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The eDMA module provides the following features:
) 16 channels supporting 8-, 16-, and 32-bit value single or block transfers
e  Support variable sized queues and circular buffered queue

e  Source and destination address registers independently configured to post-increment
or stay constant

e  Support major and minor loop offset
e  Support minor and major loop done signals
e DMA task initiated either by hardware requestor or by software

e Each DMA task can optionally generate an interrupt at completion and retirement of the
task

e Signal to indicate closure of last minor loop
e Transfer control descriptors mapped inside the SRAM

The eDMA controller is replicated for each processing channel.

On-chip flash memory with ECC

This device includes programmable, non-volatile flash memory. The non-volatile memory

(NVM) can be used for instruction storage or data storage, or both. The flash memory

module interfaces with the system bus through a dedicated flash memory array controller. It

supports a 64-bit data bus width at the system bus port, and a 128-bit read data interface to

flash memory. The module contains four 128-bit prefetch buffers. Prefetch buffer hits allow

no-wait responses. Buffer misses incur a 3 wait state response at 120 MHz.

The flash memory module provides the following features:

e 2 MB of flash memory in unique multi-partitioned hard macro

e  Sectorization:
—  Partition 1

—  Partition 2

low address): 16 KB + 16 KB + 16 KB + 16 KB
low address): 16 KB + 16 KB + 16 KB + 16 KB
—  Partition 3 (low address): 64 KB + 64 KB
—  Partition 4 (mid address): 128 KB + 128 KB
—  Partition 5 (high address): 256 KB + 256 KB
—  Partition 6 (high address): 256 KB + 256 KB
—  Partition 7 (high address): 256 KB + 256 KB
e EEPROM emulation (in software) within same module but on different partition
) 16 KB test sector and 16 KB shadow sector for test, censorship device and user option
bits
e  Wait states:
—  Access time less or equal to 3 WS at 120 MHz + 4% FM (4-1-2-1 access)
—  Access time less or equal to 2 WS at 80 MHz + 4% FM
e  Flash memory line 128-bit wide with 8-bit ECC on 64-bit word (total 144 bits)
e Accessed via a 64-bit wide bus for write and a 128-bit wide array for read operations
e 1-bit error correction, 2-bit error detection

~ o~ o~ o~

On-chip SRAM with ECC
The SPC56XL70 SRAM provides a general-purpose single port memory.

3
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The SIU provides the following features:
e Centralized pad control on a per-pin basis
—  Pin function selection
—  Configurable weak pull-up/down
—  Configurable slew rate control (slow/medium/fast)
—  Hysteresis on GPIO pins
—  Configurable automatic safe mode pad control
e Input filtering for external interrupts

Non-maskable interrupt (NMI)

The non-maskable interrupt with de-glitching filter supports high-priority core exceptions.

Boot assist module (BAM)

The BAM is a block of read-only memory with hard-coded content. The BAM program is
executed only if serial booting mode is selected via boot configuration pins.

The BAM provides the following features:

e Enables booting via serial mode (FlexCAN or LINFlex-UART)

e  Supports programmable 64-bit password protection for serial boot mode

e  Supports serial bootloading of either Power Architecture code (default) or VLE code
e Automatic switch to serial boot mode if internal flash memory is blank or invalid

System status and configuration module (SSCM)

The SSCM on this device features the following:
e  System configuration and status
e  Debug port status and debug port enable

e  Multiple boot code starting locations out of reset through implementation of search for
valid Reset Configuration Half Word

e  Sets up the MMU to allow user boot code to execute as either Power Architecture code
(default) or as VLE code out of flash memory

e  Triggering of device self-tests during reset phase of device boot

FlexCAN

The FlexCAN module is a communication controller implementing the CAN protocol
according to Bosch Specification version 2.0B. The CAN protocol was designed to be used
primarily as a vehicle serial data bus, meeting the specific requirements of this field: real-
time processing, reliable operation in the EMI environment of a vehicle, cost-effectiveness
and required bandwidth.
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The CTU implements the following features:
e  Cross triggering between ADC, FlexPWM, eTimer, and external pins

e Double buffered trigger generation unit with as many as 8 independent triggers
generated from external triggers

e Maximum operating frequency less than or equal to 120 MHz
e  Trigger generation unit configurable in sequential mode or in triggered mode
e  Trigger delay unit to compensate the delay of external low pass filter

