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Figure 103. I2S master timing diagram (Philips protocol)(1)

1. LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first 
byte.

          

SAI characteristics

Unless otherwise specified, the parameters given in Table 205 for SAI are derived from tests 
performed under the ambient temperature, fPCLKx frequency and VDD supply voltage 
conditions summarized in Table 120: General operating conditions, with the following 
configuration:

• Output speed is set to OSPEEDRy[1:0] = 10

• Capacitive load  CL = 30 pF

• IO Compensation cell activated.

• Measurement points are done at CMOS levels: 0.5VDD

• VOS level set to VOS1.

Refer to Section 7.3.15: I/O port characteristics for more details on the input/output 

alternate function characteristics (SCK,SD,WS).

          

Table 205. SAI characteristics(1) 

Symbol Parameter Conditions Min Max Unit 

fMCK SAI Main clock output   - 256x8K 256xFS

MHz
fCK

SAI clock 
frequency(2)

Master Data: 32 bits - 128xFS
(3)

Slave Data: 32 bits - 128xFS
(3)
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tv(FS) FS valid time 

Master mode 

2.7≤VDD≤3.6
- 13

ns

Master mode 

1.62≤VDD≤3.6
- 20

tsu(FS) FS hold time Master mode 8 -

th(FS)

FS setup time Slave mode 1 -

FS hold time Slave mode 1 -

tsu(SD_A_MR)
Data input setup time

Master receiver 0.5 -

tsu(SD_B_SR) Slave receiver 1 -

th(SD_A_MR)
Data input hold time 

Master receiver 3.5 -

th(SD_B_SR) Slave receiver 2 -

tv(SD_B_ST) Data output valid time

Slave transmitter (after enable 
edge)

2.7≤VDD≤3.6
- 14

Slave transmitter (after enable 
edge) 

1.62≤VDD≤3.6
- 20

th(SD_B_ST) Data output hold time
Slave transmitter (after enable 

edge) 
9 -

tv(SD_A_MT) Data output valid time

Master transmitter (after enable 
edge) 

2.7≤VDD≤3.6
- 12

Master transmitter (after enable 
edge) 

1.62≤VDD≤3.6
- 19

th(SD_A_MT) Data output hold time 
Master transmitter (after enable 

edge) 
7.5 -

1. Guaranteed by characterization results.

2. APB clock frequency must be at least twice SAI clock frequency.

3. With FS=192 kHz.

Table 205. SAI characteristics(1) (continued)

Symbol Parameter Conditions Min Max Unit 
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Figure 104. SAI master timing waveforms

Figure 105. SAI slave timing waveforms

MDIO characteristics

          

Table 206. MDIO Slave timing parameters 

Symbol Parameter Min Typ Max Unit

FMDC Management Data Clock - - 30 MHz

td(MDIO) Management Data Iput/output output valid time 8 10 19

nstsu(MDIO) Management Data Iput/output setup time 1 - -

th(MDIO) Management Data Iput/output hold time 1 - -

MS32771V1

SAI_SCK_X

SAI_FS_X
(output)

1/fSCK

SAI_SD_X
(transmit)

tv(FS)

Slot n

SAI_SD_X
(receive)

th(FS)

Slot n+2

tv(SD_MT) th(SD_MT)

Slot n

tsu(SD_MR) th(SD_MR)

MS32772V1

SAI_SCK_X

SAI_FS_X
(input)

SAI_SD_X
(transmit)

tsu(FS)

Slot n

SAI_SD_X
(receive)

tw(CKH_X) th(FS)

Slot n+2

tv(SD_ST) th(SD_ST)

Slot n

tsu(SD_SR)

tw(CKL_X)

th(SD_SR)

1/fSCK
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Figure 106. MDIO Slave timing diagram

SD/SDIO MMC card host interface (SDMMC) characteristics

Unless otherwise specified, the parameters given in Table 207 and Table 208 for SDIO are 
derived from tests performed under the ambient temperature, fPCLKx frequency and VDD 
supply voltage summarized in Table 120: General operating conditions, with the following 
configuration:

• Output speed is set to OSPEEDRy[1:0] = 0x11

• Capacitive load CL=30 pF

• Measurement points are done at CMOS levels: 0.5VDD

• IO Compensation cell activated.

