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Table 5. Functionalities depending on the working mode (from Run/active down to

standby)
Low- Low- Stop Standby
Ips Run/Active Sleep p;wer ch)wer Wakeup Wakeup
un eep capability capability

CPU Y - Y - - - - -
Flash Y Y Y Y - - - -
RAM Y Y Y Y Y - - -
Backup Registers Y Y Y Y Y - Y -
EEPROM Y Y Y Y Y - - -
Brown-out rest
(BOR) Y Y Y Y Y Y Y -
DMA Y Y Y Y - - - -
Programmable
Voltage Detector Y Y Y Y Y Y Y -
(PVD)
Power On Reset
(POR) Y Y Y Y Y Y Y -
Power Down Rest
(PDR) Y Y Y Y Y - Y -
High Speed
Internal (HSI) Y Y . - - - - -
High Speed
External (HSE) Y Y - - - - - -
Low Speed Internal
(LSI) Y Y Y Y Y - Y -
Low Speed
External (LSE) Y Y Y Y Y - Y -
Multi-Speed
Internal (MSI) Y Y Y Y - - - -
Inter-Connect v Y Y Y - - - -
Controller
RTC Y Y Y Y Y Y Y -
RTC Tamper Y Y Y Y Y Y Y Y
Auto WakeUp
(AWU) Y Y Y Y Y Y Y Y
LCD Y Y Y Y Y - - -
USB Y Y -- - - Y - -
USART Y Y Y Y Y (1) - -
SPI Y Y Y Y - - - -
12C Y Y Y Y - (1) - -
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3.5

3.6

3

Low-power real-time clock and backup registers

The real-time clock (RTC) is an independent BCD timer/counter. Dedicated registers contain
the sub-second, second, minute, hour (12/24 hour), week day, date, month, year, in BCD
(binary-coded decimal) format. Correction for 28, 29 (leap year), 30, and 31 day of the
month are made automatically. The RTC provides two programmable alarms and
programmable periodic interrupts with wakeup from Stop and Standby modes.

The programmable wakeup time ranges from 120 ys to 36 hours.

The RTC can be calibrated with an external 512 Hz output, and a digital compensation
circuit helps reduce drift due to crystal deviation.

The RTC can also be automatically corrected with a 50/60Hz stable powerline.

The RTC calendar can be updated on the fly down to sub second precision, which enables
network system synchronization.

A time stamp can record an external event occurrence, and generates an interrupt.

There are thirty-two 32-bit backup registers provided to store 128 bytes of user application
data. They are cleared in case of tamper detection.

Three pins can be used to detect tamper events. A change on one of these pins can reset
backup register and generate an interrupt. To prevent false tamper event, like ESD event,
these three tamper inputs can be digitally filtered.

GPIOs (general-purpose inputs/outputs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions, and can be individually
remapped using dedicated AFIO registers. All GPIOs are high current capable. The
alternate function configuration of 1/0Os can be locked if needed following a specific
sequence in order to avoid spurious writing to the 1/O registers. The 1/O controller is
connected to the AHB with a toggling speed of up to 16 MHz.

External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 24 edge detector lines used to generate
interrupt/event requests. Each line can be individually configured to select the trigger event
(rising edge, falling edge, both) and can be masked independently. A pending register
maintains the status of the interrupt requests. The EXTI can detect an external line with a
pulse width shorter than the Internal APB2 clock period. Up to 115 GPIOs can be connected
to the 16 external interrupt lines. The 8 other lines are connected to RTC, PVD, USB,
comparator events or capacitive sensing acquisition.
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3.17.2

3.17.3

3.17.4

3.17.5

3.18

3.18.1

3

TIM10, TIM11 and TIM9

TIM10 and TIM11 are based on a 16-bit auto-reload upcounter. TIM9 is based on a 16-bit
auto-reload up/down counter. They include a 16-bit prescaler. TIM10 and TIM11 feature one
independent channel, whereas TIM9 has two independent channels for input capture/output
compare, PWM or one-pulse mode output. They can be synchronized with the TIM2, TIM3,
TIM4, TIM5 full-featured general-purpose timers.

