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STM32 £t XIRERS LAl

89~ GR0 B

STM32MP1
4158 CoreMark
650/800 MHz Cortex -A7
209 MHz Cortex -M4

STM32F2 STM32F4 STM32H7 STM32F7
398 CoreMark 608 CoreMark 3224 CoreMark 1082 CoreMark
120 MHz 180 MHz 240 MHz Cortex -M4 216 MHz
480 MHz Cortex -M7
STM32F0 STM32G0 STM32F1 STM32F3 STM32G4
106 CoreMark 142 CoreMark 177 CoreMark 245 CoreMark 550 CoreMark
48 MHz 64 MHz 72 MHz 72 MHz 170 MHz
= s STM32L0 STM32L1 STM32L5 STM32L4 STM32L4+
jL-E{EEIjJ *‘E 75 CoreMark 93 CoreMark 442 CoreMark 273 CoreMark 409 CoreMark
MCUS 32 MHz 32 MHz 110 MHz 80 MHz 120 MHz
STM32WL STM32WB
161 CoreMark 216 CoreMark
48 MHz 64 MHz
Arm® Cortex® core -MO -MO+ -M3 -M33 -M4 -M7 dual -A7& -M4
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STM32G474
« CMA@170MHz

» BEIEENNERS

- ESFERETERTERV2 (12ch 184ps)
STM32F334
+ CM4@72MHz

EtaEERTEsV1 (10ch 217ps)

STM32H745/725

+ CM7@550MHz

- FFIZENNERS

- SFEEERTEEV2 (12¢ch 2.2ns)
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STM32G4/H7E=EE R

SRR

b = HE

A
2MB " P 4
-1 : 'V'
STM32H74x
2.2ns
512KB e
1 JL-V-
STM32G474 | mtaEPWM
= 184ps
STM32F334
217ps
32KB
/ | .
32-pin 128-pin Pin Count
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AC input

Input
_QU' > Filter
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h 4

Vil

Secondary side

DRV

MCU (1) |
5TM32G474 |€

.| DC/DC PRI Power
] HF INV Transformer
DRV_P
to
COM Isolator

DRV_S

COM

DC output
DC/DC SEC Output
Output Rectifier Filter

Vil

W

MCU (2) ]4 com
STM22G474 J“

v

DN N NN

v IR

SfEEEEE

B{5/ARSEs

FERIEHIIMZ(ADC/ICOMP/DAC)
REITEEX

1EiH#E M (CAN)
%}EF 125}*




Line
input

AC/DC PFC

V/I
Sensor

PWM

DC/AC Inverter

VI

MOS

Bi-DC/DC

. STM32H743/

« STM32G474
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Driver

PWM

VI

AC
output

AERTERIE(UPS)

AaEERT RS

ZBEPWM
FEEHIIMZ(ADC/ICOMP/DAC)
RETHEE K (Cordic)
Zip@EitzO

v INEIRE125EF

DN N N N




ANPHBE A28

DC/DC-MPPT DC/AC Inverter
a/—RPWMf'"EUL%U
B MOS I - , i
B o Bl = e
$*9I~ “EEZ‘Z

v’ Xbank, KZFZFlash RAM

3

\Z PWM \Z PWM VI

Sensor X KEIFARERI
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TEEE
&+ Am® Cortex®-M4 at 170 MHz
I « 213 DMIPS and 550 CoreMark® results

« (AENESINFE(163uA/MHZ)

STM32G4 &I — K

« ART Accelerator™ (F15E1F)
- WFIZENNER (=AREHEFIRR)
« CCM-SRAM Routine Booster (§#75427%)

FEMNREEMEIMNZ

- B (WEIEE), DACs, LHikss
 12-bit ADCs 4Msps (RIS SREE 16bit)
 CAN-FD (up to 8Msps bit rate)

- SIEEERTEE V2 (1845ZFD)
« USB type-C Power Delivery3.0
. 19%EERERC (-5~90dC), 2% (LEESEE)

NeER25EERE
« XUBank Flash3Z3FECC (error code correction)

