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 SPC58EHx, SPC58NHx

SPC58 H Line - 32 bit Power Architecture automotive MCU
Triple z4 cores 200 MHz, 10 MBytes Flash, HSM, ASIL-D

Datasheet - production data

Features
• AEC-Q100 qualified
• High performance e200z4 triple core:

– 32-bit Power Architecture technology CPU
– Core frequency as high as 200 MHz
– Variable Length Encoding (VLE)
– Floating Point, End-to-End Error Correction

• 10496 KB (10240 KB code Flash + 256 KB
data Flash) on-chip Flash memory:
– Supports read during program and erase

operations, and multiple blocks allowing
EEPROM emulation

– Supports read while read between the two
code Flash partitions

– Hardware support for Flash context
switching (for FOTA with multi software
versions)

• 1088 KB on-chip general-purpose SRAM (in
addition to 192 KB core local data RAM):
– 64 KB in CPU_0, 64 KB in CPU_1 and

64 KB in CPU_2
• 224 KB HSM dedicated Flash memory (192 KB

code + 32 KB data)
• Multi-channel direct memory access controller

(eDMA):
– One eDMA with 64 channels
– One eDMA with 16 channels

• One interrupt controller (INTC)

• Comprehensive new generation ASIL-D safety
concept:
– ASIL-D of ISO 26262
– One CPU channel in lockstep
– Logic BIST
– FCCU for collection and reaction to failure

notifications
– Memory BIST
– Cyclic redundancy check (CRC) unit
– Memory Error Management Unit (MEMU)

for collection and reporting of error events
in memories

• Crossbar switch architecture for concurrent
access to peripherals, Flash, or RAM from
multiple bus masters with end-to-end ECC

• Body cross triggering unit (BCTU):
– Triggers ADC conversions from any eMIOS

channel
– Triggers ADC conversions from up to 2

dedicated PIT_RTIs
• Enhanced modular IO subsystem (eMIOS):

– up to 96 timed IO channels with 16-bit
counter resolution

• Enhanced analog-to-digital converter system
with:
– 4 independent fast 12-bit SAR analog

converters
– One supervisor 12-bit SAR analog

converter
– One standby 10-bit SAR analog converter
– 100 ADC channels

• Communication interfaces:
– 24 LINFlexD modules
– 10 deserial serial peripheral interface

(DSPI) modules
– 1 deserial serial peripheral interface

(DSPI_LP) module available in low power
mode

eTQFP144 (20 x 20 x 1.0 mm)

FPBGA302 (17 x 17 x 1.8 mm)

eLQFP176 (24 x 24 x 1.4 mm)

FPBGA386 (19 x 19 x 1.8 mm)
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5.3.1 Package mechanical drawings and data information
The following notes are related to Figure 51 and Table 68:
1. FPBGA stands for Fine Pitch Plastic Ball Grid Array:

Fine Pitch: e<1 mm pitch
Low Profile: the total profile height (Dim A) is measured from the seating plane to the 
top of the component
The maximum total package height is calculated by the following methodology 
(tolerance values): 

2. The typical ball diameter before mounting is 0.55mm.
3. Ref. JEDEC MO_219G_BGA Low Profile, Fine Pitch Ball Grid Array Family, 0.80MM 

Pitch (SQ. & RECT.)
4. The tolerance of position that controls the location of the pattern of balls with respect to 

datums A and B.
For each ball there is a cylindrical tolerance zone eee perpendicular to datum C and 
located on true position with respect to datums A and B as defined by e. The axis 
perpendicular to datum C of each ball must lie within this tolerance zone.

5. The tolerance of position that controls the location of the balls within the matrix with 
respect to each other.
For each ball there is a cylindrical tolerance zone fff perpendicular to datum C and 

Table 68. FPBGA302 package mechanical data

Symbol
Dimensions (in millimeter)

Min. Typ. Max.

A(1) — — 1.80

A1 0.35 — —

A2 — 0.50 —

A4 — — 0.80

D 16.85 17.00 17.15

D1 — 15.20 —

E 16.85 17.00 17.15

E1 — 15.20 —

e — 0.80 —

b(2) 0.50 0.55 0.60

Z — 0.90 —

aaa — — 0.15

bbb — — 0.10

ddd(3) — — 0.12

eee(4) — — 0.15

fff(5) — — 0.08

Amax A1 TYP( ) A2 TYP( ) A4 TYP( ) A1( )2 A2( )2 A4( )2+ ++ + +=
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5.4.1 Package mechanical drawings and data information
The following notes are related to Figure 52 and Table 69:
1. FPBGA stands for Fine Pitch Plastic Ball Grid Array:

Fine Pitch: e<1 mm pitch
Low Profile: the total profile height (Dim A) is measured from the seating plane to the 
top of the component
The maximum total package height is calculated by the following methodology 
(tolerance values): 

2. The typical ball diameter before mounting is 0.55mm.
3. Ref. JEDEC MO_219G_BGA Low Profile, Fine Pitch Ball Grid Array Family, 0.80MM 

Pitch (SQ. & RECT.).
4. The tolerance of position that controls the location of the pattern of balls with respect to 

datums A and B.
For each ball there is a cylindrical tolerance zone eee perpendicular to datum C and 
located on true position with respect to datums A and B as defined by e. The axis 
perpendicular to datum C of each ball must lie within this tolerance zone.

5. The tolerance of position that controls the location of the balls within the matrix with 
respect to each other.
For each ball there is a cylindrical tolerance zone fff perpendicular to datum C and 

Table 69. FPBGA386 package mechanical data

Symbol
Dimensions (in millimeter)

Min. Typ. Max.