¢ Double buffered global trigger unit allowing eTimer synchronization and/or ADC
command generation

e  Double buffered ADC command list pointers to minimize ADC-trigger unit update
e  Double buffered ADC conversion command list with as many as 24 ADC commands
e Each trigger capable of generating consecutive commands

e ADC conversion command allows control of ADC channel from each ADC, single or
synchronous sampling, independent result queue selection

e  DMA support with safety features

1.5.35 Cyclic redundancy checker (CRC) unit

The CRC module is a configurable multiple data flow unit to compute CRC signatures on
data written to its input register.
The CRC unit has the following features:

e 3 sets of registers to allow 3 concurrent contexts with possibly different CRC
computations, each with a selectable polynomial and seed

e  Computes 16- or 32-bit wide CRC on the fly (single-cycle computation) and stores
result in internal register.
The following standard CRC polynomials are implemented:

x8 + x* + x3 + x2 + 1 [8-bit CRC]

x16 + x12 + x5 + 1 [16-bit CRC-CCITT]
X32+X26+X23+X22+X16+X12+X11 +X1O+X8+X7+X5+X4+X2+X+1
[32-bit CRC-ethernet(32)]

e Key engine to be coupled with communication periphery where CRC application is
added to allow implementation of safe communication protocol

e  Offloads core from cycle-consuming CRC and helps checking configuration signature
for safe start-up or periodic procedures

e CRC unit connected as peripheral bus on internal peripheral bus
e  DMA support

1.5.36 Redundancy control and checker unit (RCCU)

The RCCU checks all outputs of the sphere of replication (addresses, data, control signals).
It has the following features:

¢ Duplicated module to guarantee highest possible diagnostic coverage (check of
checker)

e  Multiple times replicated IPs are used as checkers on the SoR outputs

3
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Table 4. LQFP144 pin function summary (continued)

Pin # Port/function Peripheral Output function Input function
89 BA] SIUL GPIO[20] GPIO[20]
JTAGC TDO —
90 Vss_Hv_Io -
91 Vbp_Hv_io —
SIUL GPIO[3] GPIOI[3]
eTimer_0 ETC[3] ETC[3]
DSPI_2 cso cso
% Al FlexPWM_0 B[3] B[3]
MC_RGM — ABS[2]
SIUL — EIRQ[3]
93 Vbb_Lv_cor —
94 Vss_Lv_cor —
95 VDD_HV_REG_1 —
96 Vss_HV_FLA -
o7 VbD_HV_FLA -
SIUL GPIO[102] GPIO[102]
98 GI6]
FlexPWM_0 A[3] A[3]
SIuL GPIO[60] GPIO[60]
99 D[12] FlexPWM_0O X[1] X[1]
LINFlexD_1 — RXD
SIUL GPIO[100] GPIO[100]
100 G[4] FlexPWM_0 B[2] B[2]
eTimer_0 — ETCI[5]
SIuL GPIO[45] GPIO[45]
101 3l eTimer_1 ETC[1] ETC[1]
CTU O — EXT_IN
FlexPWM_O0 — EXT_SYNC
SIUL GPIO[98] GPIO[98]
102 G[2] FlexPWM_0 X[2] X[2]
DSPI_1 cs1 —_
SIUL GPIO[46] GPIO[46]
103 Cl14] eTimer_1 ETC[2] ETC[2]
CTU 0 EXT_TGR —

3
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Table 5. Supply pins (continued)

Supply Pin #
- 100 | 144
Symbol Description Pkg | Pkg
VSS_LV_COR
Vgg 1V2 Decoupling pins for core logic. Decoupling capacitor must be connected 93 132
between these pins and the nearest Vpp v cor Pin.
VDD_LV_COR/
Vpp 1V2 Decoupling pins for core logic. Decoupling capacitor must be connected — 135
between these pins and the nearest Vpp |y cor pin.
VSS LV_COR/
Vgg 1V2 Decoupling pins for core logic. Decoupling capacitor must be connected — 137
between these pins and the nearest Vpp v cor Pin.