. TETFIEXIE
- FE(HN0ZE AES-256

- TEEEAR

/
~

+ SIL, Class-B - MtEmEEite
+ SRAMSZIFE B
TEN~mER

+ NFEEBSTM32F3RSIFmER
/4
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« M 32 & 128-pin
« M 32KB Z 512KB Flash
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fE{k PCBRJ #1 BOM pjA~ I

R ERF—IMESE

S/ NEIEE
DACs  Filters . sy ERR
I FESEREIINE
Temperature \
sensor mm L_
= Standard S /4
RTC um MCU
XTAL mm STM32G4
Op AMpPS  mm
. |
ADCs Comparators
IEASSD IREAAS
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Al iz EHIN A SRHEEIERESE

SZEHY (up to 6) Values

ADC (up to 5) Values

SAR 12-bit
2250 + FIHTSREES 16-bit
SRIFR Up to 4 Msps
PN Bimm NSZED BN
(RFZ ShEEEAME B gL RIRE SRE
DAC (up to 7) Values
- 15 Msps (REREHIH)
R 1Msps (i)
TR ERTIE 16ns

Lys
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EF0FCHRIAIMK

T o 13 MHz
i 45 V/ps
3mV £iREEE
fm& 1.5mV @ 25°C
= sefr [ 2,4,8,16, -1,-3,-7,-15 (1%)
4 =z = &F
ﬂqﬁ*iﬁ&j({néﬁ(*ﬁg) 32, 64, -31,-63 (2%)

L5588 (up to 7) Values

EEoHE 1.62 .. 3.6V

IERBIEIR 16.7ns

ﬁ% -6..+2mV

SHES | fas 8 steps:

i EHME 0,9, 18, 27, 36, 45, 54, 63 MV
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STM32G4: [4EEE
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STM32G474 STM32G473 STM32G431 STM32G491
=faEPWME! EEER A& A&

A, 55 Arm Cortex-M4, 170 MHz
Flash (max) (2x25561KZBK§L>1/:Ief)ank) :iﬁgl:bby:re:( ssilglzbg;ii
RAM (up to) 96 Kbytes 22 Kbytes 96 Kbytes
CCM-SRAM(code-SRAM) 32 Kbytes 10 Kbytes 16 Kbytes
12-bit ADC SAR 5x 12-bit 4 MSPS 2x 12-bit 4 MSPS 3x 12-bit 4 MSPS
Ebik=s 7 4 4
B 1% wE 6 3 4
12-bit DAC 7 4 4
RREBHIEFIERRS 3x (170 MHz) 2x (170 MHz) 3x (170 MHz)
CAN-FD 3x 1x 2x
SteEERTES 1x
He8iEE 1.72t0 3.6 V
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3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000

800

600

400

200

2424+800

Arm Cortex-M7 + M4

Arm Cortex-M7
Dual Core @ 480 MHz & 240 MHz

Arm Cortex-M7

~
=
x
(]
=
(o)
(&)
£
S
<<

STM32H7 STM32H7 STM32H7 STM32H7
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STM32H74x