They can also be used as simple time bases and be clocked by the LSE clock source
(32.768 kHz) to provide time bases independent from the main CPU clock.

Basic timers (TIM6 and TIM7)

These timers are mainly used for DAC trigger generation. They can also be used as generic
16-bit time bases.

SysTick timer

This timer is dedicated to the OS, but could also be used as a standard downcounter. It is
based on a 24-bit downcounter with autoreload capability and a programmable clock
source. It features a maskable system interrupt generation when the counter reaches 0.

Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is
clocked from an independent 37 kHz internal RC and, as it operates independently of the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog
to reset the device when a problem occurs, or as a free-running timer for application timeout
management. It is hardware- or software-configurable through the option bytes. The counter
can be frozen in debug mode.

Window watchdog (WWDG)

The window watchdog is based on a 7-bit downcounter that can be set as free-running. It
can be used as a watchdog to reset the device when a problem occurs. It is clocked from
the main clock. It has an early warning interrupt capability and the counter can be frozen in
debug mode.

Communication interfaces

I12C bus

Up to two I?C bus interfaces can operate in multimaster and slave modes. They can support
standard and fast modes.

They support dual slave addressing (7-bit only) and both 7- and 10-bit addressing in master
mode. A hardware CRC generation/verification is embedded.

They can be served by DMA and they support SM Bus 2.0/PM Bus.
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Table 8. STM32L151xD and STM32L152xD pin definitions (continued)

Pins Pin functions
g
£ | 3 Mai
N < | O ain
328|328 Pinname | 5| 2 | function® "
o g a2l '; Iz (after reset) Alternate functions Additional
a .
5 E |.6 g 3 & 9 functions
4|5 |4 = -
14 | F3 - - - PF4 10| FT PF4 FSMC_A4 -
15 | F4 - - - PF5 10| FT PF5 FSMC_A5 -
1 6 F2 1 0 - - VSS_5 S - VSS_5 - -
17 G2 1 - - VDD_5 S - VDD_5 - -
18 | G3 - - - PF6 /10| FT PF6 TIM5_CH1/TIM5_ETR ADC_IN27
ADC_IN28/
19 | G4 - - - PF7 /10| FT PF7 TIM5_CH2 COMP1_INP
ADC_IN29/
20 | H4 - - - PF8 /10| FT PF8 TIM5_CH3 COMP1_INP
ADC_IN30/
21 (6| - | -] - PF9 /0| FT PF9 TIM5_CH4 COMP1_INP
ADC_IN31/
2| - | - ]-]- PF10 o | FT PF10 - COMP1_INP
23| F1 125 |p8| . PHO o |lwo|Tc| PHO ; 0SC_IN
0SC_IN®) -
24| 61]13]6|o7| M- ol Tc|  PH ; 0SC_ouT
osc_ouT® -
25 | H2 |14 | 7 |C7 NRST /O | RST NRST - -
ADC_IN10/
26 | H1 [ 15| 8 |E8 PCO /o | FT PCO LCD_SEG18 COMP1_INP
ADC_IN11/
27 | J2 |16 | 9 | F8 PC1 /1O | FT PC1 LCD_SEG19 COMP1_INP
OPAMP3_VINP
ADC_IN12/
28 - 17 | 10 | D6 PC2 /1O| FT PC2 LCD_SEG20 COMP1_INP
OPAMP3_VINM
ADC_IN12/
- J3 - - - PC2 10| FT PC2 LCD_SEG20 COMP1_INP
i KA ) ) _ OPAMP3_VI | ) OPAMP3 ) )
NM _VINM
ADC_IN13/
29 | K2 | 18 | 11 | F7 PC3 /10| TC PC3 LCD_SEG21 COMP1_INP/
OPAMP3_VOUT
30 | J1 |19 [12|E7 Vssa S| - Vssa - -
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Table 8. STM32L151xD and STM32L152xD pin definitions (continued)

