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M35B32

32 Kbit, 256-byte page, fast program EEPROM memory

accessed by SPI bus interface

Datasheet - target specification

=
S08 (MN)
150 mil width

S
*
TSSOP8 (DW)
169 mil width

L

UFDFPN8 (MC)
2x3 mm

Features

e SPI bus compatible serial interface

e 32 Kbit of EEPROM divided into two sectors:
— Data sector
— Event sector

e Large page size: 256 bytes
e Fast programming:

— Event sector: 256 bytes programmed in
less than 1 ms

— Data sector: 256 bytes written in less than
5ms

e Low energy EEPROM in either Read, Write,
Program or Erase modes

e 2.5V to 5.5V single supply voltage
e Operating temperature range:
e —40°Cto +85°C
e —40°Cto+125°C
¢ Operating frequency, fc = 20 MHz
e Electronic signature: 20 10 0Ch
e Data cycling:
— Data sector: more than 1 Million write

May 2015

cycles
— Event sector: more than 10 000 write
cycles

e Data retention:

— Data sector: more than 40 years’ data
retention

— Event sector: 1 year
Packages

e SO8 ECOPACK®2
e TSSOP8 ECOPACK®2
e UFDFPN8 ECOPACK®2
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Description

The M35B32 is a 32-Kbit electrically erasable programmable memory (EEPROM) accessed
through the SPI bus.

The M35B32 is able to save and store up to 256 bytes within a very short time with the help
of the Event sector, this feature being convenient in cases of an unexpected power loss or if
an urgent data storage is required. The fast storage is performed with a very low energy
budget as the Program time lasts less than 1 ms and as the supply voltage can be as low as
2.5V associated with a low Programming current (the M35B32 is based on EEPROM cells,
energy-saving technology when compared to the Flash technology).

Memory organization

The M35B32 is split into two sectors:

e the Data sector: standard EEPROM which can be written(@ by page (1 to 256 bytes at
a time) with a standard write time and a standard retention time,

e the Event sector: data bytes which can be programmed(b) by page (1 to 256 bytes at a
time) with a fast programming time and a limited retention time.

The time required to update data is significantly reduced by the Page size (256 bytes) as a
page is updated in a single shot.

Both Data sector and Event sector can be erased either a page at a time (using the Page
Erase instruction) or a sector at a time (using the Sector Erase instruction).

The size of each sector is defined by the user.

Figure 1. Logic diagram

Vce
D — —— Q
C —_—
S —d M35B32
w —O
RESET —(
Vss
Al15472

a. Write cycle = 2 cycles = Erase + Program

b. Program cycle = single cycle (a Write cycle includes two cycles: Erase cycle + Program cycle)
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Figure 2. 8-pin package connections

S g1 gp Vce
Qg2 7 P RESET
W O3 6P C
Vgg 04 50D
Al14872
1. See Package mechanical data section for package dimensions, and how to identify pin-1.
Table 1. Signal names
Signal name Function Direction
C Serial Clock Input
D Serial Data input Input
Q Serial Data output Output
S Chip Select Input
w Write Protect Input
RESET Reset Input
Vee Supply voltage -
Vss Ground -
DocID18391 Rev 4 7/44
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Signal description

During all operations, V¢ must be held stable and within the specified valid range:
Vee(min) to Vee(max).

All of the input and output signals must be held high or low (according to voltages of V|,
Vons VL or VgL, as specified in Table 10). These signals are described below.

Serial Data output (Q)

This output signal is used to transfer data serially out of the device. Data is shifted out on the
falling edge of Serial Clock (C).

Serial Data input (D)

This input signal is used to transfer data serially into the device. It receives instructions,
addresses, and the data to be programmed. Values are latched on the rising edge of Serial
Clock (C).

Serial Clock (C)

This input signal provides the timing of the serial interface. Instructions, addresses, or data
present at Serial Data Input (D) are latched on the rising edge of Serial Clock (C). Data on
Serial Data Output (Q) changes after the falling edge of Serial Clock (C).

Chip Select (§)

When this input signal is high, the device is deselected and Serial Data Output (Q) is at high
impedance. Unless an internal Read, Program, Erase or Write cycle is in progress, the
device will be in the Standby Power mode (this is not the Deep Power-down mode). Driving

Chip Select (S) low selects the device, placing it in the Active Power mode.

After Power-up, a falling edge on Chip Select (§) is required prior to the start of any
instruction.

Reset (RESET)

The Reset (RESET) input provides a hardware reset for the memory. In this mode, the
device is in Standby mode, the WEL and WIP bits are reset (to 0) and the outputs are high
impedance.

When Reset (RESET) is driven high, the memory is in the normal operating mode. When
Reset (RESET) is driven low, the memory will enter the Reset mode(©).

c. Ifthe M35A32 is executing a Write (pr program) cycle), the RESET pin driven active (low) does not stop an on
going Program or Write cycle.