• HSLV activated when VDD ≤ 2.7 V

• VOS level set to VOS1

Refer to Section 7.3.15: I/O port characteristics for more details on the input/output 

characteristics.

          

MSv40460V1

tsu(MDIO)

tMDC)

th(MDIO)

td(MDIO)

Table 207. Dynamics characteristics: SD / MMC characteristics, VDD = 2.7 to 3.6 V(1)(2) 

Symbol Parameter Conditions Min Typ Max Unit

fPP Clock frequency in data transfer mode - 0 - 133 MHz

- SDIO_CK/fPCLK2 frequency ratio - - - 8/3 -

tW(CKL) Clock low time fPP =52MHz 8.5 9.5 -
ns

tW(CKH) Clock high time fPP =52MHz 8.5 9.5 -

CMD, D inputs (referenced to CK) in eMMC legacy/SDR/DDR and SD HS/SDR(3)/DDR(3) mode

tISU Input setup time HS - 2.5 - -
ns

tIH Input hold time HS - 0.5 - -

tIDW
(4) Input valid window (variable window) - 3 - - -

CMD, D outputs (referenced to CK) in eMMC legacy/SDR/DDR and SD HS/SDR/DDR(3) mode

tOV Output valid time HS - - 3.5 5
ns

tOH Output hold time HS - 2 - -
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CMD, D inputs (referenced to CK) in SD default mode

tISUD Input setup time SD - 2.5 -
ns

tIHD Input hold time SD - 0.5 -

CMD, D outputs (referenced to CK) in SD default mode

tOVD Output valid default time SD - - 0.5 2
ns

tOHD Output hold default time SD - 0 - -

1. Guaranteed by characterization results.

2. Above 100 MHz, CL = 20 pF.

3. An external voltage converter is required to support SD 1.8 V.

4. The minimum window of time where the data needs to be stable for proper sampling in tuning mode.

Table 207. Dynamics characteristics: SD / MMC characteristics, VDD = 2.7 to 3.6 V(1)(2) (continued)

Symbol Parameter Conditions Min Typ Max Unit

Table 208. Dynamics characteristics: eMMC characteristics VDD = 1.71V to 1.9V(1)(2) 

1. Guaranteed by characterization results.

2. CL = 20 pF.

Symbol Parameter Conditions Min Typ Max Unit

fPP
Clock frequency in data transfer 

mode
- 0 - 120 MHz

- SDIO_CK/fPCLK2 frequency ratio - - - 8/3 -

tW(CKL) Clock low time fPP =52 MHz 8.5 9.5 -
ns

tW(CKH) Clock high time fPP =52 MHz 8.5 9.5 -

CMD, D inputs (referenced to CK) in eMMC mode

tISU Input setup time HS - 2 - -

ns
tIH Input hold time HS - 1.5 - -

tIDW
(3)

3. The minimum window of time where the data needs to be stable for proper sampling in tuning mode.

Input valid window (variable 
window)

- 3.5 - -

CMD, D outputs (referenced to CK) in eMMC mode

tOVD Output valid time HS - - 5 7
ns

tOHD Output hold time HS - 3 - -
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Figure 107. SDIO high-speed mode

Figure 108. SD default mode

Figure 109. DDR mode

ai14888

CK

D, CMD
(output)

tOVD tOHD

MSv36879V3

Data output IO0 IO2 IO4

Clock

Data input IO0 IO2 IO4

t(CLK) tw(CLKH) tw(CLKL)tr(CLK) tf(CLK)

tsf(IN) thf(IN)

tvf(OUT) thr(OUT)

IO1 IO3 IO5

IO1 IO3 IO5

tvr(OUT) thf(OUT)

tsr(IN) thr(IN)
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USB OTG_HS characteristics

Unless otherwise specified, the parameters given in Table 209 for ULPI are derived from 
tests performed under the ambient temperature, fPCLKx frequency and VDD supply voltage 
summarized in Table 120: General operating conditions, with the following configuration:

• Output speed is set to OSPEEDRy[1:0] = 11

• Capacitive load CL=20 pF

• Measurement points are done at CMOS levels: 0.5VDD

• IO Compensation cell activated.