Pins Pin functions
g
| 2 Mai
o < o | B ain
I |28 (32| Pinname | S| £ | function®? "
E é E & 8 l: @ (after reset) Alternate functions Addltl.onal
e} E e} g Q T 9 functions
| S | = -
31 - (20 - VREF- - VREF- - -
2 L1 21 - - VREF+ - VREF+ - -
33 [ M1 |22 [13[G8]  Vppa - Vooa - -
WKUP1/
TIM2_CH1_ETR/ RTC_TAMP2/
34 | L2 | 23 | 14 | F6 | PAO-WKUP1 [1/O | FT PAO TIMS_CH/ USART2.CTS | ADC. INO
COMP1_INP
TIM2_CH2/TIM5_CH2/ ADC_IN1/
35| M2 | 24 |15 |E6 PA1 /1O | FT PA1 USART2_RTS/ COMP1_INP/
LCD_SEGO OPAMP1_VINP
TIM2_CH3/TIM5_CH3/ ADC_IN2/
36 - 25 |16 | H8 PA2 /1O| FT PA2 TIM9_CH1/ COMP1_INP/
USART2_TX/LCD _SEG1 | OPAMP1_VINM
TIM2_CH3/TIM5_CH3/
S k3| - |- - PA2 o | FT PA2 TIM9_CH1/ CAO?A(;—:N@/P
USART2_TX/LCD_SEG1 -
OPAMP1_VI OPAMP1_
T M3 - NM T VINM ) )
TIM2_CH4/TIM5_CH4/ ADC_IN3/
37 | L3 | 26 |17 |G7 PA3 /O] TC PA3 TIM9_CH2/ COMP1_INP/
USART2_RX/LCD_SEG2 | OPAMP1_VOUT
30 | - |28[19/G6| Vppa4 - VoD, 4 - -
ADC_IN4/
40 | J4 | 29 | 20 | H7 PA4 /O] TC PA4 Sgg_vr:j/g/sdgi:g?gsgé DAC_OuUT1/
— - COMP1_INP
ADC_IN5/
41 | k4 |30 |21|E5| PAS  |O|TC| PAS T'M;;ﬁH;EiTR/ DAC_OUT2/
- COMP1_INP
TIM3_CH1/TIM10_CH1/ ADC_IN6/
42 | L4 | 31 |22 | G5 PA6 /1O| FT PAG SPI1_MISO/ COMP1_INP/
LCD_SEG3 OPAMP2_VINP
TIM3_CH2/TIM11_CH1/ ADC_IN7/
43 - 32 |23 |G4 PA7 /10| FT PA7 SPI1_MOSI/ COMP1_INP/
LCD_SEG4 OPAMP2_VINM
42/154 DoclD022027 Rev 11 Kyy
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6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes. Based on characterization, the minimum and maximum
values refer to sample tests and represent the mean value plus or minus three times the
standard deviation (mean +30).

Typical values

Unless otherwise specified, typical data are based on Ty = 25 °C, Vpp = 3.6 V (for the
1.65 V <Vpp <3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean +20).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 9.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 10.

Figure 9. Pin loading conditions Figure 10. Pin input voltage
MCU pin MCU pin
C=50pF]
ai17851c ) ai17852d
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Table 24. Peripheral current consumption“) (continued)

