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120 pA / MHz**

STM32L4 ~¥/

|
wakeup R _rlexPowerControl
me 112 pA / MHz**

Efficient running

35 PA / MHz 8 low-power modes, several sub-
modes
48 pA [ MHz _ o
High flexibility

STOP O (full retention)
STOP 1 (full retention) 6.6 HA /6.9 HA*

STOP 2 (full retention) 1.1 pA /1.4 pA*

High performance
=>» CoreMark score = 273
Outstanding power efficiency
SHUTDOWN Y Tp@vob-18v@2sec |2 ULPBbench score = 150

VBAT 4 nA / 300 nA* * 1 with RTC l
** - from SRAM1 |

] STANDBY + 32 KB RAM 350 nA /650 nA*

] STANDBY 115 nA /415 nA*



80
(120)
MHz
max

Range 1

: ! (o 120 MHz: 1.14 ~ 1.32V) '

VDD12

Internal voltage regulators

(to 80 MHz: 1.08 ~ 1. 32V)
(to 26 MHz: 1.05 ~ 1. 32V)

48
MHz 16 MHz
range

(1.71 ~ 3.6V)

Voltage SYS

48 MHz

PLL

80 (120)
MHz

VCO max = I

344 MHz

26
Range 2 MHz
max

I power MHz
run max
- - -

24
MHz 16 MHz

MHz Allowed

26 MHz

Allowed
with
divider

26 MHz
VCO max = I
128 MHz

Not allowed |

VBAT

(1.55 ~ 3.6V)

_

Low-Power
Regulator

VDD
monitoring

J

Core Logic

SRAM?2

" Retention

LPRun/LPSleep/Stopl/Stop2

RTC

" Backup

Domain



Low-power modes summary

Consumption

Lys

Regulator | CPU | Flash SRAM Clocks Peripherals @ 1.8V Wakeup time
MR (Range 1) Al 127 HA/MHz |
I Run Yes ON®) ON Any N/A
MR (Range 2) All except OTG, RNG 111 pA/MHz |
Any
@
LPRun LPR Yes ON®) ON except PLL All except OTG, RNG 136 A/MHz -H
L;;;._—s—;—s—s—;—;—m L . B B
I MR (Range 1) Al 37 HA/MHz
Sleep No ON®) ON®) Any Anv [T or event 6 cycles |
I MR (Range 2) Y 35 PA/MHz i
I Any All except OTG, RNG I
@ 2
| LPSleep LPR No ON®) ON@) except PLL Any IT or event 40 pA/MHz 6 cycles |
! 0.7 A RAM ’
Stop 0 MR (Range 1) Reset pin, all I/0s 110pA 5' AHFI h |
| BOR,PVD,PVM,RTC,LCD,IWDG, HA Flash memory
No OFF ON LSE/LSI
I COMPx,DACX,0PAMPX,USARTX, 6.6 A W/o RTC 4 uA RAM I
: Stop 1 LPR LPUART,I2Cx,LPTIMX,0TG_FS,SWPMI 6.9 A WRTC 6 LA Flash memory :
Reset pin, all I/Os
I stop2 LPR No OFF ON LSE/LSI BOR,PVD,PVM,RTC,LCD,IWDG, 1411 “’2 VW\,;;?CTC ? “ﬁ E@gﬂh emor I
| COMPx,LPUART,12C3,LPTIM1 “H H y I
| LPR SRAM2 ON + 235 nA |
Reset pin, 5 WKUPX pins
| 415 nA W/RTC I
| Reset pin, 5 WKUPX pins 30 nAw/o RTC
Shutdown OFF DOWN OFF DOWN LSE RTC 330 nA WRTC 250 ps I
Gnn  sewm s e

1. Can be put in power-down and clock can be gated off
2. SRAM1 and SRAM2 can be gated off independently



Flexible power schemes &¥7

————————— ¥ l
OPAMP 11 '
USB transceivers ]

ADC R

DAC CPU

VREF buffer SRAM1

SRAM2
FLASH
Digital
peripherals

Reset block
Temp. sensor Voltage Regulator

PLLs, HSI16, MSI

Standby circuitry
(wakeup, IWDG)



STM32 Suffix P (External SMPS) &7/

Flash size (bytes)