• VOS level set to VOS1

Refer to Section 7.3.15: I/O port characteristics for more details on the input/output 

characteristics.

          

Figure 110. ULPI timing diagram

Table 209. Dynamics characteristics: USB ULPI(1) 

1. Guaranteed by characterization results.

Symbol Parameter Condition Min Typ Max Unit

tSC
Control in (ULPI_DIR , ULPI_NXT) setup 

time
- 2.5 - -

ns

tHC
Control in (ULPI_DIR, ULPI_NXT) hold 

time
- 2 - -

tSD Data in setup time - 2.5 - -

tHD Data in hold time - 0 - -

tDC/tDD Control/Datal output delay 

2.7<VDD<3.6 V

CL=20 pF
- 9 9.5

1.71<VDD<3.6 V

CL=15 pF
- 9 14

Clock

Control In
(ULPI_DIR,
ULPI_NXT)

data In
(8-bit)

Control out
(ULPI_STP)

data out
(8-bit)

tDD

tDC

tHDtSD

tHCtSC

ai17361c

tDC
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Ethernet interface characteristics

Unless otherwise specified, the parameters given in Table 210, Table 211 and Table 212 for 
SMI, RMII and MII are derived from tests performed under the ambient temperature, 
frcc_c_ck frequency and VDD supply voltage conditions summarized in Table 120: General 
operating conditions, with the following configuration:

• Output speed is set to OSPEEDRy[1:0] = 10

• Capacitive load CL=20 pF

• Measurement points are done at CMOS levels: 0.5VDD

• IO Compensation cell activated.

• HSLV activated when VDD ≤ 2.7 V

• VOS level set to VOS1

Refer to Section 7.3.15: I/O port characteristics for more details on the input/output 

characteristics:

          

Figure 111. Ethernet SMI timing diagram

Table 210. Dynamics characteristics: Ethernet MAC signals for SMI (1) 

1. Guaranteed by characterization results.

Symbol Parameter Min Typ Max Unit

tMDC MDC cycle time( 2.5 MHz) 400 400 403

ns
Td(MDIO) Write data valid time 0.5 1.5 4

tsu(MDIO) Read data setup time 12.5 - -

th(MDIO) Read data hold time 0 - -

MS31384V1

ETH_MDC

ETH_MDIO(O)

ETH_MDIO(I)

tMDC

td(MDIO)

tsu(MDIO) th(MDIO)
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Figure 112. Ethernet RMII timing diagram

          

Table 211. Dynamics characteristics: Ethernet MAC signals for RMII (1) 

1. Guaranteed by characterization results.

Symbol Parameter Min Typ Max Unit

tsu(RXD) Receive data setup time 2  -  -

ns

tih(RXD) Receive data hold time 2  -  -

tsu(CRS) Carrier sense setup time 1.5  - - 

tih(CRS) Carrier sense hold time 1.5  - - 

td(TXEN) Transmit enable valid delay time 7 8 9.5

td(TXD) Transmit data valid delay time 8 9 11

Table 212. Dynamics characteristics: Ethernet MAC signals for MII (1) 

1. Guaranteed by characterization results.

Symbol Parameter Min Typ Max Unit

tsu(RXD) Receive data setup time 2 - -

ns

tih(RXD) Receive data hold time 2 - -

tsu(DV) Data valid setup time 1.5 - -

tih(DV) Data valid hold time 1.5 - -

tsu(ER) Error setup time 1.5 - -

tih(ER) Error hold time 0.5 - -

td(TXEN) Transmit enable valid delay time 9 10 11

td(TXD) Transmit data valid delay time 8.5 9.5 12.5

ai15667b

RMII_REF_CLK

RMII_TX_EN
RMII_TXD[1:0]