» Cortex-M7 480MHZEE5iﬁ

XizCortex-M4 240MHz ({XSTM32H7x5/H7x7Z51)
2400 Coremark, 1027DMIPS

16KB I-Cache+16KB D-Cache

64KB ITCM #] 128KB DTCM RiEHaN1E
BAAXIEZ:, Eim S RIREIAZ]240MHZ
NHEEFRIEEERTT

> 2MB &R Flash
« WXigit. AANMEHFHEK
. §W128KB, THECCKEE

> 1MB SRAM

ITCM: 64KB
- DTCM: 128KB
- AXIRAM: 512KB
- AHB RAM1+2+3: 288KB
. {KIHiElESRAM4: 64KB
- HHSRAM:4KB
«  LESRAMEFHHBECCHKIE

Lys
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STM32H7=E4%8e

STM32H72x

» Cortex-M7 @550MHz

2777 Coremark,1177 DMIPS

16KB I-Cache+16KB D-Cache
128KB DTCM

H=RYTCM, OJECEH64KB~256KB
BANAXIEE:, BREIE{TEE275MHz
BRI F Iz EHTT

» 1MB Flash

£EBFlash=S[BJtrFECCREE
£517128KB

> 564KB SRAM

DTCM: 128KB
ITCM: 64KB~256KB = SRAM
AXI RAM: 128KB +£2iX192KB
AHB SRAM1+2: 16KB

{KIhiEIH SRAM4: 16KB
ZIORAM: 4KB

EEBSRAMEF B ECCRES

18



STM32H7&5IMKZ

COMP/DAC/OPAMP
HRtimer
FMAC/Cordic

Timers
Basic/General/Advance

IC/SPI
CAN
Ethernet
USB OTG
Chrome-ART(DMAZ2D)
TFT-LCD
DFSDM

"l MDMA/BDAM/DMA

life.augmented

3x 16-bit @3.6MSPS(36ch)

2/1/2
YES
NO

2/10/2

4/6
2x FDCAN
Yes
2(1HS/FS,1FS)
Yes
Yes
1x(8ch/filters)
1/1/2

2x 16-bit@3.6MSPS (24ch)
1x 12-bit@5MSPS

2/1/2
NO
YES

2/10/2

5/6
3x FDCAN
Yes
1HS/FS
Yes
Yes
1x(8ch/8filter) and 1x(2ch/1filter)

1/1/2 19



Hrtimer - MY N ESHEEME... I

© 12 BEPWMESHLE, MENGTIEERSIX184ps
184ps tH24TF 5.4GHz ERTEEATH
BFEBESEEIME, (REEENER

o TAMESZATERHEREE (1FE+6M) |, EIEERSEMRRIESHRIPWMIEH.

- HREEERL 6 HEMNGHAI PWM 39
HWBESEMRA Crossbar, B4 PWM FEHEIRERSZENA 324 set/reset iEit
RiEfataafcMaster/Slave , BESSIEE

Z (4NN
M SRR NE
10NN
SN AIERE : EOAN, BRSNS

124N 7 B
- OSTEHEE—FE A
1x 12 PWM (=4B34ELLC)
12x 1 PWM (Z+E383Z buck Ey¢4I28)

B—IRERYETRESEHRIDMA, EPHRTIMETTIMEERDMATIEE, AIROSEREHNSHIRE

Lys
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Integrated security features, ready for tomorrow’s needs

Lys
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User Flash
Bank1 Bank?2
Securable| | Securable
Memory Memory
Area Area

Securable Memory Area:
» Configurable size
* Can be secured once
exiting
» No more access nor debug
possible
* Good fit to store critical
data
« Critical routines
* Keys

Secure

Securable
user

AES

Readout

Write

memory TRNG PCROP MPU protection CRC potection

firmware install
(1]

Secure

®

®

Firmware
upgrade (SFU)

Firmware IP

protection

Secret key

storage

Secured

communication

Authentication

Task cloisoning

21



STM32G4

MR

IERIBHIErRRIRS SR, A
. STM32G474
- STM32F334
»  STM32H74x/ STM32H75x

L£IJREERE e (HRTIM)

184ps f5E

SREE PWM B ECE
FENSHEHE
SELNEETES S




4170 MHz CPUTEBE (Arm®Cortex®-M4)

BeE=1IE=S
Code execution performance Arm Cortex-M4 with FPU
4
as =1L 170 MHz CPU i
5 =X 213 DMIPS & 550 CoreMark®
2.5 g =2l
=
2 o /N TG s=b=p0y
—CCM-SRAM - Routine Booster = 34 ANE) FEHFINERS:
—ART ON 15 =
—SRAM . 7
ART OFF
0.5

Number of q ) 3 0

WETES EIES

CPU Clock &
‘7[ 23
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HRTIM HEA

o N N F3 & G4 Z4|
o TRREERNY: — 1NEIRERITH6 MR X [EZHIE
AJE88FERTT
« F@170MHz E)xEfEHIDLL
. Eosap e I =
. FFEHIH7184 ps SO
- EFAME -