A(1) — — 1.8

A1 0.35 — —

A2 — 0.50 —

A4 — — 0.80

D 18.85 19.00 19.15

D1 — 16.80 —

E 18.85 19.00 19.15

E1 — 16.80 —

e — 0.80 —

b(2) 0.50 0.55 0.60

Z — 1.10 —

aaa — — 0.15

bbb — — 0.10

ddd(3) — — 0.12

eee(4) — — 0.15

fff(5) — — 0.08

Amax A1 TYP( ) A2 TYP( ) A4 TYP( ) A1( )2 A2( )2 A4( )2+ ++ + +=
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located on true position as defined by e. The axis perpendicular to datum C of each ball 
must lie within this tolerance zone. Each tolerance zone fff in the array is contained 
entirely in the respective zone eee above. The axis of each ball must lie simultaneously 
in both tolerance zones.

6. The terminal A1 corner must be identified on the top surface by using a corner chamfer, 
ink or metalized markings, or other feature of package body or integral heats-lug.
A distinguishing feature is allowable on the bottom surface of the package to identify 
the terminal A1 corner. Exact shape of each corner is optional.
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5.5 Package thermal characteristics
The following tables describe the thermal characteristics of the device. The parameters in 
this chapter have been evaluated by considering the device consumption configuration 
reported in the Section 4.7: Device consumption.

5.5.1 eTQFP144
         

5.5.2 LQFP176
         

Table 70. Thermal characteristics for 144 exposed pad eTQFP package
Symbol C Parameter(1) Conditions Value Unit

RθJA CC D Junction-to-Ambient, Natural Convection(2) Four layer board (2s2p) 21.3 °C/W

RθJB CC D Junction-to-board(3) — 8.1 °C/W

RθJCtop CC D Junction-to-case top(4) — 5.4 °C/W

RθJCbottom CC D Junction-to-case bottom(5) — 1 °C/W

ΨJT CC D Junction-to-package top(6) Natural convection 1 °C/W

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board) 
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal 
resistance.

2. Per JEDEC JESD51-6 with the board (JESD51-7) horizontal.

3. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured 
on the top surface of the board near the package.

4. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 
Method 1012.1).

5. Thermal resistance between the die and the exposed pad ground on the bottom of the package based on simulation 
without any interface resistance.

6. Thermal characterization parameter indicating the temperature difference between package top and the junction 
temperature per JEDEC JESD51-2.

Table 71. Thermal characteristics for 176 exposed pad LQFP package
Symbol C Parameter(1) Conditions Value Unit

RθJA CC D Junction-to-Ambient, Natural Convection(2) Four layer board (2s2p) 20.6 °C/W

RθJB CC D Junction-to-board(3) — 8.6 °C/W

RθJCtop CC D Junction-to-case top(4) — 7.2 °C/W

RθJCbottom CC D Junction-to-case bottom(5) — 1 °C/W

ΨJT CC D Junction-to-package top(6) Natural convection 1 °C/W

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board) 
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal 
resistance.

2. Per JEDEC JESD51-6 with the board (JESD51-7) horizontal.

3. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured 
on the top surface of the board near the package.

4. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 
Method 1012.1).

5. Thermal resistance between the die and the exposed pad ground on the bottom of the package based on simulation 
without any interface resistance.
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5.5.3 FPBGA302
         

5.5.4 FPBGA386
         

6. Thermal characterization parameter indicating the temperature difference between package top and the junction 
temperature per JEDEC JESD51-2.

Table 72. Thermal characteristics for 302-pin FPBGA
Symbol C Parameter(1) Conditions Value(2) Unit

ThetaJ-A CC D Junction-to-Ambient, Natural Convection(3) 2s2p board 21.2 °C/W

ThetaJ-B CC D Junction-to-board(4) Ring cold plate
2s2p board 9.6 °C/W

ThetaJ-C CC D Junction-to-case top(5) Top cold plate
1s board 6.1 °C/W

ΨJ-B CC D Junction-to-board(6) Operating conditions 9.4 °C/W

ΨJ-C CC D Junction-to-case top Operating conditions 1 °C/W

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board) 
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal 
resistance.

2. These values are preliminary, therefore they are subject to change.

3. Per JEDEC JESD51-6 with the board (JESD51-9) horizontal.

4. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured 
on the top surface of the board near the package.

5. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 
Method 1012.1).

6. Thermal characterization parameter

Table 73. Thermal characteristics for 386-pin FPBGA
Symbol C Parameter(1) Conditions Value Unit

ThetaJ-A CC D Junction-to-Ambient, Natural Convection(2) 2s2p board 19.9 °C/W

ThetaJ-B CC D Junction-to-board(3) Ring cold plate
2s2p board 9.2 °C/W

ThetaJ-C CC D Junction-to-case top(4) Top cold plate
1s board 5.7 °C/W

ΨJ-B CC D Junction-to-board(5) Operating conditions 9 °C/W

ΨJ-C CC D Junction-to-case top Operating conditions 1 °C/W

1. Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site (board) 
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal 
resistance.

2. Per JEDEC JESD51-6 with the board (JESD51-9) horizontal.

3. Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured 
on the top surface of the board near the package.

4. Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883 
Method 1012.1).

5. Thermal characterization parameter
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When the heat loss from the package case to the air does not factor into the calculation, the 
junction temperature is predictable if the application board is similar to the thermal test 
condition, with the component soldered to a board with internal planes.