RMII_RXD[1:0]
RMII_CRS_DV

td(TXEN)
td(TXD)

tsu(RXD)
tsu(CRS)

tih(RXD)
tih(CRS)
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Figure 113. Ethernet MII timing diagram

JTAG/SWD interface characteristics

Unless otherwise specified, the parameters given in Table 213 and Table 214 for 
JTAG/SWD are derived from tests performed under the ambient temperature, frcc_c_ck 
frequency and VDD supply voltage summarized in Table 120: General operating conditions, 
with the following configuration:

• Output speed is set to OSPEEDRy[1:0] = 0x10

• Capacitive load CL=30 pF

• Measurement points are done at CMOS levels: 0.5VDD

• VOS level set to VOS1

Refer to Section 7.3.15: I/O port characteristics for more details on the input/output 

characteristics:

          

Table 213. Dynamics JTAG characteristics 

Symbol  Parameter  Conditions  Min Typ Max Unit

Fpp
TCK clock frequency

2.7V <VDD< 3.6 V - - 37

MHz
1/tc(TCK) 1.62 <VDD< 3.6 V - - 27.5

tisu(TMS) TMS input setup time - 2.5 - -

tih(TMS) TMS input hold time - 1 - -

tisu(TDI) TDI input setup time - 1.5 - - -

tih(TDI) TDI input hold time - 1 - - -

tov(TDO) TDO output valid time 
2.7V <VDD< 3.6 V - 8 13.5 -

1.62 <VDD< 3.6 V - 8 18 -

toh(TDO) TDO output hold time - 7 - - -

ai15668b

MII_RX_CLK

MII_RXD[3:0]
MII_RX_DV
MII_RX_ER

td(TXEN)
td(TXD)

tsu(RXD)
tsu(ER)
tsu(DV)

tih(RXD)
tih(ER)
tih(DV)

MII_TX_CLK

MII_TX_EN
MII_TXD[3:0]
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Figure 114. JTAG timing diagram

Figure 115. SWD timing diagram

Table 214. Dynamics SWD characteristics: 

Symbol  Parameter  Conditions  Min Typ Max Unit

Fpp
SWCLK clock frequency

2.7V <VDD< 3.6 V - - 71
MHz

1/tc(SWCLK) 1.62 <VDD< 3.6 V - - 52.5

tisu(SWDIO) SWDIO input setup time - 2.5 - -

ns

tih(SWDIO) SWDIO input hold time - 1 - -

tov(SWDIO) SWDIO output valid time 

2.7V <VDD< 3.6 V - 8.5 14

1.62 <VDD< 3.6 V
- 8.5 19

toh(SWDIO) SWDIO output hold time - 8 - -

MSv40458V1

TDI/TMS

TCK

TDO

tc(TCK)

tw(TCKL) tw(TCKH)

th(TMS/TDI)tsu(TMS/TDI)

tov(TDO) toh(TDO)

MSv40459V1

SWDIO

SWCLK

SWDIO  

tc(SWCLK)

twSWCLKL) tw(SWCLKH)th(SWDIO)tsu(SWDIO)

tov(SWDIO) toh(SWDIO)

(receive)

(transmit)
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8 Package information

In order to meet environmental requirements, ST offers these devices in different grades of 
ECOPACK packages, depending on their level of environmental compliance. ECOPACK 
specifications, grade definitions and product status are available at www.st.com. ECOPACK 
is an ST trademark.

8.1 LQFP100 package information

LQFP100 is a 100-pin, 14 x 14 mm low-profile quad flat package.

Figure 116. LQFP100 package outline

1. Drawing is not to scale.

eIDENTIFICATION
PIN 1

GAUGE PLANE
0.25 mm

SEATING PLANE

D
D1
D3

E
3 E
1 E

K

ccc C

C

1 25

26100

76

75 51

50

1L_ME_V5

A
2A A
1

L1
L

c

b

A
1
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Table 215. LQPF100 package mechanical data 

Symbol
millimeters inches(1)

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090 - 0.200 0.0035 - 0.0079

D 15.800 16.000 16.200 0.6220 0.6299 0.6378

D1 13.800 14.000 14.200 0.5433 0.5512 0.5591

D3 - 12.000 - - 0.4724 -

E 15.800 16.000 16.200 0.6220 0.6299 0.6378

E1 13.800 14.000 14.200 0.5433 0.5512 0.5591

E3 - 12.000 - - 0.4724 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°

ccc - - 0.080 - - 0.0031
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Figure 117. LQFP100 recommended footprint

1. Dimensions are expressed in millimeters.

75 51

5076
0.5

0.3
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ai14906c
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Device marking for LQFP100

The following figure gives an example of topside marking versus pin 1 position identifier 
location. 

