) |Weak Pulldown Current® Low 28 A
Pull_lIL (pad_i_hv) |Weak Pulldown Current? High 85 A
Pull_loh Weak Pullup Current? 15 50 pA
Pull_lol Weak Pulldown Current® 15 50 A
linact_d Digital Pad Input Leakage Current (weak pull inactive) -2.5 25 A
Voh Output High Voltage® 0.8 — v
*VDD_HV_x!
Vol Output Low Voltage” — 0.2 v
* 1
Output Low Voltage® VDD_HV_x
0.1 *VDD_HV_x
loh_f Full drive loh® @ (SIUL2_MSCRn.SRC[1:0] = 11) 18 70 mA
lol_f Full drive lol® (SIUL2_MSCRn.SRC[1:0] = 11) 21 120 mA
loh_h Half drive loh® (SIUL2_MSCRn.SRC[1:0] = 10) 9 35 mA
lol_h Half drive lol® (SIUL2_MSCRn.SRC[1:0] = 10) 10.5 60 mA

COoNOORrWN =

VDD_HV_x=VDD_HV_A, VDD_HV_B, VDD_HV_C
Measured when pad=0.69*VDD_HV_x

Measured when pad=0.49*VDD_HV_x

Measured when pad =0 V

Measured when pad = VDD_HV_x

Measured when pad is sourcing 2 mA

Measured when pad is sinking 2 mA

Measured when pad is sinking 1.5 mA

loh/lol is derived from spice simulations. These values are NOT guaranteed by test.

MPC5746C Microcontroller Datasheet Data Sheet, Rev. 5.1, 05/2017.
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Figure 5. ADC characteristics and error definitions
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Analog

6.1.1.1 Input equivalent circuit and ADC conversion characteristics
EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME
Vbp_io
Channel Sampling
. . Selection
Source Filter Current Limiter
r==—-=-=-==== e e ar - - =-=-- b ({ o— ({ o—
! Rg ! Re " R ! Rsw1 Rap
| I ] I
l :
I'Va pu— L L% Cpo= Cs T
I I
- v Ly o IIL L I
Rs Source Impedance
Rg  Filter Resistance
Cg  Filter Capacitance
R_  Current Limiter Resistance
Rsw1 Channel Selection Switch Impedance
Rap Sampling Switch Impedance
Cp Pin Capacitance (two contributions, Cpy and Cpy)
Cg Sampling Capacitance
Figure 6. Input equivalent circuit
NOTE
The ADC performance specifications are not guaranteed if two
ADCs simultaneously sample the same shared channel.
Table 20. ADC conversion characteristics (for 12-bit)
Symbol Parameter Conditions Min Typ! Max Unit
fek ADC Clock frequency (depends on |— 15.2 80 80 MHz
ADC configuration) (The duty cycle
depends on AD_CK?2 frequency)
fs Sampling frequency 80 MHz — — 1.00 MHz
tsample Sample time3 80 MHz@ 100 ohm source 250 — — ns
impedance
teony Conversion time* 80 MHz 700 — — ns
tiotal_conv Total Conversion time tsample + 80 MHz 1.55 — — ps
teonv (for standard and extended
channels)
Total Conversion time tsample + 1 — —
teonv (for precision channels)
Cg8 6 ADC input sampling capacitance |— — 3 pF
Cp¢® ADC input pin capacitance 1 — — — pF
Cpy® ADC input pin capacitance 2 — — — 0.8 pF
Rsw1® Internal resistance of analog Vgerrange =4.5t055V — — 0.3 kQ
source VRer range =3.15t036 V| — — 875 Q

Table continues on the next page...
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Clocks and PLL interfaces modules

Single input comparator

(EXTAL WANE) raf clk
M
[
Differential input comparator
{(FSP/LCP)
peak detactor
{LCP)
DRIVER
(LCP/FSF)
Pull down resistor
[QFF)

