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This application brief details the design considerations of the discrete power design for the AC8025 (from
AutoChips™) system-on-chip (SoC) power rails with a power-management IC (PMIC) design. The design

uses the TPS6593-Q1 PMIC, TPS62875-Q1 synchronous buck converters, and TPS745-Q1 low-dropout (LDO)
regulators. The original power source is the battery. Then the battery voltage is converted to regulate the 5V

or 3.8V bus. The LM25149-Q1 converts the battery voltage to regulate the bus voltage. All components in this
design are automotive-qualified.

The TPS6593-Q1 IC has five buck converters and four LDOs. This PMIC is non-volatile memory (NVM)
programmable, meaning the default register values are set in the Tl production line to the desired values for
this platform without further need for the customer to change settings. The full orderable part number for this
one-time-programmable (OTP) spin is TPS6593C4C8RWERQ1. See the Technical Reference Manual for the
specific part number for more details on the OTP settings.

This power design is an example of how required rails for AC8025 can be powered with TI PMIC, synchronous
buck converters, and LDOs. This power design is possible to customize and optimize based on the actual use
case regarding the SoC variant, current requirements, used peripherals, and so forth.

Design Parameters
Table 1 shows the power rails, load requirements, and power group.

Table 1. Power Rails, Load Requirements, and Power Group

Power Rail Voltage (V) Current (A) Power Group
LPDDR4, LPDDX4 1.1 5
D1V1_DDR 1.1 2 5
IVI_D1V8 1.8 3
IVI_A1V8 1.8 35 3
SFT_0V8 0.8 0.5 2
IVI_D3V3 3.3 4
IVI_A3V3 3.3 33 4
VDDQ_0V6 0.6 0.3 6
SFT_1Vv8 1.8 0.15 3
SFT_3V3 3.3 0.15 4
RTC_0V8 0.8 0.15 2
RTC_1V8 1.8 0.15 3
VCORE_0V8 0.8 1
IVI_AOV8 0.8 o 1
UFS_1Vv2 1.2 2 3
RTC_3V3 3.3 0.15 4
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Power Design

Figure 1 shows a block diagram with LM25149-Q1, TPS6593-Q1, TPS62875-Q1, TPS628502-Q1, and TPS784-
Q1 devices powering the AC8025 SoC power rails.

The main features of this power design include the following:

» Power sequencing for AC8025 rails are controlled with PMIC TPS6593-Q1

*  The GPIO output on the TPS6593-Q1 device can be used to control the TPS62875-Q1, TPS628502-Q1, and
TPS784-Q1 devices for power sequencing
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Figure 1. AC8025 Power Tree Block Diagram
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Figure 2 shows an example power-up timing of the power rails and power group corresponding signals.

Sequencing

{i} TEXAS
INSTRUMENTS
www.ti.com

5 5 5 5 5 5 5 5 5 5 5 5 B
£
S
2
> z
g ] ]
s ° °
@ & 9
g £ 2
E 2 8 %
3 S 2
\\\\\\\\\\\\\\\\\\\\\\\\\\\\ [= i \W\\\\\\\\\\\\\\\\\\ I I \\\\\\\\\\\\\\\\\\\JV
9 ©
S o
] N
T S
\\\\\\\\\\\\\\\\\\\\\\\\\\\\ o B B s B T o B e Rt (N
B
kS
—+—50ldo—————————o-—f-———+ {4
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ - Lﬂl\\\
Y
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ O ] I I R R AR R
2 o
2, L
24 AN
R E W 3
35 8 &
n N [=J SE. S SN S SN SN DR D NN S I
L Jo__g_ X
£
@ SE ]
8 e 3
E 55 N
ES S 4o ] _
SE 29 SOldO—x—
W [ N v
5
o~ 1)
g8 % 5 5
Sk O, L z <
[5}<3 g N TA <]
23 3 H
/901D —— === — oo 3-
i . AL q
»
/ 2 2
% &
E g Yo, fa
S S Q N A
£ 3 F4—
< & [ P o\ SN SN SN EU S J SN SN SENE, I S S
W " A
a o
“““““ g £
o o N
5
\\\\\\ e M &
g oy, /&_Q 2
E N
KN - ;\«@/ 2o O
b oy NN L
S kS
T ?
% A
»
\\\\\\\\\\\\ £
A
2
N P’
J. 25 O St SV AV IS NS S [N S SO S (NSO ~_
© © = 0 © < o s =
& 14 3 I £3 o X o 2 B ol 2z
S o a 1) 28 T o = & 8 3 3
o 2 B a o= o 2 <] H e $ S
> = Xy L o g -4 ]
< 3 o : ;
X 39 S & < g
2 mB 2 g 3
o o o
2 o <]
o
o
o

1.5ms
3
From AutoChips™

1.5ms

1.5ms ' 1.5ms ~ 1.5ms

Power Supply Design Using the AC8025 SoC

Slot6

Slots

Slot4

Slot3
Figure 2. Power Sequencing
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Pull GPIO3 high, exit sleep mode, the sequence is consistent with Power ON.

Reset delay 40ms

Slot:
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Figure 3 shows the LM25149-Q1 schematic with critical components. For layout guidance, see the
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Figure 3. LM25149-Q1 Schematic
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Figure 4 shows the TPS6593-Q1 and the LDO TLV793P-Q1 for MCU power supply schematic with critical
components. For layout guidance, see the corresponding device data sheet and EVM user guide. For LDO input
and output capacitor values, see the data sheet recommendation.
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Figure 4. TPS6593-Q1 and the LDO for MCU Schematic

Figure 5 shows the TPS62875-Q1 schematic with critical components. For layout guidance, see the

corresponding device data sheet and

s

EVM user guide.
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Figure 5. TPS62875-Q1 Schematic
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Trademarks

Figure 6 shows the TPS628502-Q1 schematic with critical components. For layout guidance, see the
corresponding device data sheet and EVM user guide.

18
5V
® 1 VN sw 2 Y'Y ° ° ° UFS 1V2
470nH ]
FB Optional
VI DIV8  R6 \i0 o 2
EN
5V 6
R20,, . 0 3 &
=—Cc105 €106 MODE/SYNC 108 ==c109 c110
10pF F 2 F £
o 47on o 4 CoMP/FSET Gnp -8 0.uF 1op lop
TPS6285020AQDRLRQL
R7 =
= 8.06k GND

N

N

[}
4
S

Figure 6. TPS628502-Q1 Schematic

Figure 7 shows the TPS784-Q1 schematic with critical components. For layout guidance, see the corresponding
device data sheet and EVM user guide.
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Figure 7. TPS784-Q1 Schematic

Summary

The design outlined in this application brief, using the LM25149-Q1, TPS6593-Q1, TPS62875-Q1, TPS628502-
Q1, and TPS784-Q1 provides the power requirements for AutoChips AC8025 SoC while maintaining good
efficiency. This design is compact due to the minimum number of external components. The 12C control allows
for diagnostic testing and other control of the TPS6593-Q1 device.

Trademarks

AutoChips™ is a trademark of Navinfo Co., Ltd.
All trademarks are the property of their respective owners.
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