The printed markings may differ depending on the supply chain.

Other optional marking or inset/upset marks, which depend on supply chain operations, are 
not indicated below.

Figure 118. LQFP100 marking example (package top view)

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet 
qualified and therefore not approved for use in production. ST is not responsible for any consequences 
resulting from such use. In no event will ST be liable for the customer using any of these engineering 
samples in production. ST’s Quality department must be contacted prior to any decision to use these 
engineering samples to run a qualification activity.

MSv62430V1

STM32H750

VBT6   R

Y WW

Revision code

Product identification(1)

Date code

Pin 1 
indentifier
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8.2 LQFP144 package information

LQFP144 is a 144-pin, 20 x 20 mm low-profile quad flat package.

Figure 119. LQFP144 package outline

1. Drawing is not to scale. 
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Table 216. LQFP144 package mechanical data 

Symbol
millimeters inches(1)

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090 - 0.200 0.0035 - 0.0079

D 21.800 22.000 22.200 0.8583 0.8661 0.8740

D1 19.800 20.000 20.200 0.7795 0.7874 0.7953

D3 - 17.500 - - 0.6890 -

E 21.800 22.000 22.200 0.8583 0.8661 0.8740

E1 19.800 20.000 20.200 0.7795 0.7874 0.7953

E3 - 17.500 - - 0.6890 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°

ccc - - 0.080 - - 0.0031
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Figure 120. LQFP144 package recommended footprint

1. Dimensions are expressed in millimeters.
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Device marking for LQFP144

The following figure gives an example of topside marking versus pin 1 position identifier 
location. 

The printed markings may differ depending on the supply chain.

Other optional marking or inset/upset marks, which depend on supply chain operations, are 
not indicated below.

Figure 121. LQFP144 marking example (package top view)

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet 
qualified and therefore not approved for use in production. ST is not responsible for any consequences 
resulting from such use. In no event will ST be liable for the customer using any of these engineering 
samples in production. ST’s Quality department must be contacted prior to any decision to use these 
engineering samples to run a qualification activity.

MSv63961V1

Date code

Pin 1 identifier

STM32H750ZBT6

Y WW

Product identification(1)

Revision code

R
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8.3 LQFP176 package information

LQFP176 is a 176-pin, 24 x 24 mm low profile quad flat package.

Figure 122. LQFP176 package outline

1. Drawing is not to scale.

          

1T_ME_V2

A
2

A

e

E HE

D

HD

ZD

ZE

b

0.25 mm
gauge plane

A1
L

L1

k

c

IDENTIFICATION
PIN 1

Seating planeC

A
1

Table 217. LQFP176 package mechanical data 

 Ref.

Dimensions

Millimeters Inches(1)

Min. Typ. Max. Min. Typ. Max.

A - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 - 1.450 0.0531 - 0.0571

b 0.170 - 0.270 0.0067 - 0.0106

c 0.090 - 0.200 0.0035 - 0.0079
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D 23.900 - 24.100 0.9409 - 0.9488

HD 25.900 - 26.100 1.0197 - 1.0276

ZD - 1.250 - - 0.0492 -

E 23.900 - 24.100 0.9409 - 0.9488

HE 25.900 - 26.100 1.0197 - 1.0276

ZE - 1.250 - - 0.0492 -

e - 0.500 - - 0.0197 -

L(2) 0.450 - 0.750 0.0177 - 0.0295

L1 - 1.000 - - 0.0394 -

k 0° - 7° 0° - 7°

ccc - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.