The thermal resistance is expressed as the sum of a junction-to-case thermal resistance 
plus a case-to-ambient thermal resistance:

Equation 3
RθJA = RθJC + RθCA

where:
RθJA = junction-to-ambient thermal resistance (°C/W)
RθJC = junction-to-case thermal resistance (°C/W)
RθCA = case to ambient thermal resistance (°C/W)

RθJC is device related and is not affected by other factors. The thermal environment can be 
controlled to change the case-to-ambient thermal resistance, RθCA. For example, change 
the air flow around the device, add a heat sink, change the mounting arrangement on the 
printed circuit board, or change the thermal dissipation on the printed circuit board 
surrounding the device. This description is most useful for packages with heat sinks where 
90% of the heat flow is through the case to heat sink to ambient. For most packages, a 
better model is required.

A more accurate two-resistor thermal model can be constructed from the junction-to-board 
thermal resistance and the junction-to-case thermal resistance. The junction-to-case 
thermal resistance describes when using a heat sink or where a substantial amount of heat 
is dissipated from the top of the package. The junction-to-board thermal resistance 
describes the thermal performance when most of the heat is conducted to the printed circuit 
board. This model can be used to generate simple estimations and for computational fluid 
dynamics (CFD) thermal models. More accurate compact Flotherm models can be 
generated upon request.

To determine the junction temperature of the device in the application on a prototype board, 
use the thermal characterization parameter (ΨJT) to determine the junction temperature by 
measuring the temperature at the top center of the package case using the following 
equation:

Equation 4
TJ = TT + (ΨJT x PD)

where:
TT = thermocouple temperature on top of the package (°C)
ΨJT = thermal characterization parameter (°C/W)
PD = power dissipation in the package (W)

The thermal characterization parameter is measured in compliance with the JESD51-2 
specification using a 40-gauge type T thermocouple epoxied to the top center of the 
package case. Position the thermocouple so that the thermocouple junction rests on the 
package. Place a small amount of epoxy on the thermocouple junction and approximately 1 
mm of wire extending from the junction. Place the thermocouple wire flat against the 
package case to avoid measurement errors caused by the cooling effects of the 
thermocouple wire.

When board temperature is perfectly defined below the device, it is possible to use the 
thermal characterization parameter (ΨJPB) to determine the junction temperature by 
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measuring the temperature at the bottom center of the package case (exposed pad) using 
the following equation:

Equation 5
TJ = TB + (ΨJPB x PD)

where:
TT = thermocouple temperature on bottom of the package (°C)
ΨJT = thermal characterization parameter (°C/W)
PD = power dissipation in the package (W)
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6 Ordering information

Figure 53. Ordering information scheme

MemoryCore Product Package
92N H C3

Example code:

Product identifier
RSPC58 E H

 Freq.&T.
X

Silicon
X

Packing  Custom  Security
version

 

revision

Y = Tray
X = Tape and Reel (pin 1 top right)

0 = 1st version
1 = 2nd version

C = HSM medium
E = HSM full
H = HSM medium, ASIL-D
I = HSM full, ASIL-D

0 = 16x ISO CAN FD, Flexray, 1x100 Mb 
Eth
T = 2x100 Mb Eth
G(a) = 1x1 Gb Eth, 1x100 Mb Eth
E = 1x100 Mb Eth, eMMC(b), HyperBus
P = 2x100 Mb Eth, eMMC(b), HyperBus
M(a) = 1x1 Gb Eth, 1x100 Mb Eth, 
eMMC(b), HyperBus

F = 160 MHz at 105 oC
H = 200 MHz at 105 oC
P = 160 MHz at 125 oC
R = 200 MHz at 125 oC

E5 = eTQFP144
E7 = eLQFP176
C3 = FPBGA302
C5 = FPBGA386

84 = 6 MB
90 = 8 MB
92 = 10 MB

H = SPC58xHx family

N = Triple computing e200z4 core 
(CPU_2 + CPU_1 + CPU_0)
E = Dual computing e200z4 core (CPU_2 
+ CPU_0)

SPC58 = Power Architecture in 40 nm

a. Gigabit option is not 
supported on eTQFP144, 
up to 2x100Mb is available.

b. eMMC at 4 bit max. is 
supported on eLQFP176. 
eMMC is not supported in 
eTQFP144.
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Note: Please contact your ST sales office to ask for the availability of a particular commercial 
product.
Features (for instance, flash, RAM or peripherals) not included in the commercial product 
cannot be used.
ST cannot be called to take any liability for features used outside the commercial product.

         

Table 74. Code Flash Options FOTA (KByte)

SPC58xH92
(10M)

SPC58xH90
(8M)

SPC58xH84
(6M)

Partition
Start address End address

RWR RWW

16 16 16 0 1 0x00FC0000 0x00FC3FFF

16 16 16 0 1 0x00FC4000 0x00FC7FFF

16 16 16 0 1 0x00FC8000 0x00FCBFFF

16 16 16 0 1 0x00FCC000 0x00FCFFFF

32 32 32 0 1 0x00FD0000 0x00FD7FFF

32 32 32 0 1 0x00FD8000 0x00FDFFFF

64 64 64 0 1 0x00FE0000 0x00FEFFFF

64 64 64 0 1 0x00FF0000 0x00FFFFFF

128 128 128 0 1 0x01000000 0x0101FFFF

128 128 128 0 1 0x01020000 0x0103FFFF

256 256 256 0 1 0x01040000 0x0107FFFF

256 256 256 0 1 0x01080000 0x010BFFFF

256 256 256 0 1 0x010C0000 0x010FFFFF

256 256 256 0 1 0x01100000 0x0113FFFF

256 256 256 0 1 0x01140000 0x0117FFFF

256 256 256 0 1 0x01180000 0x011BFFFF

256 256 256 0 4 0x011C0000 0x011FFFFF

256 256 256 0 4 0x01200000 0x0123FFFF

256 256 256 0 4 0x01240000 0x0127FFFF

256 256 256 0 4 0x01280000 0x012BFFFF

256 256 — 0 4 0x012C0000 0x012FFFFF

256 256 — 0 4 0x01300000 0x0133FFFF

256 — — 0 4 0x01340000 0x0137FFFF

256 — — 0 4 0x01380000 0x013BFFFF

256 256 256 1 5 0x013C0000 0x013FFFFF

256 256 256 1 5 0x01400000 0x0143FFFF

256 256 256 1 5 0x01440000 0x0147FFFF

256 256 256 1 5 0x01480000 0x014BFFFF
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256 256 — 1 5 0x014C0000 0x014FFFFF