Typical consumption, Vpp =3.0V, Tp =25 °C

Range 1, Range 2, Range 3,
Peripheral VcoRe= Vcore= VcoRe= Low-power Unit
18V 1.5V 12V sleep and
VOS[1:0] = | VOS[1:0] = | VOS[1:0] = run
01 10 11
?JSCFG & 35 29 24 29
TIM9 9.0 7.4 5.8 7.4
TIM10 7.1 5.8 4.6 5.8
APB2 TIM11 6.5 5.3 4.3 5.3
ADC®@) 11.0 9.1 7.2 9.1
SDIO 28.4 24.2 19.1 24.2
SPI1 5.1 4.2 3.3 42
USART1 9.4 7.8 6.1 7.8
GPIOA 7.3 6.1 4.8 6.1
GPIOB 75 6.1 4.8 6.1
GPIOC 8.2 6.8 5.3 6.8 HA/MHz
GPIOD 8.7 7.1 5.7 7.1 (rcuid
GPIOE 7.6 6.2 4.9 6.2
GPIOF 7.7 6.3 5.0 6.3
AHB GPIOG 8.4 7.0 5.4 7.0
GPIOH 1.8 1.3 1.1 1.3
CRC 0.8 0.6 0.4 0.6
FLASH 26.3 19.3 18.3 -(3)
DMA1 19.0 16.0 12.8 16.0
DMA2 17.0 14.5 11.5 14.5
FSMC 16.0 13.4 10.6 13.4
All enabled 310 246 217 226.7

DoclD022027 Rev 11
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Table 26. High-speed external user clock characteristics(!) (continued)

Symbol Parameter Conditions Min Typ | Max | Unit
Vusen | OSC_IN input pin high level voltage 0.7Vpp | - Vbb v
Vuser | OSC_IN input pin low level voltage Vss - 10.3Vpp

fw(HSEH) OSC_IN high or low time 12 - -

tw(HSEL) - s
trHsE) OSC_IN rise or fall time - - 20
tiHsE)

Cinise) | OSC_IN input capacitance - 26 - pF

1.

Guaranteed by design.

Figure 14. High-speed external clock source AC timing diagram

tw(HSEH)
—'

VHSEH
90%
10% [ [
VHSEL : : :
T 1 1! e ’: ! ! Vt
tH(HSE) »+-e- > tiHsg) ! tw(HSEL) ' :
i THSE >
MS19214V2
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Note:

Caution:

3

4. tsusek) is the startup time measured from the moment it is enabled (by software) to a stabilized
33.%6% l)<Hz oscillation is reached. This value is measured for a standard crystal resonator and it can vary
significantly with the crystal manufacturer.

For C; 4 and C; ,, it is recommended to use high-quality ceramic capacitors in the 5 pF to
15 pF range selected to match the requirements of the crystal or resonator (see Figure 17).
Crqand Cy are usually the same size. The crystal manufacturer typically specifies a load
capacitance which is the series combination of C; 4 and C, ,.

Load capacitance C, has the following formula: C; = C 4 x C o/ (Cq + C o) + Cgyr,, where
Cstray s the pin capacitance and board or trace PCB-related capacitance. Typically, it is
between 2 pF and 7 pF.

To avoid exceeding the maximum value of C| 4 and C|, (15 pF) it is strongly recommended
to use a resonator with a load capacitance C| <7 pF. Never use a resonator with a load
capacitance of 12.5 pF.

Example: if the user chooses a resonator with a load capacitance of C| = 6 pF and Cgyr, =
2 pF, then CL1 = CL2 =8 pF

Figure 17. Typical application with a 32.768 kHz crystal

Resonator with
integrated capacitors

0OSC32_IN

fLSE
Bias D

controlled
gain

132.768 kHZ
‘resonator

STM32L1xx

ai17853b

DoclD022027 Rev 11 83/154




STM32L151xD STM32L152xD

Electrical characteristics

3

Table 43. Synchronous non-multiplexed NOR/PSRAM read timings“) (continued)

Symbol Parameter Min Max Unit
tsu(NWAITV—CLKH) FSMC_NWA'T valid before FSMC_CLK hlgh 6 - ns
th(CLKH-NWAITV) FSMC_NWA'T valid after FSMC_CLK hlgh 0 - ns

1.

C_ =30 pF.