2. L dimension is measured at gauge plane at 0.25 mm above the seating plane.

Table 217. LQFP176 package mechanical data (continued)

 Ref.

Dimensions

Millimeters Inches(1)

Min. Typ. Max. Min. Typ. Max.
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Figure 123. LQFP176 package recommended footprint

1. Dimensions are expressed in millimeters.
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Device marking for LQFP176

The following figure gives an example of topside marking versus pin 1 position identifier 
location. 

The printed markings may differ depending on the supply chain.

Other optional marking or inset/upset marks, which depend on supply chain operations, are 
not indicated below.

Figure 124. LQFP176 marking example (package top view) 

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet 
qualified and therefore not approved for use in production. ST is not responsible for any consequences 
resulting from such use. In no event will ST be liable for the customer using any of these engineering 
samples in production. ST’s Quality department must be contacted prior to any decision to use these 
engineering samples to run a qualification activity.

MSv63962V1

Pin 1identifier

STM32H750IBT6

YWW

R

Date code

Product identification(1)

Revision code
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8.4 UFBGA176+25 package information

UFBGA176+25 is a 201-ball, 10 x 10 mm, 0.65 mm pitch, ultra fine pitch ball grid array 
package.

Figure 125. UFBGA176+25 package outline

1. Drawing is not to scale.

          

Table 218. UFBGA176+25 package mechanical data 

Symbol
millimeters inches(1)

Min. Typ. Max. Min. Typ. Max.

A - - 0.600 - - 0.0236 

A1 - - 0.110 - - 0.0043 

A2 - 0.130 - - 0.0051 -

A3 - 0.450 - - 0.0177 -

A4 - 0.320 - - 0.0126 -

b 0.240 0.290 0.340 0.0094 0.0114 0.0134

D 9.850 10.000 10.150 0.3878 0.3937 0.3996

D1 - 9.100 - - 0.3583 -

E 9.850 10.000 10.150 0.3878 0.3937 0.3996

E1 - 9.100 - - 0.3583 -

e  - 0.650 - - 0.0256 -

Z - 0.450 - - 0.0177 -

ddd - - 0.080 - - 0.0031
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Figure 126. UFBGA176+25 package recommended footprint

          

eee - - 0.150 - - 0.0059 

fff - - 0.050 - - 0.0020 

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Table 219. UFBGA176+25 recommended PCB design rules (0.65 mm  pitch BGA) 

Dimension Recommended values

Pitch 0.65 mm

Dpad 0.300 mm

Dsm
0.400 mm typ. (depends on the soldermask 
registration tolerance)

Stencil opening 0.300 mm

Stencil thickness Between 0.100 mm and 0.125 mm

Pad trace width 0.100 mm

Table 218. UFBGA176+25 package mechanical data (continued)

Symbol
millimeters inches(1)

Min. Typ. Max. Min. Typ. Max.

A0E7_FP_V1

Dpad
Dsm
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Device marking for UFBGA176+25

The following figure gives an example of topside marking versus pin 1 position identifier 
location. 

The printed markings may differ depending on the supply chain.

Other optional marking or inset/upset marks, which depend on supply chain operations, are 
not indicated below.

Figure 127. UFBGA176+25 marking example (package top view)

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet 
qualified and therefore not approved for use in production. ST is not responsible for any consequences 
resulting from such use. In no event will ST be liable for the customer using any of these engineering 
samples in production. ST’s Quality department must be contacted prior to any decision to use these 
engineering samples to run a qualification activity.

MSv62431V1

Revision code

Ball A1 
identifier

STM32H750

IBK6

Y WW

R
Product identification(1)

Date code
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8.5 TFBGA240+25 package information

TFBGA240+25 is a 265 ball, 14x14 mm, 0.8 mm pitch, fine pitch ball grid array 
package.