256 256 — 1 5 0x01500000 0x0153FFFF

256 — — 1 5 0x01540000 0x0157FFFF

256 — — 1 5 0x01580000 0x015BFFFF

256 256 256 0 6 0x015C0000 0x015FFFFF

256 256 256 0 6 0x01600000 0x0163FFFF

256 256 256 0 6 0x01640000 0x0167FFFF

256 256 256 0 6 0x01680000 0x016BFFFF

256 256 — 0 6 0x016C0000 0x016FFFFF

256 256 — 0 6 0x01700000 0x0173FFFF

256 — — 0 6 0x01740000 0x0177FFFF

256 — — 0 6 0x01780000 0x017BFFFF

256 256 256 1 7 0x017C0000 0x017FFFFF

256 256 256 1 7 0x01800000 0x0183FFFF

256 256 256 1 7 0x01840000 0x0187FFFF

256 256 256 1 7 0x01880000 0x018BFFFF

256 256 — 1 7 0x018C0000 0x018FFFFF

256 256 — 1 7 0x01900000 0x0193FFFF

256 — — 1 7 0x01940000 0x0197FFFF

256 — — 1 7 0x01980000 0x019BFFFF

Table 74. Code Flash Options FOTA (KByte) (continued)

SPC58xH92
(10M)

SPC58xH90
(8M)

SPC58xH84
(6M)

Partition
Start address End address

RWR RWW

Table 75. Code Flash Options contiguous (KByte)

SPC58xH92
(10M)

SPC58xH90
(8M)

SPC58xH84
(6M)

Partition
Start address End address

RWR RWW

16 16 16 0 1 0x00FC0000 0x00FC3FFF

16 16 16 0 1 0x00FC4000 0x00FC7FFF

16 16 16 0 1 0x00FC8000 0x00FCBFFF

16 16 16 0 1 0x00FCC000 0x00FCFFFF

32 32 32 0 1 0x00FD0000 0x00FD7FFF

32 32 32 0 1 0x00FD8000 0x00FDFFFF

64 64 64 0 1 0x00FE0000 0x00FEFFFF
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64 64 64 0 1 0x00FF0000 0x00FFFFFF

128 128 128 0 1 0x01000000 0x0101FFFF

128 128 128 0 1 0x01020000 0x0103FFFF

256 256 256 0 1 0x01040000 0x0107FFFF

256 256 256 0 1 0x01080000 0x010BFFFF

256 256 256 0 1 0x010C0000 0x010FFFFF

256 256 256 0 1 0x01100000 0x0113FFFF

256 256 256 0 1 0x01140000 0x0117FFFF

256 256 256 0 1 0x01180000 0x011BFFFF

256 256 256 0 4 0x011C0000 0x011FFFFF

256 256 256 0 4 0x01200000 0x0123FFFF

256 256 256 0 4 0x01240000 0x0127FFFF

256 256 256 0 4 0x01280000 0x012BFFFF

256 256 256 0 4 0x012C0000 0x012FFFFF

256 256 256 0 4 0x01300000 0x0133FFFF

256 256 256 0 4 0x01340000 0x0137FFFF

256 256 256 0 4 0x01380000 0x013BFFFF

256 256 256 1 5 0x013C0000 0x013FFFFF

256 256 256 1 5 0x01400000 0x0143FFFF

256 256 256 1 5 0x01440000 0x0147FFFF

256 256 256 1 5 0x01480000 0x014BFFFF

256 256 256 1 5 0x014C0000 0x014FFFFF

256 256 256 1 5 0x01500000 0x0153FFFF

256 256 256 1 5 0x01540000 0x0157FFFF

256 256 256 1 5 0x01580000 0x015BFFFF

256 256 — 0 6 0x015C0000 0x015FFFFF

256 256 — 0 6 0x01600000 0x0163FFFF

256 256 — 0 6 0x01640000 0x0167FFFF

256 256 — 0 6 0x01680000 0x016BFFFF

256 256 — 0 6 0x016C0000 0x016FFFFF

256 256 — 0 6 0x01700000 0x0173FFFF

256 256 — 0 6 0x01740000 0x0177FFFF

256 256 — 0 6 0x01780000 0x017BFFFF

Table 75. Code Flash Options contiguous (KByte) (continued)

SPC58xH92
(10M)

SPC58xH90
(8M)

SPC58xH84
(6M)

Partition
Start address End address

RWR RWW
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256 — — 1 7 0x017C0000 0x017FFFFF

256 — — 1 7 0x01800000 0x0183FFFF

256 — — 1 7 0x01840000 0x0187FFFF

256 — — 1 7 0x01880000 0x018BFFFF

256 — — 1 7 0x018C0000 0x018FFFFF

256 — — 1 7 0x01900000 0x0193FFFF

256 — — 1 7 0x01940000 0x0197FFFF

256 — — 1 7 0x01980000 0x019BFFFF

Table 75. Code Flash Options contiguous (KByte) (continued)