A
o f s I
I | | | | | I
| |
I I
STM32L4A6RGT6P STM32L4A6QGI6P B STM32L4A6ZGT6P @ STM32L4A6AGI6P

I
F——— ] ] ] ] ] ] I
I

I
| !
I
: I

I
I
L___----_________________________________Pln

LQFP-64 WLCSP-64 WLCSP-72 WLCSP- 100 LQFP-100 UFBGA-132 LQFP-144 UFBGA-169 count

As of September, 2018



Nucleo boards for STM32 Suffix P Lys

Nucleo-144
(NUCLEO-L496ZG-P)
(NUCLEO-L4R5ZI-P)

Nucleo-64
(NUCLEO-L433RC-P)
(NUCLEO-L452RE-P)

As of September, 2018



STM32L4 ext. SMPS &/

* Nucleo-L496ZG-P, Vdd=3.3V, Vdd12=1.1V =710l X & &
- =HE SMPS : ADP5301ACBZ-2-R7

uw Coremark Power Consumption
45

35
25

20

15

10

0 Vol
1B 15 2.0 21 22 24 25 27 1B 30 31 33 3.4 X



Internal VVcore switching Lys

* \/core

© Vddi12 & H ™
MU= Xtz A2[F =t

 Low power regulator € AFS &= Vdd12 /= EH It 2| 2 SMPS & =X| (£E= 2|F SMPS £3 off)

. Vdd12 off (open switch) e ——
.x I Main Regulator (LDO)
=* YRarlge1/2

=\ ~Run/Sleep/Stop0

Voltage Frequency

Range

Main Regulator —Bin—g-e—l-?—o-ons—t-(-s—-r-l\ﬁ-znl;ﬂ-—l -—1-2—8-\1/—-—-—-1:-1-2—0-MH—Z—-—
(MR) Core Logic Range 1 r 1.2V ~ 80 MHz
— __ __ __ __ __ __ __ __ __ __ F_ __ __ __ __ __ __ __ __ __ __
Low "ower .- Range 2 1.0V ~ 26 MHz -I

Regulator
(LPR)

L__________ L _—_—_—_J

LPRun/LPSleep/Stop1/Stop2 (I BN BN BN BN OB W OB OB OB

N -
VDD | Vdd12 ext. SMPS
Voltage Frequency
I Range

h Range 1 | 1.25Vo0|at ~120MHz |
‘ h e 1.14V 0|4 ~120MHz |
ange 2 Hig
\otiga g I 108volat -goMHz |
f’f’f’f’f’kff’f’f’f’f
>50 mV Range 2 Low 1.05V of &t ~ 26 MHz

I A AT T T aEr aar Sy Gy S ——————————J



STM32L4 SMPS/Range transition =

| SMPS connected, only Run, Sleep and Stop 0 modes allowed
@ sMPS disconnected, all power mode transitions available

SYSCLK —— Allowed transitions
(MHz)
High [ SMPS Voltage Range 2 High
performance | . <
LA !
range | E g
Reset state SMPS Voltage
I_ —— | Range 1
26 MHz | - *“
L——- lI Y
g SMPS Voltage
Low-power < Range 1
range tu
SMPS Voltage Range 2 Low (High) J

VDD12

ov T oy | 1108V 12V 1125V 1.32V

L -1

MR Range 2 = SMPS min 1 - I MR Range 1 SMPS max

m e - - - e - - -

life.augmented



Connection with ext. SMPS Lys

VDD
i _ STM32L4
7 Switch \ / - > Suffix ‘P’
| I SSO2)
7 \ VDD12 (x2)

-
\\—/

|
|
I
: I svps_sw
l
I
l

| I
R I(SW|tch contro

(option)] SMPS_PG
B > Any GPIOs
kPower good)

(option)] SMPS_VS

(voltage selecti
(option)| SMPS_EN



Vdd12 Power supply rules kys

- Vdd12 ¢l2d Mt 1.32 Vv =1} ZX|
- LO|= AME (2| &, ATo|F) o £ 1.32 V =1} ZX|

* SYSCLK <=26 MHz & A 0|2t Vvdd12 HAZ EE= o Z sl A Mzt 7t
* Run, Sleep, Stop0 2= L miof| 2t SMPS o1& 7=

- Run, Sleep, Stop0 == 2|of|= SMPS 91& sl A

- POR 2JAl == 2 dk 2|Al Zotol SMPS o1 Z 5| x|

E' A —
- Vdd12 7 1.25 V EC} 22 47, 2[4l 2l < 1us o|Lijolf SMPS ¢1Z sl |
- Vdd12 7t1.25V ECt 2 &4 g SMPS ¢1Z s A %*—é!-?-



= =

11.8K[1%]