Figure 128. TFBGA240+25 package outline

1. Dimensions are expressed in millimeters.

C

SEATING 
PLANE dd

d 
 C

AA
1A
2

D1

F

E
1

E

D

G

e

A

U
17 1

b (240 + 25 balls)BOTTOM VIEW

e

A1 ball identifier

TOP VIEW

A07U_ME_V2



DS12556 Rev 6 327/336

STM32H750VB STM32H750ZB STM32H750IB STM32H750XB Package information

331

Figure 129. TFBGA240+25 package recommended footprint

1. Dimensions are expressed in millimeters.

          

Table 220. TFBG240+25 ball package mechanical data 

Symbol
millimeters inches(1)

1. Values in inches are converted from mm and rounded to 4 decimal digits.

Min Typ Max Min Typ Max

A - - 1.100 - - 0.0433

A1 0.150 - - 0.0059 - -

A2 - 0.760 - - 0.0299 -

b 0.350 0.400 0.450 0.0138 0.0157 0.0177

D 13.850 14.000 14.150 0.5453 0.5512 0.5571

D1 - 12.800 - - 0.5039 -

E 13.850 14.000 14.150 0.5453 0.5512 0.5571

E1 - 12.800 - - 0.5039 -

e - 0.800 - - 0.0315 -

F - 0.600 - - 0.0236 -

G - 0.600 - - 0.0236 -

ddd - - 0.100 - - 0.0039

eee - - 0.150 - - 0.0059

fff - - 0.080 - - 0.0031

A07U_FP_V2

Dpad
Dsm
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Device marking for TFBGA240+25

The following figure gives an example of topside marking versus pin 1 position identifier 
location. 

The printed markings may differ depending on the supply chain.

Other optional marking or inset/upset marks, which depend on supply chain operations, are 
not indicated below.

Figure 130. TFBGA240+25 marking example (package top view)

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet 
qualified and therefore not approved for use in production. ST is not responsible for any consequences 
resulting from such use. In no event will ST be liable for the customer using any of these engineering 
samples in production. ST’s Quality department must be contacted prior to any decision to use these 
engineering samples to run a qualification activity.

Table 221. TFBGA240+25 recommended PCB design rules (0.8 mm pitch) 

Dimension Recommended values

Pitch 0.8 mm

Dpad 0.225 mm

Dsm
0.290 mm typ. (depends on the soldermask 
registration tolerance)

Stencil opening 0.250 mm

Stencil thickness 0.100 mm

MSv62432V1

Revision code

Ball 
A1identifier

STM32H750

XBH6

Y WW

Product
 identification(1)

Date code

R
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8.6 Thermal characteristics

The maximum chip-junction temperature, TJ max, in degrees Celsius, may be calculated 
using the following equation:

TJ max = TA max + (PD max × ΘJA)

Where:

• TA max is the maximum ambient temperature in °C,

• ΘJA is the package junction-to-ambient thermal resistance, in °C/W,

• PD max is the sum of PINT max and PI/O max (PD max = PINT max + PI/Omax),

• PINT max is the product of IDD and VDD, expressed in Watts. This is the maximum chip 
internal power.

PI/O max represents the maximum power dissipation on output pins where:

PI/O max = Σ (VOL × IOL) + Σ((VDD – VOH) × IOH),

taking into account the actual VOL / IOL and VOH / IOH of the I/Os at low and high level in the 
application.

          