SPC58xH92
(10M)

SPC58xH90
(8M)

SPC58xH84
(6M)

Partition
Start address End address

RWR RWW

Table 76. RAM Options triple core (KByte)
SPC58NH92

(10M)
SPC58NH90

(8M)
SPC58NH84

(6M) Type Start address End address Size
(Kb)

1280(1) 1024(1) 960(1)

256 256 256 PRAMC_0 0x40028000 0x40067FFF 256

256 256 256 PRAMC_1 0x40068000 0x400A7FFF 256

8 8 8 PRAMC_2 (STBY) 0x400A8000 0x400A9FFF 8

120 120 120 PRAMC_2 (STBY) 0x400AA000 0x400C7FFF 120

128 128 128 PRAMC_2 (STBY) 0x400C8000 0x400E7FFF 128

64 64 — PRAMC_3 0x400E8000 0x400F7FFF 64

256 — — PRAMC_3 0x400F8000 0x40137FFF 256

0.04 0.04 0.04 HSM emulated 
registers(2) 0x40137FC0 0x40137FE3 0.04

         

64 64 64 D-MEM CPU_0 0x50800000 0x5080FFFF 64

64 64 64 D-MEM CPU_1 0x51800000 0x5180FFFF 64

64 64 64 D-MEM CPU_2 0x52800000 0x5280FFFF 64
         

32 32 32 I-MEM CPU_0 0x50000000 0x50007FFF 32

32 32 32 I-MEM CPU_1 0x51000000 0x51007FFF 32

32 32 32 I-MEM CPU_2 0x52000000 0x52007FFF 32

1. Total RAM size is the sum of TCM and SRAM.

2. Overlayed at the end of PRAMC_3 (if HSM not used, all 256Kbyte of PRAMC_3 can be used in 10M configuration).
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Table 77. RAM Options dual core (KByte)
SPC58EH92

(10M)
SPC58EH90

(8M)
SPC58EH84

(6M) Type Start address End address Size
(Kb)

1216(1) 960(1) 896(1)

256 256 256 PRAMC_0 0x40028000 0x40067FFF 256

256 256 256 PRAMC_1 0x40068000 0x400A7FFF 256

8 8 8 PRAMC_2 (STBY) 0x400A8000 0x400A9FFF 8

120 120 120 PRAMC_2 (STBY) 0x400AA000 0x400C7FFF 120

128 128 128 PRAMC_2 (STBY) 0x400C8000 0x400E7FFF 128

64 64 — PRAMC_3 0x400E8000 0x400F7FFF 64

256 — — PRAMC_3 0x400F8000 0x40137FFF 256

0.04 0.04 0.04 HSM emulated 
registers(2) 0x40137FC0 0x40137FE3 0.04

         

64 64 64 D-MEM CPU_0 0x50800000 0x5080FFFF 64

— — — D-MEM CPU_1 0x51800000 0x5180FFFF 64

64 64 64 D-MEM CPU_2 0x52800000 0x5280FFFF 64
         

32 32 32 I-MEM CPU_0 0x50000000 0x50007FFF 32

— — — I-MEM CPU_1 0x51000000 0x51007FFF 32

32 32 32 I-MEM CPU_2 0x52000000 0x52007FFF 32

1. Total RAM size is the sum of TCM and SRAM.

2. Overlayed at the end of PRAMC_3 (if HSM not used, all 256Kbyte of PRAMC_3 can be used in 10M configuration).
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7 Revision history

         

Table 78. Document revision history
Date Revision Changes

14-Nov-2017 1 Initial version.

30-Nov-2017 2

Section 4.14.1: Power management integration: added sentence “It is 
recommended...device itself” for all devices
Table 32: Linear regulator specifications: updated values for symbol “ΔIDDMREG”
– Min: added -200
– Max: added 200
Table 39: SMPS Regulator specifications: symbol “IDDSMPS”: changed “C” value from 
“P” to “T” 
Figure 16: SMPS Regulator Mode: figure updated and footnote added
Table 37: Wait State configuration
– changed “200” to “180” MHz
– added “6 = 200 Mhz”
Table 54: TxEN output characteristics: added table footnote “Pad configured as VERY 
STRONG.”
Table 55: TxD output characteristics: changed note 3 to apply to the whole table
Table 57: CAN timing: added columns for “CC” and “D”

26-Mar-2019 3

Throughout document:
Replaced SPC58xEx by SPC58xHx
Formatting and editorial changes.

The following changes have been made:
Removed section “LFAST pad electrical characteristics”

Features:
– Removed bullet “Power supply options selectable via GPIO for BGA packages:”.
– Replaced “12 MCAN” by “16 MCAN”
– Replaced “eMMC rev 4.5.1 module” by “SD/SDIO/eMMC”.
– Added “with double Chip Select” to OctalSPI module.
– Removed USB ULPI.
– Replaced “10/100 Mbps/ Gbps” by “,one 10/100Mbps and the other one 

10/100Mbps or 1Gbps,
– Replaced “10/100 Mbps/ Gbps” by “,one 10/100Mbps and the other one 

10/100Mbps or 1Gbps,”
– Replaced “One I2C module” by “Four I2C module”.
– Added “Two PSI5 modules” to Communication interfaces bullet.
– Changed bullet “Flexible power supply options:” to “Low power supply options:”, and 

removed “Single internal SMPS regulator (FPBGA302 and FPBGA386)” and added 
“external low voltage supply (1.2V)” to this bullet.