1M ohms Feedback Resistor

ESD PAD
LCP/FSP/OFF
Egﬂ” F’ﬁ“ \LCF/FSF/QFF) 300 ohms
onms
EXTAL pin XTAL pin

Resistor for Current

| |:|| Limitation

Crystal ar resonator

T 7

Figure 7. Oscillator connections scheme

Table 23. Main oscillator electrical characteristics

Symbol Parameter Mode Conditions Min Typ Max Unit
fxoscHs Oscillator FSP/LCP 8 40 MHz
frequency
ImXOSCHS Driver LCP 23 mA/NV
Transconduct FSP 33
ance
VxoscHs Oscillation LCp! 212 8 MHz 1.0 Vpep
Amplitude 16 MHz 10
40 MHz 0.8
TxOSCHSSU Startup time | FSP/LCP! 8 MHz 2 ms
16 MHz 1
40 MHz 0.5

Table continues on the next page...
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Memory interfaces

Table 30. Flash memory program and erase specifications

Symbol Characteristicl Typ? Factory Field Update Unit
Programming? 4
Initial Initial Typical Lifetime Max®
Max Max, Full End of
Temp Life®
20°C <Tp | -40°C <T, | -40°C <T, | =1,000 | < 250,000

<30°C <150°C <150°C | cycles cycles
tawpgm Doubleword (64 bits) program time |43 100 150 55 500 us
topgm Page (256 bits) program time 73 200 300 108 500 V&
typpgm Quad-page (1024 bits) program 268 800 1,200 396 2,000 ys

time

tekers 16 KB Block erase time 168 290 320 250 1,000 ms
t16Kkpgm 16 KB Block program time 34 45 50 40 1,000 ms
t3okers 32 KB Block erase time 217 360 390 310 1,200 ms
taokpgm 32 KB Block program time 69 100 110 90 1,200 ms
teakers 64 KB Block erase time 315 490 590 420 1,600 ms
teakpgm 64 KB Block program time 138 180 210 170 1,600 ms
tosekers 256 KB Block erase time 884 1,520 2,030 1,080 4,000 — ms
tosekpgm 256 KB Block program time 552 720 880 650 4,000 — ms

1. Program times are actual hardware programming times and do not include software overhead. Block program times
assume quad-page programming.
2. Typical program and erase times represent the median performance and assume nominal supply values and operation at

25 °C. Typical program and erase times may be used for throughput calculations.
Conditions: < 150 cycles, nominal voltage.
Plant Programing times provide guidance for timeout limits used in the factory.
5. Typical End of Life program and erase times represent the median performance and assume nominal supply values.

Typical End of Life program and erase values may be used for throughput calculations.
6. Conditions: -40°C < T, < 150°C, full spec voltage.

6.3.2 Flash memory Array Integrity and Margin Read specifications
Table 31. Flash memory Array Integrity and Margin Read specifications

Symbol

Characteristic

Min Typical | Max' !

Units
2,2

tai1 6kseq

Array Integrity time for sequential sequence on 16 KB block.

512 x
Tperiod x
Nread

tai32kseq

Array Integrity time for sequential sequence on 32 KB block.

1024 x
Tperiod x
Nread

tai64kseq

Array Integrity time for sequential sequence on 64 KB block.

2048 x
Tperiod x
Nread

Table continues on the next page...
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Memory interfaces

Table 31. Flash memory Array Integrity and Margin Read specifications (continued)

Symbol Characteristic Min Typical | Max'1 | Units

2,2
tai256kseq Array Integrity time for sequential sequence on 256 KB block. — 8192 x —

Tperiod x
Nread

tmriekseq Margin Read time for sequential sequence on 16 KB block. 73.81 110.7 us
tmraokseq Margin Read time for sequential sequence on 32 KB block. 128.43 192.6 us
trmreakseq Margin Read time for sequential sequence on 64 KB block. 237.65 356.5 us
tmros6kseq Margin Read time for sequential sequence on 256 KB block. 893.01 1,339.5 ps