2.3 System pins

Table 6. System pins

Pin #
Symbol Description Direction 100 | 144
pkg | pkg
Dedicated pins
Mpoo(") Nexus Message Data Output — line Output only — 9
NMmI@) Non Maskable Interrupt Input only 1 1
XTAL Input for oscillator amplifier circuit and internal clock generator Input only 18 29
EXTAL®) Oscillator amplifier output Input/Output(4) 19 30
TMS@ JTAG state machine control Input only 59 87
Tck® JTAG clock Input only 60 | 88
JCOMP®) | JTAG compliance select Input only 84 | 123
Reset pin
RESET Bidirectional reset with Schmitt-Trigger characteristics and noise Bidirectional 20 31
filter. This pin has medium drive strength. Output drive is open drain
and must be terminated by an external resistor of value 1KOhm.(®)
Test pin
VPP TEST | Pin for testing purpose only. To be tied to ground in normal operating 74 107
mode.

This pad is configured for Fast (F) pad speed.
This pad contains a weak pull-up.

EXTAL is an "Output” in "crystal" mode, and is an "Input" in "ext clock" mode.

0N =

In XOSC Bypass Mode, the analog portion of crystal oscillator (amplifier) is disabled. An external clock can be applied at
EXTAL as an input. In XOSC Normal Mode, EXTAL is an output

5. This pad contains a weak pull-down.
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6. RESET output shall be considered valid only after the 3.3V supply reaches its stable value.

None of system pins (except RESET) provides an open drain output.

2.4 Pin muxing
Table 7 defines the pin list and muxing for this device.
Each entry of Table 7 shows all the possible configurations for each pin, via the alternate
functions. The default function assigned to each pin after reset is indicated by ALTO.
Note: Pins labeled “NC” are to be left unconnected. Any connection to an external circuit or
voltage may cause unpredictable device behavior or damage.
Pins labeled “Reserved” are to be tied to ground. Not doing so may cause unpredictable
device behavior.
Table 7. Pin muxing
Pad
Alternate Vgiililk speed® Pin #
Input
anr)rzte PCR Peripheral output rgllj;psuél p. InzglteTtux config
function functions during | SRC | SRC | 100 | 144
reset = = pkg | pkg
Port A
SIUL GPIO[0] | ALTO | GPIO[0] —
. PSMI[35];
eTimer 0 | ETC[0] ALT1 ETCIO] | papsEL =0 ol
A[0] | PCR[0] M S | 51173
DSPI_2 SCK ALT2 SCK PSMI[1]; down
- PADSEL=0
SIUL — — EIRQI0] —
SIUL GPIO[1] | ALTO | GPIO[1] —
. PSMI[36];
eTimer 0 | ETC[1] ALT1 ETC[1] A
Al1] | PCRI1] PADSEL=0 | WUl | M | s |52 |74
DSPI_2 SOuUT ALT2 — —
SIuL — — EIRQ[1] —
SIUL GPIO[2] | ALTO | GPIO[2] —
) PSMI[37];
eTimer 0 | ETC[2] ALT1 ETCI2l | pADSEL=0
PSMI[23];
FlexPWM 0|  A[3] ALT3 A[3] A
Al2] | PCRI2] PADSEL=0 | Pull |\ | g | 57| g4
PSMI[2]; down
DSPI_2 — — SIN PADSEL=0
MC_RGM — — ABSI0] —
SIuL — — EIRQ[2] —
Kys DoclD023953 Rev 5 57/128




SPC56EL70L3, SPC56EL70L5,PC564L70L3, SPC564L70L5

Package pinouts and signal descrip-

Table 7. Pin muxing (continued)