* L;umr_ /vVdd ; 1< ng
« B1X12 PWMs #it

. HES A RS
. BRPEHRIME

- SEHEHAE : H
- TR /B0 /8

r (: 5 diaital inputs STM32 G4/ﬁz_:(-iy_t/t$§
’l 6 (one more on G4) —NERTEEE T (F) 24

oooooooooo

L

L
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Shaped for control

ARM Cortex-M4 core @ 170 MHz
* FPU

* Enhance dynamics

* No scaling overhead

* No saturation

iﬁfﬁ + DSP (fast MAC) PWM
= — —| o | > * 170 MHz (5.9 ns) PLANT -
= arallel processing * HRTIM (184 ps)
= * Low interrupt latency
A
------------------------------- A
ST’s product architecture Direct HW path (no latency) 2
« ART accelerator * Instantaneous control load _c;u’
- Wait state removal *  Protection 5
. CCM-S_RAM acce!erator “‘ﬁ, o Bﬂ?%@l‘iﬁﬁi@ﬂ] yEK
* Real time execution ol & s B4 4 1
- Math accelerator < ¥ DAC g % 7§E|,‘Jli—fﬁﬁlz$ , TEHA
* Cordic (Trigo) b} X PN =
- FMAC (Filtering) Multiple fast Comparators . SRRz T2
=
&)
* SAR (no pipeline delay) High Bdw
* Low latency (250 ns) Low offset
* Low aperture time (20 ns) Prog. Gain
for snapshot <
measurements
* Simultaneous sampling
on multiple ADCs v
* HW oversampling
"l * Quad encoder 25
» Hall-effect sensors

life.augmented



S INE=R

TIEENMEFICP UENE

(. KBt (HRAMTEISER): Sin, Cos

1. Cordic (Trigo) - REYH (FEFZRIRALTR): Atan2, Modulus
. XHIAEMEEEHAEE TS J - Sinh, Cosh, Exp
N =/ I3
FREHE (FOC) « Atan, Atanh
- IR
_ - Ln ~  FIR}ES
el />l<]'—-4f—_i:"—*/};)—~ el
2. Filter Math ACcelerator (FMAC) El T
- OTRTFeIE < [T‘Tﬂj
3p3z HMEEE (> HFHIR) R
>- A28 -0
T2 Ty

life.augmented
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Cordic — 5§,

Function Number of clock Maximum precision
cycles for (at least)
precision
Sin,Cos,Phase,Mod,Atan 4 20-bit (6 cycles)
Sinh,Cosh,Atanh,Ln 5 19-Dbit (6 cycles)
Sart 3 20-bit (3 cycles)

i

27




Cordic

%

N

Table 19, Precision vs number of iterations
Number of Number of Max residual error
Function o ]
iterations cycles q1.31 format | ql.15 format

4 1 23 73

8 2 7 27
Sin, Cos, 12 3 711 711

Phase(V), Mod, - ,
Atan@ 16 4 5 4
0 5 18 i
24 6 18 i

- 1 7 7

8 2 25 26
2 10 -10

Sinh, Cosh, | 12 : 2 .

Atanh 1o 16 4 313 213
20 5 7 s
24 6 8 15

4 1 7 27
Sqrt® 2 2 14 i
12 3 e i

Table 4. CORDIC functions
Primary Secondary Primary Secondary
Funcrion argument argument result result
(ARGI) (ARGI) (RESI) (RESI)
Cosine angle © modulus m m cos 6 m.sin &
Sme angle & modulus m m 5106 m.cos 8
Phase X y atan?(y,x) a.,l'r:a;: + ‘_'.'2
Modulus X ¥ a.,,"l:-.'.z + 1.'] atan2(y.x)
Arctangent X none tan™! x none
Hypetbolic cosine X none cosh x sinh x
Hyperbolic sine X none sinh x cosh x
Hyperbolic arctangent | x none tanh™! x none
Natural loganthm X none Inx none
Square root X none Jx none

Lys

life.augmented

28




INeEImE SR CPURE

o | Converter
HC(Z) > PWM > Ha(S) » Vout

\ N Y
E.WEZEHFEEZ Ref ><) x[n] | compensator YN
* FIR, lIR

. pYEY =] = Iy >l ma] X.
%|\1 (9&%%[)?—1:&1\\\— = l\\\3p32) e Y(z) _ bsz® + bz + bzt + by Q