1. Array Integrity times need to be calculated and is dependent on system frequency and number of clocks per read. The
equation presented require Tperiod (which is the unit accurate period, thus for 200 MHz, Tperiod would equal 5e-9) and
Nread (which is the number of clocks required for read, including pipeline contribution. Thus for a read setup that requires
6 clocks to read with no pipeline, Nread would equal 6. For a read setup that requires 6 clocks to read, and has the

address pipeline set to 2, Nread would equal 4 (or 6 - 2).)
2. The units for Array Integrity are determined by the period of the system clock. If unit accurate period is used in the

equation, the results of the equation are also unit accurate.

6.3.3 Flash memory module life specifications
Table 32. Flash memory module life specifications

Symbol Characteristic Conditions Min Typical Units
Array P/E Number of program/erase cycles per block — 250,000 — P/E
cycles for 16 KB, 32 KB and 64 KB blocks." ! cycles

Number of program/erase cycles per block — 1,000 250,000 P/E
for 256 KB blocks.2 2 cycles
Data Minimum data retention. Blocks with 0 - 1,000 P/E |50 — Years
retention cycles.
Blocks with 100,000 P/E |20 — Years
cycles.
Blocks with 250,000 P/E 10 — Years
cycles.

1. Program and erase supported across standard temperature specs.
2. Program and erase supported across standard temperature specs.

6.3.4 Data retention vs program/erase cycles

Graphically, Data Retention versus Program/Erase Cycles can be represented by the
following figure. The spec window represents qualified limits. The extrapolated dotted
line demonstrates technology capability, however is beyond the qualification limits.
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6.4 Communication interfaces

6.4.1 DSPI timing
Table 35. DSPI electrical specifications
No Symbol Parameter Conditions High Speed Mode low Speed mode Unit
Min Max Min Max
1 tsck DSPI cycle | Master (MTFE = 0) 25 — 50 — ns
time Slave (MTFE = 0) 40 —_ 60 —
2 tcsc PCS to SCK — 16 — — — ns
delay
3 tasc After SCK — 16 — — — ns
delay
4 tspc SCK duty — tSCK/2 -10 tSCK/z +10 — — ns
cycle
5 ta Slave access| SS active to SOUT — 40 — — ns
time valid
6 tois Slave SOUT | gg inactive to SOUT — 10 — — ns
disable time High-Z or invalid
7 tprcsc PCSx to — 13 — — — ns
PCSS time
8 tpasc PCSS to — 13 — — — ns
PCSx time
9 tsui Data setup | Master (MTFE = 0) NA — 20 — ns
t{me for Slave 2 — 2 —
inputs
Master (MTFE =1, 15 — gl 1 —
CPHA =0)
Master (MTFE =1, 15 — 20 —
CPHA =1)
10 th Data hold Master (MTFE = 0) NA — -5 — ns
tl.me for Slave _ 4 —
inputs
Master (MTFE =1, — 111 —
CPHA =0)
Master (MTFE =1, 0 — -5 —
CPHA =1)
11 tsuo Data valid Master (MTFE = 0) — NA — 4 ns
(after SCK Slave — 15 — 23
edge)
Master (MTFE =1, — 4 — 161
CPHA =0)
Master (MTFE =1, — 4 — 4
CPHA =1)

Table continues on the next page...
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Table 35. DSPI electrical specifications (continued)