Table 222. Thermal characteristics

Symbol Definition Parameter Value Unit

ΘJA
Thermal resistance 

junction-ambient

Thermal resistance junction-ambient

LQFP100 - 14 x 14 mm /0.5 mm pitch
45.0

°C/W

Thermal resistance junction-ambient

LQFP144 - 20 x 20 mm /0.5 mm pitch
43.7

Thermal resistance junction-ambient

LQFP176 - 24 x 24 mm /0.5 mm pitch
43.0

Thermal resistance junction-ambient

UFBGA176+25 - 10 x 10 mm /0.65 mm pitch
37.4

Thermal resistance junction-ambient

TFBGA240+25 - 14 x 14 mm / 0.8 mm pitch
36.6

ΘJB
Thermal resistance 

junction-board

Thermal resistance junction-ambient

LQFP100 - 14 x 14 mm /0.5 mm pitch
36.3

°C/W

Thermal resistance junction-ambient

LQFP144 - 20 x 20 mm /0.5 mm pitch
38.3

Thermal resistance junction-ambient

LQFP176 - 24 x 24 mm /0.5 mm pitch
43.0

Thermal resistance junction-ambient

UFBGA176+25 - 10 x 10 mm /0.65 mm pitch
19.3

Thermal resistance junction-ambient

TFBGA240+25 - 14 x 14 mm / 0.8 mm pitch
24.3





DS12556 Rev 6 331/336

STM32H750VB STM32H750ZB STM32H750IB STM32H750XB Ordering information

331

9 Ordering information
          

For a list of available options (speed, package, etc.) or for further information on any aspect 
of this device, please contact your nearest ST sales office.

          

Example: STM32  H 750 X B T 6  TR(1) 

Device family

STM32 = Arm-based 32-bit microcontroller

Product type

H = High performance

Device subfamily

750 = STM32H750 value line with cryptographic 
accelerator

Pin count

V = 100 pins 

Z = 144 pins 

I = 176 pins/balls

X = 240 balls

Flash memory size

B = 128 Kbytes

Package

T = LQFP ECOPACK2

K = UFBGA pitch 0.65 mm ECOPACK2

H = TFBGA ECOPACK2

Temperature range

6 = –40 to 85 °C

Packing 

TR = tape and reel

No character = tray or tube

1. The tape and reel packing is not available on all packages.
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05-Feb-
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6 
(continued)

Section 7: Electrical characteristics (rev V):
– Added a 1 μF capacitor between VDD33USB and ground in Figure 64: Power supply 

scheme. 

– Replaced Min VDD by Min VDDLDO in Table 121: Supply voltage and maximum 
frequency configuration.

– Table 148: Flash memory programming: removed reference to single bank 
configuration in title and added tERASE128KB typical and maximum values.

– Added reference to AN4899 in Section 7.3.15: I/O port characteristics. Changed 
capacitance value for speed 10 and tr/tf, and speed for 11 and tr/tf/Fmax Table 159: 
Output timing characteristics (HSLV ON).

– Updated tsu(DV-CLKH)/th(DV-CLKH) and tsu(NWAIT-CLKH)/th(NWAIT-CLKH) in Table 169: 
Synchronous multiplexed NOR/PSRAM read timings. Changed t(NWAIT-CLKH) to 
tsu(NWAIT-CLKH) and updated tsu(DV-CLKH)/th(DV-CLKH) and tsu(NWAIT-CLKH)/th(NWAIT-CLKH) 
in Table 171: Synchronous non-multiplexed NOR/PSRAM read timings. Updated 
tsu(SDCLKH _Data) and th(SDCLKH _Data) in Table 175: SDRAM read timings and 
Table 176: LPSDR SDRAM read timings.

– Updated ts(IN) and th(IN) in Table 179: QUADSPI characteristics in SDR mode and 
tsr(IN)/tsf(IN) and thr(IN)/thf(IN) in Table 180: QUADSPI characteristics in DDR mode.

– Added reference to AN5354 application note in note of Table 182: ADC 
characteristics. Specified that Figure 36: ADC accuracy characteristics (example for 
12-bit resolution) is an example for 12-bit resolution.

– Changed temperature condition to 130 °C for TS_CAL2 in Table 189: Temperature 
sensor calibration values.

– Updated DuCyCKOUT in Table 196: DFSDM measured timing - 1.62-3.6 V.

– Updated Figure 97: USART timing diagram in Master mode and Figure 98: USART 
timing diagram in Slave mode.

– Updated tsu(MI) and th(MI) in Table 203: SPI dynamic characteristics.

– Updated tISU, tIH, tISUDand tIHD in Table 207: Dynamics characteristics: SD / MMC 
characteristics, VDD = 2.7 to 3.6 V. Updated tISU, tIH in Table 208: Dynamics 
characteristics: eMMC characteristics VDD = 1.71V to 1.9V.

Table 223. Document revision history

Date Revision Changes
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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. For additional information about ST trademarks, please refer to www.st.com/trademarks. 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.
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