– Removed bullet “One I2S module” from Communication interfaces bullet
– Replaced bullet “182 KB HSM...(144 KB code + 32 KB data)” by “224 KB 

HSM...(192 KB code + 32 KB data)”
– Removed bullet “One I2S module” from Communication interfaces bullet
– Added “1 deserial...low power mode” in Communication interfaces bullet
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26-Mar-2019
3

(cont’d)

Chapter 1: Introduction:
Section 1.3: Device feature summary:
Table 2: Features list:
– “HyperBus” removed
– Changed “Octal SPI” by “Octal SPI w/ HyperBus support”
– Other - SMPS deleted.
– Other - eMMC changed by SDMMC. 
– Removed all table notes.
– Changed MCAN, I2C, OctalSPI description.
– Removed SIPI/LFAST, USB, HyperBus and SMPS features.
– Updated row headed User Flash.
– Updated row headed Security Flash.
– Updated row headed DSPI.
– Removed I2S feature.

Section 1.4: Block Diagram:
Figure 1: Block Diagram:
Updated this figure.
Figure 2: Periphery allocation:
– Added I2C_2 and PLL_DIG_ETH, and removed CCCU and LFAST, on PBRIDGE_2
– Added I2C_1 and I2C_3, and removed SIPI_1 and LFAST_1, on PBRIDGE_1
– Added DSPI_LP, PCM_1, CAN_SUB_3_MESSAGE_RAM, 

CAN_SUB_3_M_CAN_1, 2, 3, 4 and removed SIPI_0, on PBRIDGE_0
– Added CMU_18_ETH_50M_125M

Section 2.3: Features:
– Flexible Power Supply options: sentence “Single internal SMPS regulator 

(FPBGA302 and FPBGA386)” removed.
– Changed “eMMC 4.51 interface” by “SD3.01/SDIO3.0/MMC4.51”
– Eleven DSPI modules, one working even in low power mode.
– Sixteen MCAN.
– Removed RevMII.
– Added Turbo MII ("TMII" , overclocked MII @200Mbps)
– Removed Half-duplex operation details.
– Removed Standard IEEE 802.3az-2010 and 64-bit data transfer interface.
– Removed (64-bit timestamps...).
– Removed bullets about VLAN tags.
– Changed “Flexible...” to “Fixed address filtering modes:”.
– Removed some details of MAC Rx features bullet.
– Removed Transaction layer Tx/Rx features bullets.
– Removed some details of DMA block features bullet.
– Removed some details of Audio and video features bullet.
– Removed some Generic queuing features bullet.
– Removed USB 2.0 interface.
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– Added SDMMC feature details.
– Added OctalSPI feature details.
– Reworked Low power supply options
– Updated bullet “182 KB HSM...32 KB data)” to “224 KB HSM...32 KB data)”
– Updated “RGMII PHY...on TX clock” in bullet One ethernet controller 10/100/1000 

Mbps

Chapter 3: Package pinouts and signal descriptions:
2.: Pin descriptions: removed LVDS pins.

Chapter 3: Electrical characteristics
Section 4.2: Absolute maximum ratings:
Table 4: Absolute maximum ratings: Added cross reference to footnote(2) to all 
VDD_HV* and VIN

Section 4.3: Operating conditions:
Table 5: Operating conditions:
– changed table footnote on symbol FSYS.
– added symbol VRAMP_LV and its descriptions.
Removed PRAM wait states configuration table.
Table 6: Device supply relation during power-up/power-down sequence: added supply 
VDD_LV to supply1 and supply2 and set their respective descriptions.

Section 4.6: Temperature profile:
Added the second paragraph.

Section 4.7: Device consumption:
Table 8: Device consumption:
– Updated footnote 4.
– Updated table footnote 5. “GW use case:...” on IDD_LV_GW and IDD_HV_GW 

parameters.
– Added table footnote 6. “IDD_HV_BCM and IDD_HV_GW consumption...vs the 

validation board used” on IDD_HV_GW, and IDD_HV_BCM parameters.
– Updated table footnote 7. “BCM use case...” on IDD_LV_BCM and IDD_HV_BCM 

parameters.
– Updated table footnote 10. “Flash in Low Power. Sysclk at 160 MHz, PLL0_PHI at 

160 MHz, XTAL at 40 MHz,...”

Section 4.8: I/O pad specification
Added note “The SPC58EHx, SPC58NHx microcontroller has many GPIOs...to strictly 
avoid the above situation depicted of electrical contention.
Table 9: I/O pad specification descriptions:
– Changed “the CMOS threshold” by “(VDD_HV_IO_MAIN / 2) +/-20%” at Standby 

pads type.
– Added “SDMMC” and “OctalSPI“ interfaces to Very strong configuration description.
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– Added sentence “Used for fast interface including Ethernet, SDMMC, OctalSPI and 
FlexRay interfaces” to Ultra strong configuration description 

– Removed “Differential configuration” row.
– Updated Standby pads description.
Table 14: STRONG/FAST I/O output characteristics:
Updated values for tTR_S for condition CL = 25 pF and CL = 50 pF

Section 3.10: PLLs:
Table 20: PLL0 electrical characteristics:
– |ΔPLL0PHI0SPJ|: changed “T” by “D” and added pk-pk to Conditions value
– |ΔPLL0PHI1SPJ|: added pk-pk to Conditions value
– The maximum value of fPLL0PHI0 is changed from “400” to “FSYS” with a footnote

Section 4.11: Oscillators:
Table 22: External 40 MHz oscillator electrical specifications:
– Updated table footnote 1.: “DCF clients XOSC_LF_EN and XOSC_EN_40MHZ” 

changed by “XOSC_FREQ_SEL”
– Updated table footnote 3.: This value is determined by the crystal manufacturer and 

board design, and it can potentially be higher than the maximum provided.