No Symbol Parameter Conditions High Speed Mode low Speed mode Unit
Min Max Min Max
12 tho Data hold Master (MTFE = 0) NA — -2 — ns
time for
outputs
Slave 4 — 6 —
Master (MTFE =1, -2 — 107 _
CPHA =0)
Master (MTFE =1, -2 — -2 —
CPHA = 1)
1. SMPL_PTR should be set to 1
NOTE
Restriction For High Speed modes
» DSPI2, DSPI3, SPI1 and SPI2 will support 40MHz Master
mode SCK
* DSPI2, DSPI3, SPI1 and SPI2 will support 25MHz Slave
SCK frequency
e Only one {SIN,SOUT and SCK} group per DSPI/SPI will
support high frequency mode
* For Master mode MTFE will be 1 for high speed mode
* For high speed slaves, their master have to be in MTFE=1
mode or should be able to support 15ns tSUO delay
NOTE
For numbers shown in the following figures, see Table 35
Table 36. Continuous SCK timing
Spec Characteristics Pad Drive/Load Value
Min Max
tSCK SCK cycle timing strong/50 pF 100 ns
PCS valid after SCK strong/50 pF - 15 ns
PCS valid after SCK strong/50 pF -4 ns
Table 37. DSPI high speed mode I/Os
DSPI High speed SCK High speed SIN High speed SOUT
DSPI2 GPIO[78] GPIO[76] GPIO[77]
DSPI3 GPIO[100] GPIO[101] GPIO[98]
SPI1 GPIO[173] GPIO[175] GPIO[176]
SPI2 GPIO[79] GPIO[110] GPIO[111]
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6.4.2 FlexRay electrical specifications

6.4.2.1 FlexRay timing

This section provides the FlexRay Interface timing characteristics for the input and output
signals. It should be noted that these are recommended numbers as per the FlexRay EPL
v3.0 specification, and subject to change per the final timing analysis of the device.

6.4.2.2 TxEN

o »
<

dCCTXENFALL dCCTXENR|SE

Figure 17. TxEN signal

Table 38. TxEN output characteristics’

Name Description Min Max Unit
dCCTXENRsg25 Rise time of TXEN signal at CC — 9 ns
dCCTXENgaL 25 Fall time of TXEN signal at CC — 9 ns

dCCTxENg4 Sum of delay between Clk to Q of the last FF and the final — 25 ns
output buffer, rising edge

dCCTxEN1o Sum of delay between Clk to Q of the last FF and the final — 25 ns
output buffer, falling edge

1. All parameters specified for Vpp _ny jox = 3.3 V -5%, +£10%, TJ =—40 °C / 150 °C, TxEN pin load maximum 25 pF
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Table 44. Slave mode SAI Timing (continued)

No Parameter Value Unit
Min Max
S15 SAI_BCLK to SAI_TXD/SAI_FS output valid - 28 ns
S16 SAI_BCLK to SAI_TXD/SAI_FS output invalid 0 - ns
S17 SAI_RXD setup before SAl_BCLK 10 - ns
S18 SAI_RXD hold after SAl_BCLK 2 - ns
2 st A
s s12 4
125_BCLK (input) ,é 12 ;}\' fr: | ]\ /’
e E —¥ s :ﬂ_
125_FS (output) : / E 1 E \
| 13 : s I
1 |. ’ | g
1 [} + i \
2 B2 & - 1 ¥ i !
|2.:-_F.:n{l'|pu_] : ) II . I: |I E '
E‘_ET.‘,_"J s16 M I’_ i ) E‘“‘g’g’—i‘:
125_TXD e ; X ! 1 }I—
i = = 1

Figure 24. Slave mode SAIl Timing

6.5 Debug specifications

6.5.1 JTAG interface timing
Table 45. JTAG pin AC electrical characteristics '

# Symbol Characteristic Min Max Unit
1 ticve TCK Cycle Time 22 62.5 — ns
2 toc TCK Clock Pulse Width 40 60 %
3 trekrise | TCK Rise and Fall Times (40% - 70%) — 3 ns
4 trmss: trois | TMS, TDI Data Setup Time 5 — ns
5 trmshs tton | TMS, TDI Data Hold Time 5 — ns
6 trpov TCK Low to TDO Data Valid — 20338 ns
7 trooi TCK Low to TDO Data Invalid 0 — ns
8 tTDoHZ TCK Low to TDO High Impedance — 15 ns
11 tespy TCK Falling Edge to Output Valid — 600 4 ns

Table continues on the next page...
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Revision History

Table 51. Revision History (continued)

Rev. No.