Weak Pad Pin #
Alternate pull | speed®
Input
nZ?rzte PCR Peripheral output rgllj)t(psuél p. Inzglter(r;tux config
function functions during | SRC | SRC | 100 | 144
reset = = pkg | pkg
SIuL GPIO[9] | ALTO | GPIO[9] —
DSPI_2 cs1 ALT1 — —
. Pull
Al9] | PCRIO] |FlexpwM 0| B[3] ALT3 B[3] Pi%“gg_lh down | M | S |94 134
FlexPWM 0|  — — | FAULT[0] PZ%'\QEEO
SIuL GPIO[10] | ALTO | GPIO[10] —
DSPI_2 CS0 ALT1 CS0 Pigl\sﬂllf[ﬁ]; ]
A[10] | PCR[10] | FlexPWM 0|  B[0] ALT2 B[0] PiSD'\g'I[fL‘L];O dF;‘\:lL M | s |81 |118
FlexPWM 0|  X[2] ALT3 X[2] PZSD'\QELQJB
SIuL — — EIRQ[9] —
SIuL GPIO[11] | ALTO | GPIO[11] —
DSPI_2 SCK ALT1 SCK Pigl\SAIIE[E]; ]
A[11] | PCR[11] |FlexPWM 0|  A[0] ALT2 A[0] PZSD'\QELOJB d'zw'n M | S | 82120
PSMI[22];
FlexPWM 0|  A[2] ALT3 A2l | BADSEL 0
SIuL — — | EIRQ[10] —
SIuL GPIO[12] | ALTO | GPIO[12] —
DSPI_2 SOUT | ALT1 — —
PSMI[22];
A12] | pcrpiz) | FIEPWM_0| AR ALT2 Al | pADSEL=1 dZ‘:JL M | s |83[122
FlexPWM 0|  B[2] ALT3 B[2] PZ\SDI\QI[EzLE;:]i)
SIuL — — | EIRQ[11] _
‘Yl DoclD023953 Rev 5 59/128
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Table 7. Pin muxing (continued)

Pad
Alternate Vgi?lk speZd(l) Pin #
Input
nzc;rzte PCR Peripheral output rgllj)t(psuél p. Inzglter(r;tux config
function functions during | SRC | SRC | 100 | 144
reset = = pkg | pkg
Port E
SIUL — ALTO | GPI[64] —
E[0] | PCR[64] — — | — | 46|68
ADC _1 — — AN[5]®) —
SIUL — ALTO | GPI[66] —
E[2] | PCR[66] — — | — | 32]49
ADC 0 — — AN[5](3) _
SIUL — ALTO | GPI[68] —
E[4] | PCR[68] — | — =4
ADC 0 — — AN[7]®) —
SIUL — ALTO | GPI[69] —
E[5] | PCR[69] — |44
ADC 0 — — AN[8]®) —
SIUL — ALTO | GPI[70] —
E[6] | PCR[70] — S R N T
ADC 0 — — AN[4]® —
SIUL — ALTO | GPI[71] —
E[7] | PCR[71] — | — | 48
ADC_0 — — AN[6]®) —
SIUL — ALTO | GPI[73] —
E[9] | PCR[73] — N N A Y
ADC _1 — — AN[7]® —
SIUL — ALTO | GPI[74] —
E[10] | PCR[74] — S (R R
ADC_1 — — AN[8]®) —
SIUL — ALTO | GPI[75] —
E[11] | PCR[75] — S R
ADC_1 — — AN[4]®) —
SIUL — ALTO | GPI[76] —
E[12] | PCR[76] — N R R Y4
ADC _1 — — AN[6]® —
SIUL GPIO[77] | ALTO | GPIO[77] —
. PSMI[8];
eTimer 0 | ETC[5] | ALT1 ETCI5] .
E[13] | PCR[77] PADSEL=1 | Pul | 'y | s | — |17
DSPI_2 CS3 ALT2 — —
SIUL — — EIRQ[25] —
SIUL GPIO[78] | ALTO | GPIO[78] —
. PSMI[14]; | Pull
E[14] | PCR[78] | eTimer 1 | ETC[5] | ALT1 ETCIS] | pADSEL=3 | down | M S | — [119
SIUL — — EIRQ[26] —
SIUL GPIO[79] | ALTO | GPIO[79] —
E[5] | PCR79] | DSPI O Ccs1 ALT1 _ _ Pull -y s | — [ 121
down
SIUL — — EIRQ[27] —
‘Yl DoclD023953 Rev 5 67/128
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Table 7. Pin muxing (continued)