Section 3.12: ADC system:
Figure 8: Input equivalent circuit (Fast SARn and SARB channels):
Added parameter “CEXT: external capacitance” and component to scheme.
Table 26: ADC pin specification: 
– Added electrical specification for R20KΩ symbol.
– Changed Max value = 1 by 2 for Cp2 SARB channels
– Added row for symbol “CEXT / SR”.
Table 27: SARn ADC electrical specification: 
– Column “C” splitted and added “D” for IADV_S
– Added row for symbol “TUEINJ2 / CC”.
Table 28: ADC-Comparator electrical specification:
– Column “C” splitted and added “D” for IADV_S
– Set min = 5/fADCK µs with footnote “In case the ADC is used as Fast Comparator the 

sampling time is tADCSAMPLE = 2/fADCK”
– Set min = 6/fADCK for ADC comparator mode, at symbol tADCSAMPLE.
– Added row for symbol “TUEINJ2 / CC”.
– Added “ADC comparator mode” condition to the following two parameters: IADCREFH 

Min: - and Max: 19.5 µA and IADCREFL Min: - and Max: 20.5 µA
– Added row for symbol “TUEINJ2 / CC”.

Section 4.14: Power management: 
– Removed SMPS Regulator Mode figure.
– Removed SMPS Regulator specifications table.
Table 30: Power management regulators:
Updated footnote 2.
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Table 31: External components integration:
– Added option “External regulator”
– Removed option “Internal SMPS regulator” and relative table footnote.
– Added same table footnote to both options “Auxiliary regulator“ and “Clamp 

regulator”.
Table 32: Linear regulator specifications:
Removed subsection “SMPS regulator mode” and relative table footnotes.
Table 36: Voltage monitor electrical characteristics:
Changed symbol “TVMFILTER” Max. value to 30 µs.

Section 4.15: Flash memory:
Table 37: Wait State configuration:
– For APC=001 changed the minimum frequency from 40 to 55 MHz and changed the 

frequency range for RWSC = “4”
– For APC=000 and APC=100 changed the frequency range for RWSC = “0”, “1”, “2”, 

“3” and “4”
Table 38: Flash memory program and erase specifications: updated this table.

Section 4.16: AC Specifications:
Section 4.16.1.2: Nexus interface timing:
Table 41: Nexus debug port timing: Updated Min Value for # = “9” with Characteristic = 
“Absolute minimum ... posedge of TCK)” and “Absolute minimum ... negedge of TCK)”
Section 4.16.2: DSPI timing with CMOS pads:
Table 43: DSPI channel frequency support:
Added DSPI_8 and DSPI_9.
Section 4.16.3: Ethernet port timing: Updated this section.
Table 53: RMII transmit signal timing:
Changed Symbol R6 Max. value to 15.
Section 4.16.8: PSI5 timing: added this section.
Section 4.16.9: OctoSPI timing: added this section.
– Table 62: OctoSPI characteristics in SDR mode: Updated column headed 

Conditions for Symbol = “F(QCK)”, “ts(IN)”, “th(IN)”, “tv(OUT)” and “th(OUT)”
– Updated Table 63: OctoSPI characteristics in DTR mode (with DQS)/Octal and 

Hyperbus
Section 4.16.10: SDMMC timing: added this section.

Chapter 4: Package information:
Figure 44: eTQFP144 package outline: updated this figure.
Figure 45: eTQFP144 section A-A and Figure 46: eTQFP144 section B-B: added this 
figures.
Table 64: Package case numbers: removed Package references column.
Table 65: eTQFP144 package mechanical data: updated this table.
Section 4.1: eTQFP144 package information: added notes relative to above figures 
and table.
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Figure 47: eTQFP144 leadframe pad design: added this figure.
Table 66: eTQFP144 Symbol definitions: added this table.
Figure 48: eLQFP176 package outline: updated this figure.
Figure 49: eLQFP176 section A-A and Figure 50: eLQFP176 section B-B: added this 
figures.
Table 67: eLQFP176 package mechanical data: updated this table.
Section 4.2: eLQFP176 package information: added notes relative to above figures 
and table.
Figure 51: eLQFP176 leadframe pad design: added this figure.
Table 68: eLQFP176 Symbol definitions: added this table.
Section 4.3: FPBGA302 package information: added notes relative to Figure 52: 
FPBGA302 package outline and Table 69: FPBGA302 package mechanical data.
Figure 52: FPBGA302 package outline: updated this figure.
Table 69: FPBGA302 package mechanical data: updated this table.
Section 4.4: FPBGA386 package information: added notes relative to Figure 53: 
FPBGA386 package outline and Table 70: FPBGA386 package mechanical data.
Figure 53: FPBGA386 package outline: updated this figure.
Table 70: FPBGA386 package mechanical data: updated this table.

Section 5.5: Package thermal characteristics:
Table 70: Thermal characteristics for 144 exposed pad eTQFP package:
– changed RθJA and RθJB values.
– removed Symbol RθJMA.
Table 71: Thermal characteristics for 176 exposed pad LQFP package:
– changed RθJA, RθJB and RθJCto values.
– removed Symbol RθJMA.
Table 72: Thermal characteristics for 302-pin FPBGA: changed ThetaJ-A, ThetaJ-B, 
ThetaJ-C and ΨJ-B values.
Table 73: Thermal characteristics for 386-pin FPBGA: updated ThetaJ-A, ThetaJ-B, 
ThetaJ-C, ΨJ-B and ΨJ-C values.