Figure 25. Synchronous non-multiplexed PSRAM write timings

tW(CLK) -:<—>i<—>r tW(CLK)

FSMC_NEx

td(CLKL-NADVL) (CLKL-NADVH
FSMC_NADV '

FSMC_NWAIT

(WAITCFG = Ob, WAITPOL + 0b)

FSMC_NBL A

BUSTURN =0

&
o
[
xe-eod-]----

T (CLKL-AV) (LA
E E td(CLKLINWEH)

td(CLKL-Data) —H<= ! td(CLKL-Data)
; ; [ D1 p2 Y !

| | \ : ) : 0
tsu(NWAITV—CLKH) : i ld(CLKL-NBLH)

th(CLKHINWAITV)

k
td(CLKL-NWEL)

ai14993g
Table 44. Synchronous non-multiplexed PSRAM write timingsm
Symbol Parameter Min Max | Unit

twicLk) FSMC_CLK period 2"Tyok -3 - ns
t4(CLKL-NExL) FSMC_CLK low to FSMC_NEx low (x = 0...2) - 0 ns
td(CLKL-NExH) FSMC_CLK low to FSMC_NEXx high (x = 0...2) 1 - ns
td(CLKL-NADVL) FSMC_CLK low to FSMC_NADV low - 5 ns
td(CLKL-NADVH) FSMC_CLK low to FSMC_NADYV high 7 - ns
tacLkL-Av) FSMC_CLK low to FSMC_Ax valid (x = 16...25) - 0 ns
tacLkL-AIv) FSMC_CLK low to FSMC_Ax invalid (x = 16...25) Thok + 4 - ns
td(CLKL-NWEL) FSMC_CLK low to FSMC_NWE low - 2 ns
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Figure 26. /0 AC characteristics definition

EXTERNAL
OUTPUT
ON 50pF

t(10)out

90%

10%

1
> 0)out

Yy

T

Maximum frequency is achieved if (t, + t;) < 2/3)T and if the duty cycle is (45-55%)
when loaded by 50pF

ai14131c

6.3.15 NRST pin characteristics
The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rpy (see Table 53)
Unless otherwise specified, the parameters given in Table 53 are derived from tests
performed under the conditions summarized in Table 13.
Table 53. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
NRST input low level
Vitrs)” voltage P - - - 0.3 Vop
(1) | NRST input high ) ) i
VIH(NRST) level voltage 0.7 Vop
\%
loL=2mA ) )
Vounrst)" NRST Sutbutlow Ak 0.4
level voltage loL = 1.5 mA ) )
1.65V < Vpp <2.7V
(1) |NRST Schmitt trigger ) ) o @) )
Vhys(NRST) voltage hysteresis 10%Vbp mv
Weak pull-up _
Rpu equivalent resistor(®) Vin=Vss 30 45 60 kQ
NRST input filtered
VF(NRST)(1) pu|se P - - - 50 ns
(3) NRST input not _ _ _
VNF(NRST) filtered pulse 350 ns

1. Guaranteed by design.
2. With a minimum of 200 mV.

3. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance is around 10%.
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6.3.18 SDIO characteristics

Table 62. SDIO characteristics(

Symbol Parameter Conditions Min Max Unit
fop | Clock frequency in data transfer mode CL <30 pF 0 24 MHz
tw(ckL) |Clock low time, fpp = 24 MHz CL <30 pF 20 -
tw(ckry | Clock high time, fpp = 24 MHz CL <30 pF 18() - i,
t, Clock rise time, fpp = 24 MHz CL <30 pF - 5
t Clock fall time, fpp = 24 MHz CL <30 pF - 5
CMD, D inputs (referenced to CK) in SD default mode
) From 2.8 ) )
to 3.6 V
tisu Input setup time, fpp = 24 MHz CL <30 pF 2 -
tiH Input hold time, fpp = 24 MHz CL <30 pF 1.6 - "
CMD, D outputs (referenced to CK) in SD default mode
tovp Output valid default time, fpp = 24 MHz CL <30 pF 0 14
toHD Output hold default time, fpp = 24 MHz CL <30 pF 0 - e
1. Guaranteed by characterization results.
2. Values measured with a threshold level equal to Vpp/2.
Figure 35. SDIO timings
tf tr
tC
tW(CKH - >« »— tW(CKL)

CK / \
¥/< VD «— tOHD

D, CMD(output)