Closed-If ADI3301(U135) is
wsed or STIPS02(1U9)
FOUT is used

Open: If STIPS02(T3)
FOUT2 is used

| f SMPS V1 PG10 I CNI13 VDD
SB16,—. SMPS EN J PG11 4 3 VOUTVDD
SB18.—. . SMPS PG , PGI2 [ 3 7
F - s
S5B17.— SMPS SW PG13 I Header 4202[N/A]
SMPS_SW =
G S
o]
R34 | R2 22|
A W — —
SMPS M = \ X, -~
- T
Uls L1 ~ - “ 1 s83
ADP5S301ACBZ-2-R7 2 2uH[VLS252010HB3-2R2M-1] Pull d - Ui N\ Open: Defult
p— S—— utl-dow STG3684AUTR \ Closed: If using
9 : ol % External SMPS
AL __PVEN = PGND —= ' | (CIZEE A2X] O \ o
A3 o C2 ) CNI3 and UT is
=t BN o _DUTD ’ SB4 - \ not needed
B3 . & -T]IH C3 Open: Default 1
B b SYNC/MO / Cy 7. T — | 11
2] AcND losed. If using 151 1., 1 SB3 ]
Extarnal SMPS on VDD 1V2
efemlt volatge will be Vout = 1.2V CNI3 and U7 is A 151
UT Some board to be equiped with =3 21 needed SB2
DP5301_Optl and R53=25.5K for 10uF / VDP12
ot = 1.1V g?_"
I 151 6 \ Hosed: Default
5B113 .—. SBT —. . Je
. — u If extermal switch (U7)
R53 =3 SB7 ~\ 4 P is needed
b




onants mounted based on different board reference I

Ul
Open STIPSOIETR
T T 22 {VIN PG

voblmcu . <
L2 T
1 H[VLS 25 010HBX-2RIM-1]

e SB127—.Open

| EL,
c3
. €1 | pp wour |-E3 I
Al 11 gwp 22 I
o - ( SB19
AU ot LY I:Jpen
25 M re axriushy = 10aF I
IuF | 100eF ;
ADPSI0LACBZ-1RT l

\

| VDD _MCU ’

EN W

R W =
{ SBLL ﬁ PVIN DGND

EN FB — o5
a3 VOUTOK
SYNCMODE VD

{ SB115 AGND
'\ Closed

\ SMDS W1 DGLO CHL3 VDD
SB16,—. SMPS EN DGl ; 1 JOUTVDD
M ; VOUTCORE
f SB18—, SMPS PG PG [ 3
L \ sB1 e
SB17.—. SMPS SW  DGL3 Headar TOIA]
581
Closed Dt =

[ smps PVIN =) ey

M 3K
Y "~ L1
— ADPS301ACENI RT 2. JH[VL 525200 0HEX-2R.2M- 1] A o7
W ﬁ]l. - e T STGIGR4AUTE
PVIN PGND 2 £
= v FB 77 T—T B4 =
,\‘("DLTOL = I Open: D { 9 i !
stcDE VD Cloced i I a1 3
AGND Liomaa” ; 7 \ 5B4 153 SB3
Exzernai P N U - T ol l VDD _1V2
——CX ——C33 I-' SE114 Dt volaige w CN13 a5l 2 - — T
10aF 100F | RLT — Cal nooded sE2

1 | ADP3301_Opt] and IF -
= = 1 Four = I.IT | 4 b H, " g
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SMPS power supply.SchDoc
PG{0..15]

Us
LD1117S50TR VIN 5V
1-T~J|T3L> Vin  Vout [ 1
. + Tab
P *C17
o
10uF(25V) B ==
= 1 . - = ~
= = IP6 ~
I IS A S S A S S h 7 /, LDO \ x|_1§'ixo-l
e | 5 s ‘ 5V (B ISR 5 o
-0 (¥ 3 A
4 3 - " VI PG —ﬁ( -
sVb—a 2 1 I +3V3 ) 1p5 } vop |
: R28 L ex vo 4. SB6 —Closed ] [ I
11 Header 4X2 1k==C27 T | A O 1 I ' \
U4 00nF 1uF_X5R_J60 2 & wnc |9 C19 ~ ~3V3 PER |
1 [ S — _ ~ 7 1uF_KSR_0603 — —
7 7 LD6 ==C2 /7 SB5 . Closed
IN ouT Gr 100 = C20
) cen . ~ 7’ —l—
. LDS 8 | maorh SET |—= o] N ! . - 100nF
RI7 =
5] —
3 on ap KT =
STS00CDR

Power Switch to supply +5V
from STLINK USB
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