Date

Substantial Changes

In section: Reset pad electrical characteristics
¢ Revised table, Reset electrical characteristics

* Deleted note, There are some specific ports that supports TTL functionality. These
ports are, PB[4], PB[5], PB[6], PB[7], PB[8], PB[9], PD[0], PD[1], PD[2], PDI[3],

PDI[4], PD[5], PD[6], PD[7], PD[8], PD[9], PD[10], and PD[11].
In section: PORST electrical specifications
 Intable: PORST electrical specifications
e Updated 'Min' value for WyrpoRrsT

In section: Peripheral operating requirements and behaviours

* Changed section title from Input impedance and ADC accuracy to Input equivalent

circuit and ADC conversion characteristics.

* Revised table: ADC conversion characteristics (for 12-bit) and ADC conversion

characteristics (for 10-bit)
* Removed table, ADC supply configurations.

In section: Analogue Comparator (CMP) electrical specifications

* In table: Comparator and 6-bit DAC electrical specifications
¢ Updated 'Max' value of Ipp, s

Updated 'Min' and 'Max' for Va0 and DNL

Updated 'Descripton’ 'Min' ‘Max' od Vy

Updated row for tpys

Added row for tp; g

Removed row for Veypon and Vempol

In section: Clocks and PLL interfaces modules
¢ In table: Main oscillator electrical characteristics
* Vxoschs: Removed values for 4 MHz.
* TxoscHssu: Updated range to 8-40 MHz.
¢ In table: 16 MHz RC Oscillator electrical specifications
* Updated 'Max' for Tgianyp and Tigyr
* Removed Fyntrimmed rOW
In table: 128 KHz Internal RC oscillator electrical specification

S

* Fosc: Removed Uncaliberated 'Condition' and updated 'Min', 'Typ', and

‘Max' for Caliberated condition

* Fosc: Updated 'Temperature dependence' and 'Supply dependence' Max

values
e In table: PLL electrical specifications

* Removed entries for Input Clock Low Level, Input Clock High Level, Power

consumption, Regulator Maximum Qutput Current, Anal

og Supply, Digital

Supply (Vpp_Lv), Modulation Depth (Down Spread), PLL reset assertion

time, and Power Consumption
* Removed 'Typ' value for Duty Cycle at pliclkout
¢ Removed 'Min' value for Lock Time in calibration mode.
¢ |n table: Jitter calculation

* Added 1 Sigma Random Jitter and Total Period Jitter values for Long Term

Jitter (Interger and Fractional Mode) rows.

* In section Flash read wait state and address pipeline control settings
¢ In Flash Read Wait State and Address Pipeline Control: Updated APC for 40 MHz.

Removed section: On-chip peripherals

Table continues on the next page...
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Table 51. Revision History (continued)

Rev. No. Date Substantial Changes

Rev 5.1 22 May 2017 ¢ Removed the Introduction section from Section 4 "General".

¢ In AC Specifications@ 3.3V section, removed note related to Cz results and added two
notes.

* In AC Specifications @5V section, added two notes.

* In ADC Electrical Specifications section, added spec value of "ADC Analog Pad" at Max
leakage (standard channel)@ 105 C T, in "ADC conversion characteristics (for 10-bit)"
table.

¢ In PLL Electrical Specifications section, updated the first footnote of "Jitter calculation”
table.

* In Analog Comparator Electrical Specifications section, updated the TDLS (propagation
delay, low power mode) max value in "Comparator and 6-bit DAC electrical
specifications" table to 21 us.

* In Recommended Operating Conditions section, updated the footnote link to Tp in
"Recommended operating conditions (V DD_HV_x = 5V)" table.
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