Chapter 6: Ordering information:
Figure 53: Ordering information scheme: 
– Updated Security codification.
– Updated to “16x ISO CAN FD” and removed “USB ulpi” from Custom version 

codification.
– Updated value X for Packing R.
Removed Code Flash Options and RAM Options tables for the following table:
Table 74: Code Flash Options FOTA (KByte): added this table.
Table 75: Code Flash Options contiguous (KByte): added this table.
Table 77: RAM Options triple core (KByte): added this table.
Table 78: RAM Options dual core (KByte): added this table.
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Throughout document:
Formatting and editorial changes.

The following changes have been made:
Updated the sub-title for Cover page

Updated Chapter 1: Introduction:
removed “Document overview” section title.

Updated section 1.2 Description to Chapter 2: Description

Chapter 4: Electrical characteristics:
Section 4.3: Operating conditions:
– Section Table 5.: Operating conditions: VDD_HV_ADR_S: removed line for C condition.

Updated Section 4.6: Temperature profile

Section 4.7: Device consumption:
Table 8: Device consumption: added Footnote in row-headed IDDSTBY8, IDDSTBY128 
and IDDSTBY256.

Section 4.8: I/O pad specification:
Table 16: ULTRA STRONG/ULTRA FAST I/O output characteristics: updated Min and 
Max values for row-headed tTR_U and IDCMAX_U

Section 4.9: Reset pad (PORST) electrical characteristics:
Figure 5: Startup Reset requirements: deleted VDDMIN 

Updated content for Section 4.10: PLLs:
Section 4.10.1: PLL0:
Table 20: PLL0 electrical characteristics:
– Changed condition from T to D for |ΔPLL0PHI1SPJ|, ΔPLL0LTJ and IPLL0.
– Updated Max value for fPLL0PHI0 symbol and removed the footnote.
Section 4.10.2: PLL1:
Table 21: PLL1 electrical characteristics: changed condition from T to D for IPLL1
Added Section 4.10.3: PLL_ETH

Section 4.11: Oscillators:
Section 4.11.1: Crystal oscillator 40 MHz:
Table 22: External 40 MHz oscillator electrical specifications: updated conditions in 
row-headed VIHEXT and VILEXT 
Section 4.11.3: RC oscillator 16 MHz:
Table 24: Internal RC oscillator electrical specifications:
– Updated 1.
– Updated Max value for IFIRC.
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Section 4.14: Power management:
Section 4.14.1: Power management integration
Added Figure 9: External regulator mode
Table 31: External components integration
– Updated Conditions for CBV.
– Updated table, notes content and numbering
Section 4.14.3: Voltage monitors
– Table 36: Voltage monitor electrical characteristics: added footnote “Even if

LVD/HVD...”

Section 4.15: Flash memory:
Table 38: Flash memory program and erase specifications: updated this table.
Table 39: Flash memory Life Specification: updated this table.

Section 4.16: AC Specifications:
Section 4.16.1.1: JTAG interface timing
Updated footnote 2. for Table 40: JTAG pin AC electrical characteristics
Section 4.16.1.2: Nexus interface timing
Table 41: Nexus debug port timing:
– Updated Max value on line 15.
– Updated footnote 1.
Section 4.16.3.7: RMII transmit signal timing (TXD[1:0], TX_EN): added Note “RMII
transmit... as 1ns”.
Updated Section 4.16.9.1: OctoSPI mode
Updated Table 62: OctoSPI characteristics in SDR mode:
– Updated row-headed F(QCK) symbol to F(CLK)
– Updated conditions for row-headed tw(CKH)

– Updated Min value for row-headed th(IN)

– Updated Typ and Max value for row-headed tv(OUT)

– Updated Min value for row-headed th(OUT)

Removed Table 72: OctoSPI characteristics in DTR mode (with DQS)/Octal and
Hyperbus
Removed Figure 52: OctoSPI timing diagram - DDR mode
Removed Figure 53: OctoSPI Hyperbus clock
Updated bullet 4 and 5 in Section 4.16.9.2: Hyperbus mode

Chapter 5: Package information:
Added introduction sentence in each Package section.
Added sub-section “Package mechanical drawings and data information” and 
introduction sentence to the notes list.
Table 64: eTQFP144 package mechanical data: updated table, notes content and 
numbering.
Moved notes to new section Section 5.1.1: Package mechanical drawings and data 
information.
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Table 66: eLQFP176 package mechanical data: updated table, notes and numbering.
Moved notes to new section Section 5.2.1: Package mechanical drawings and data 
information.
Table 68: FPBGA302 package mechanical data: updated table, notes and numbering.
Moved notes to new section Section 5.3.1: Package mechanical drawings and data 
information.
Table 69: FPBGA386 package mechanical data: updated table, notes and numbering.
Moved notes to new section Section 5.4.1: Package mechanical drawings and data 
information

Section 5.5: Package thermal characteristics:
Section 5.5.3: FPBGA302: updated package name.
Section 5.5.4: FPBGA386: updated package name.

Chapter 6: Ordering information:
Figure 53: Ordering information scheme
– Removed Packing option R.
– Set X as example.
– Packing option X: Replaced “90°” by “(pin 1 top right)”.
– Added footnotes a. and b. for custom version
– Removed Freq.&T. option E = 120 MHz at 105 and N = 120 MHz at 125
Updated Figure 76: RAM Options triple core (KByte)
Updated Figure 77: RAM Options dual core (KByte)

07-Jun-2021 5 Changed document classification from ST Restricted to Public.
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