Pad
Alternate Vgi?lk speed® Pin #
Input
nZ?rzte PCR Peripheral output rgllj)t(psuél p. Inzglter(r;tux config
function functions during | SRC | SRC | 100 | 144
reset = = pkg | pkg
SIUL | GPIO[131]| ALTO |GPIO[131] —
. PSMI[42];
eTimer 2 | ETC[3] | ALT1 | ETCI3] | papor| o .
381 | PCR[131] DSPI_0 cs7 ALT2 — — down | M S|~
CTU O |EXT_TGR| ALT3 — —
FlexPWM_1 — — FAULT[3] —
_ SIUL | GPIO[132]| ALTO |[GPIO[132] — Pull
RDY |PCR[132] F s | —| —
NPC RDY ALT2 — — down

1. Programmable via the SRC (Slew Rate Control) bit in the respective Pad Configuration Register; S = Slow, M = Medium,
F = Fast, SYM = Symmetric (for FlexRay).

2. The default function of this pin out of reset is ALT1 (TDO).

3. Analog.

3
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Table 8. Absolute maximum ratings(l) (continued)

Symbol Parameter Conditions Min Max Unit
Vss Hv ADrRo  |SR |ADC_0 ground and low reference voltage — —0.1 0.1 \
Vss_Hv_ADR1 ADC_1 ground and low reference voltage
Vpp v apv SR [3.3 V ADC supply voltage — 0.3 450:@ |y
Vss Hv_ADV SR |3.3 V ADC supply ground — -0.1 0.1 \Y,

TVop SR [Supply ramp rate — 3.0x 10 0.5V/ius |Vius
(3.0 V/sec)
VN SR |Voltage on any pin with respect to ground | Valid only for -0.3 6.04) \%
(Vss_Hv_10x)0r Vss HV_ADRx ADC pins
Relative to -0.3 Vpp + 0.34)
Vbp ©)
liINJPAD SR |Injected input current on any pin during — -10 10 mA
overload condition
lINJSUM SR |Absolute sum of all injected input currents — -50 50 mA
during overload condition
Tste SR |Storage temperature — -55 150 °C

1. Functional operating conditions are given in the DC electrical characteristics. Absolute maximum ratings are stress ratings
only, and functional operation at the maxima is not guaranteed. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability or cause permanent damage to the device.

2. Any voltage between operating condition and absolute max rating can be sustained for maximum cumulative time of 10
hours.

Voltage overshoots during a high-to-low or low-to-high transition must not exceed 10 seconds per instance.

4. Internal structures hold the input voltage less than the maximum voltage on all pads powered by VDDE supplies, if the
maximum injection current specification is met (2 mA for all pins) and VDDE is within the operating voltage specifications.

5. Vpp has to be considered equal to Vpp py_aprx in case of ADC pins, whilst it is Vpp py oy for any other pin.

3.3 Recommended operating conditions
Table 9. Recommended operating conditions (3.3 V)
Symbol Parameter Conditions |Min® | Max | Unit
Vbp_Hv REG SR | 3.3 V voltage regulator supply voltage — 3.0 3.63 \
Vss HV_REG SR |3.3V voltage regulator reference voltage — 0 0 \Y,
VbD_Hv_10x SR |3.3V input/output supply voltage — 3.0 3.63 \Y
Vss Hv_10x SR | Input/output ground voltage — 0 0 \Y
VbD_HV_FLA SR |3.3V flash supply voltage — 3.0 3.63 \Y
Vss Hv_FLA SR | Flash memory ground — 0 0 \Y
3.3 V crystal oscillator amplifier suppl
VDD_Hv_0SC SR voltagery P PRl — 30 | 363 | Vv
3.3 V crystal oscillator amplifier reference
Vss_Hv_osc SR voltagery P — 0 0 \
Voo _nv apro®. @ SR |33 V5.0V ADC_O high reference voltage 45t0550r |
VbD_HV_ADR1 3.3V /5.0 VADC_1 high reference voltage 3.0t0 3.63
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Table 10. Decoupling capacitors (continued)

Value
Symbol Parameter Conditions® Unit
Min | Typ | Max

Comuz | SR E’:tzrt’:iﬁ{yds:;:g't'gf ! Accuracy -50%/+35%. 100 nF
External decoupling / o o