Hc(z) = —
FIR iBiRes

X(@2) aszi+azi+azt+1
b[O]

i
xIn] \X -|- ij%. vinl x[n]
z' b[1]
v

x[n-1] —»(X)—»i:—i—\
z' b[2]
2]

I~ )
02 X HE)

]

A ()
oK) —+()

b
b[N]
| v

x[n-N] \—><2<>7

Vout

Ex: Buck converter

y[n] = box[n] + byx[n-1] + box[n-2] + bsx[n-3]
- a1y[n-1] - azy[n-2] - agy[n-3]

\ ) yin]
621 Direct Form 1: bo

yin-1] X[n]

FMAC configuration:

X1_BUF_SIZE >5, X2_BUF_SIZE =7, Y_BUF_SIZE >4
Preload X2_BUF : [b0,b1,b2,b3,al1,a2,a3]

¥in-2] Run IIR filter with parameters: P =4, Q =3
Repeat:

Write x[n] to WDATA

[

y[n-3]

Poll YEMPTY flag low or wait for interrupt (~8 clock cycles)
Read y[n] from RDATA

y[n-M]

Lys
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FMAC 3Lt
—— D-Power P E5E1R=871]

register
[
ADC in — @l -
+
Left
Ate-O align?'nent
convener 0 200v/ @ # 20108 1000/ Trigd § @4 TIL
Interrupt| P
request
FMAGC I I —
] Ip2z IR fuck output voltage
o bl vo > | |
* b1 al * -
Inpat ¥1 4%_5{3*__* l—] 1 Output [ Zoom next slide
register bo A = register High side switch drive
Y ¥ |
*2 k_}"_ ¥2 I I
[’ :e.g A 33—+ ¥
:L‘_ W |
xa -~ @g_‘_ : Low side switch drive
HRTIM FhiTEK
[=1-]
= CMP —-"“:::ﬂ B%AEEE;QEE
_ﬁ . - .u: N7
ﬂi‘l{} > PYWM out 200kHz FFR4mER
CMP2 - - —\—\ Nt
Dl ADC TEifl EFHARR
MAX DUTY " Dead time
CYCLE Loan insertion
Counter
[ SR FAFABANS305
FERIOD

Ky 3
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FMAC 58
D-Power fE[EF&HREg~ 4

« 223ns H{THIIE], BFEISR HAIH
> DF5% CPU @ 200kHz FFRSRER

Figure 21. CPU load

£

&

. ADC: 264ns

FMAC (inc. DMA): 200ns
EFER : 464ns

Interrupt request

o
1 & £33 (cpu)
Low side switch drive * FMAC i:é:'kt'j
| ISR__| J EAHRTIM
ldle Idle
CPU idle loop % B

FMAC interrupt handler

Lys
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R

W

- SFEEEEEHRTIMER
* ANA4539: HRTIM Cookbook - How to operate the Hi-Resolution timer in different
topology

« FUFNEREECordic
» ANb5325:Getting started with the CORDIC accelerator using STM32CubeG4 MCU
Package

+ BUFINEREEFMAC

« ANS5305:Digital filter implementation with the FMAC using STM32CubeG4 MCU
Package

Kyy 32
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https://community.st.com/
http://www.st.com/STM32H7
https://www.youtube.com/watch?v=ngKEKOIOuh4&list=PLnMKNibPkDnEuk2N1P42xbZWITuAkgZvr
https://wiki.st.com/stm32mcu
https://github.com/STMicroelectronics
https://blog.st.com/?s=stm32g4
http://www.st.com/STM32G4

Our technology
starts with You

L, I&IAIElwww.st.com

life.augmented

Uy THEEZ(ER

© STMicroelectronics - {REERFENF,

ST#FRZESTMicroelectronics International NVELERfI B A BERR BTN/ ek Bt E RIS AsG EMETR. Eam s FSNBimNEZEE

Hfttfrar- makS S REESBE BN,



http://www.st.com/trademarks
http://www.st.com/
http://www.st.com/trademarks