X
tISU —» tiH
D, CMD(input) X % X

MS31068V1
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Table 67. DAC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
Vppa = 3.3V
VRep+ = 3.0V ) )
Tp=0to50°C 20 10 0
4Offset/dT™ Offset error temperature | DAC output buffer OFF VG
coefficient (code 0xB00) [y 3 3v H
VRger+ = 3.0V
To=0t050°C 0 20 50
DAC output buffer ON
C_ <50 pF, R 25kQ o o
DAC output buffer ON - |+0.1/-0.2%| +0.2/-0.5%
Gain(" Gain error(?) c %
No RL’ L <50 pF _ ~ 0 _ o,
DAC output buffer OFF *07-0.2% +0/-04%
Vppa = 3.3V
VRep+ = 3.0V ) )
Tp=0to50°C 10 2 0
4Gain/dT™ Gain error temperature | DPAC output buffer OFF VG
coefficient Vppa = 3.3V H
VRger+ = 3.0V ) )
To=0t050°C 40 8 0
DAC output buffer ON
C_ <50 pF, R 25kQ ) 12 30
DAC output buffer ON
TUE(™ Total unadijusted error LSB
No RL’ C|_ <50 pF . 8 12
DAC output buffer OFF
Settling time (full scale:
for a 12-bit code
transition between the
tseTTLING lowest and the highest | C_ <50 pF, R =5 kQ - 7 12 us
input codes till
DAC_OUT reaches final
value +1LSB
Max frequency for a
correct DAC_OUT
change (95% of final
Update rate value) with 1 LSB C_ <50 pF, R 25 kQ - - 1 Msps
variation in the input
code
Wakeup time from off
state (setting the ENXx bit
tWAKEUP in the DAC Control CL <50 pF, RL >5kQ - 9 15 us
register)®)
Vppa supply rejection
PSRR+ ratio (static DC CL <50 pF, R 25 kQ - -60 -35 dB
measurement)

1. Data based on characterization results.

2. Connected between DAC_OUT and Vgga.

3. Difference between two consecutive codes - 1 LSB.
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7.5 WLCSP64, 0.4 mm pitch wafer level chip scale package
information
Figure 52. WLCSP64, 0.4 mm pitch wafer level chip scale package outline
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1. Drawing is not to scale.
Table 78. WLCSP64, 0.4 mm pitch wafer level chip scale package mechanical
data
millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
A 0.540 0.570 0.600 0.0205 0.0224 0.0236
A1 - 0.190 - - 0.0075 -
A2 - 0.380 - - 0.0150 -
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Table 78. WLCSP64, 0.4 mm pitch wafer level chip scale package mechanical data

(continued)

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
b®?) 0.240 0.270 0.300 0.0094 0.0106 0.0118
D 4.504 4.539 4574 0.1773 0.1787 0.1801
4.876 4,911 4.946 0.1920 0.1933 0.1947

e - 0.400 - - 0.0157 -
el - 2.800 - - 0.1102 -

F - 0.870 - - 0.0343 -

G - 1.056 - - 0.0416 -
aaa - - 0.100 - - 0.0039
bbb - - 0.100 - - 0.0039
cce - - 0.100 - - 0.0039
ddd - - 0.050 - - 0.0020
eee - - 0.050 - - 0.0020

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

2. Dimension is measured at the maximum bump diameter parallel to primary datum Z.

Figure 53. WLCSP64, 0.4 mm pitch wafer level chip scale package

recommended footprint

Dpad

Dsm

MS18965V2

Table 79. WLCSP64, 0.4 mm pitch package recommended PCB design rules

Dimension Recommended values
Pitch 0.4
260 ym max. (circular)
Dpad
220 ym recommended
Dsm 300 pm min. (for 260 ym diameter pad)

PCB pad design

Non-solder mask defined via underbump allowed.
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Marking of engineering samples

The following figure gives an example of topside marking orientation versus ball A1 identifier
location.

Figure 54. WLCSP64, 0.4 mm pitch wafer level chip scale package top view example

Product identification(!)
™* [32L151RD
Date code Revision code
Y|wwl|[r]<
Ball A1
identifier
ST

MS37513V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity
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