Crec SR stability capacitor Accuracy -50%/+35%. 20 uF

Cio1 sRr | External decoupling /- \ o 509%/+35%. 100 nF
stability capacitor

External decoupling / Eno o

Cio2 SR stability capacitor Accuracy -50%/+35%. 470 pF

CrLA1 SR E):;r;ﬁlydsggsgltlgg : Accuracy -50%/+35%. 100 nF
External decoupling / Eno o

CrLa2 SR stability capacitor Accuracy -50%/+35%. 10 nF

Cosci | SR E’:g;ﬁ{ydsacsgg't'gf’ ! Accuracy -50%/+35%. 100 nF
External decoupling / Eno o

Cosc2 SR stability capacitor Accuracy -50%/+35%. 10 nF
External decoupling /

CrLL1 SR stability capacitor 22 100 | nF
External decoupling / | Accuracy -50%/+35%.

Capr1 SR stability capacitor Ceramic capacitor. 10 nk
External decoupling / | Accuracy -50%/+35%.

Capr2 SR stability capacitor Ceramic capacitor. ar nF
c SR External decoupling / | Accuracy -50%/+35%. ] E
ADR3 stability capacitor | Electrolytic or tantalum capacitor. H

External decoupling / | Accuracy -50%/+35%.

Capv1 SR stability capacitor Ceramic capacitor. 10 nF
External decoupling / | Accuracy -50%/+35%.

Capv2 SR stability capacitor Ceramic capacitor. ar nF
i Accuracy -50%/+35%.

Caova SR External decoupling / y o ) 1 uF

stability capacitor

Electrolytic or tantalum capacitor.

3

Capacitors shall be placed as close as possible to the respective pads.

DocID023953 Rev 5

Total ESR considering all decoupling capacitor close to the Vpp/Vss | v cory pairs shall be between 1 mQ and 100 mQ.
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3.5.1.1 References

Semiconductor Equipment and Materials International

3081 Zanker Road

San Jose, CA 95134 USA

(408) 943-6900

MIL-SPEC and EIA/JESD (JEDEC) specifications are available from Global Engineering

Documents at 800-854-7179 or 303-397-7956.

JEDEC specifications are available on the WEB in JEDEC site.

1. C.E. Triplett and B. Joiner, “An Experimental Characterization of a 272 PBGA Within an
Automotive Engine Controller Module,” Proceedings of SemiTherm, San Diego, 1998,
pp. 47-54.

2. G Kromann, S. Shidore, and S. Addison, “Thermal Modeling of a PBGA for Air-Cooled
Applications,” Electronic Packaging and Production, pp. 53-58, March 1998.

3. B. Joiner and V. Adams, “Measurement and Simulation of Junction to Board Thermal
Resistance and Its Application in Thermal Modeling,” Proceedings of SemiTherm, San
Diego, 1999, pp. 212-220.

3.6 Electromagnetic Interference (EMI) characteristics

The characteristics in Table 14 were measured using:

e Device configuration, test conditions, and EM testing per standard IEC61967-2

e  Supply voltage of 3.3V DC

e  Ambient temperature of 25 °C

The configuration information referenced in Table 14 is explained in Table 13.

Table 13. EMI configuration summary
Configuration name Description

Configuration A

— High emission = all pads have max slew rate, LVDS pads running at 40 MHz
— Oscillator frequency = 40 MHz

— System bus frequency = 120 MHz

— No PLL frequency modulation

— IEC level K (< 30 dBuV)

Configuration B

— Reference emission = pads use min, mid and max slew rates, LVDS pads disabled
— Oscillator frequency = 40 MHz

— System bus frequency = 120 MHz

— 2% PLL frequency modulation

— |IEC level K(< 30 dBuV)

3
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considering a worst case (since the time constant in reality would be faster) in which
Cp is reported in parallel to Cp4 (call Cp = Cpq + Cpy), the two capacitances Cp and
Cg are in series, and the time constant is

Equation 5

CP.CS
‘El = (RSW+ RAD)QC—————P+CS

Equation 5 can again be simplified considering only Cg as an additional worst
condition. In reality, the transient is faster, but the A/D converter circuitry has been
designed to be robust also in the very worst case: the sampling time Tg is always much
longer than the internal time constant:

Equation 6
71 <(Rgw *Rap)*Cs«Tg

The charge of Cpq and Cps is redistributed also on Cg, determining a new value of the
voltage V4 on the capacitance according to Equation 7:

Equation 7
Va1°(Cg+Cpy +Cpy) = Va+(Cpy +Cp))

A second charge transfer involves also Cg (that is typically bigger than the on-chip
capacitance) through the resistance R : again considering the worst case in which Cpy
and Cg were in parallel to Cp4 (since the time constant in reality would be faster), the
time constant is:

Equation 8
T)<RL*(Cg+Cpy+Cpp)

In this case, the time constant depends on the external circuit: in particular imposing
that the transient is completed well before the end of sampling time Tg, a constraints on
R| sizing is obtained:

Equation 9

1007, = 10+R| «(Cg+Cp, +Cpy)< Tg

Of course, R| shall be sized also according to the current limitation constraints, in
combination with Rg (source impedance) and R (filter resistance). Being Cg
definitively bigger than Cp4, Cp, and Cg, then the final voltage Vj, (at the end of the
charge transfer transient) will be much higher than V4. Equation 10 must be respected
(charge balance assuming now Cg already charged at Vp4):

3
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Figure 14. Destructive Reset Sequence, BIST disabled

é Reset Sequence Trigger
i
| | |
| | |
| | |
: \I RESET }I
T |

I
X PHASEO >< PHASE1,2 >< PHASE3 X DRUN

‘j‘ Device ‘j‘ Application ‘
Flash init

Config Execution

Establish IRC
and PWR

|
|
|
|
|
| |
| |
| |
| |
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1. Tor, min < TReset < TpR, max |
| |

Figure 15. External Reset Sequence Long, BIST enabled

Reset Sequence Trigger

— —

| RESET |
| |
I l

>< PHASE1,2 >< PHASE3 >< BIST >< PHASE1,2 >< PHASE3 X DRUN
|
: - /‘ Device j Self Test j - Device j Application
: Flash init Config Setup MBIST LBIST Flash init Config : Execution
| |
L Terws, min < Treset < TERLB, max J
I |
| |

Figure 16. Functional Reset Sequence Long

Reset Sequence Trigger

RESET

bl &

PHASE1,2 >< PHASE3 DRUN
o Device Application
Flash init Config Execution

TFRL, min < TReset < TFRL, max

e i

——g——-————-
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Figure 25. JTAG boundary scan timing

/
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3.20.4 Nexus timing

Table 37. Nexus debug port timing®

No. Symbol Parameter Conditions | Min | Max | Unit
1 tmeye D | MCKO Cycle Time — 156 | — ns
2 tvpe D | MCKO Duty Cycle — 40 60 %

3 tmpbov D | MCKO Low to MDO, MSEO, EVTO Data Valid® — -0.1 | 0.25 | tyeye
4 tevTiPw D | EVTI Pulse Width — 40 | — | treve
5 tevToPw D | EVTO Pulse Width — 1 tmeve
6 treve D | TCK Cycle Time(®) — 625 | — ns
7 trpc D | TCK Duty Cycle — 40 | 60 %
8 tntDis, tNTmss | D | TDI, TMS Data Setup Time — 8 — ns
9 tnTDIH, tNTMSH | D | TDI, TMS Data Hold Time — 5 — ns
10 tiov D | TCK Low to TDO Data Valid — 0 25 ns

1. JTAG specifications in this table apply when used for debug functionality. All Nexus timing relative to MCKO is measured
from 50% of MCKO and 50% of the respective signal.

2. For all Nexus modes except DDR mode, MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.
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Figure 31. DSPI classic SPI timing — master, CPHA =1
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Figure 32. DSPI classic SPI timing — slave, CPHA =0
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3

DocID023953 Rev 5 117/128




SPC56EL70L3, SPC56EL70L5,PC564L70L3, SPC564L70L5 Electrical characteristics

Figure 35. DSPI modified transfer format timing — master, CPHA =1
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Figure 36. DSPI modified transfer format timing — slave, CPHA =0
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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.

© 2015 STMicroelectronics — All rights reserved
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