DoclD18391 Rev 4 ‘Yl




M35B32 Signal description

2.6 Write Protect (W)

This input signal puts the device in the Hardware Protected mode, when Write Protect (W) is
driven low (V|_), causing the Event sector to become read-only (by protecting them from
write, program and erase operations). When Write Protect (W) is driven high (V|y), the 4
Kbytes of EEPROM memory can be accessed in Read and Write mode.

2.7 Vcc supply voltage

V¢ is the supply voltage. (See also Section 7 for more)

2.8 Vgs ground

Vgg is the reference for the V¢ supply voltage.

3
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SPI modes

These devices can be driven by a microcontroller with its SPI peripheral running in either of
the two following modes:

e CPOL=0, CPHA=0
e CPOL=1, CPHA=1

For these two modes, input data is latched in on the rising edge of Serial Clock (C), and
output data is available from the falling edge of Serial Clock (C).

The difference between the two modes, as shown in Figure 3, is the clock polarity when the
bus master is in Standby mode and not transferring data:

e Cremains at 0 for (CPOL=0, CPHA=0)

e Cremains at 1 for (CPOL=1, CPHA=1)

Figure 3. SPI modes supported

CPOL CPHA
0 o C
1 1 C

o s X X

Al01438B
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M35B32 SPI modes
Figure 4. Bus master and memory devices on the SPI bus
Vss
Vee
SDO
SPI Interface with SDI
(CPOL, CPHA) = |«
(0,0) or (1, 1) SCK
cl q o] |Vec cl Q] b Ve cl q ] |Vee
A 4 A 4 \/ A A 4 v A 4 A 4 v
SPI Bus Master | | SS | |Vss [ |ss
R SPI Memory R SPI Memory | R SPI Memory
Device Device Device
CS3 €S2 Cst
_ A - - _ _ _ A - _
3 IW IRESET S IW IRESET S Iw IRESET
Refer to Note 1 Refer to Note 1 Refer to Note 1
Note: 1 The /W and /RESET inputs are CMOS inputs and have also to be driven high or low if/when the SPI
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bus master leaves the lines in high impedance. This has to be done with the help of pull up or pull
down resistors (depending on the application requirements).

Figure 4 shows an example of three devices connected to an MCU, on an SPI bus. Only
one device is selected at a time, so only one device drives the Serial Data Output (Q) line at
a time, the other devices are high impedance.

A pull-up resistor connected on each /S input (represented in Figure 4) ensures that each
slave device on the SPI bus is not selected if the bus master leaves the /S line in the high
impedance state.

In applications where the bus master might enter a state where all inputs/outputs SPI lines
are in high impedance at the same time (for example, if the Bus Master is reset during the
transmission of an instruction), the clock line (C) must be connected to an external pull-
down resistor so that, if all inputs/outputs become high impedance, the C line is pulled low
(while the S line is pulled high). This ensures that S and C do not become high at the same
time, and so, that the tgycy requirement is met.
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Operating features

An easy way to modify data

The Page Write (PW) instruction provides a convenient way of modifying data (1 up to 256
contiguous bytes at a time), and simply requires the start address, and the new data in the
instruction sequence.

A fast way to store data

The Page Program (PP) instruction provides a fast way of modifying the data (1 up to 256
contiguous bytes at a time) in the Event sector, provided that these data bytes were erased
(by the completion of an earlier Page Erase instruction).

When addressing the Event sector (Sector 0, see Figure 5), the Page Program instruction is
executed in a very short time (tgp, see Table 11), that is about 5 times faster than when
executing a Page Program (or Page Write) instruction in the Data sector.

To be correctly used, the Event sector has to be first erased. When an event occurs, data
are programmed in the Event sector within a fast time. Later on, when the device receives
less requests from the application, the contents of the Event sector can be copied/written
into the Data sector (to benefit from the standard data retention time of 40 years), after what
the Event sector content can be erased (using only one instruction: the Sector Erase
instruction).

Polling during a write, program or erase cycle

A further improvement in the write, program or erase time can be achieved by not waiting for
the worst case delay (tpw, tpp, tpe, OF tgg). The write in progress (WIP) bit is provided in the
Status Register so that the application program can monitor its value, polling it to establish
when the previous cycle is complete.

3
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Protection modes

The environments where non-volatile memory devices are used can be very noisy. No SPI
device can operate correctly in the presence of excessive noise. To help combat this, the
M35B32 features the following data protection mechanisms:

Power on reset can provide protection against inadvertent changes while the power
supply is outside the operating specification.

Program, Erase and Write instructions are checked that they consist of a number of
clock pulses that is a multiple of eight, before they are accepted for execution.

All instructions that modify data must be preceded by a Write Enable (WREN)
instruction to set the WEL bit (in the status register). This bit is returned to its reset state
by the following events:

—  Power-up

—  Reset (RESET) driven low

—  Write Disable (WRDI) instruction completion
—  Page Write (PW) instruction completion

—  Page Program (PP) instruction completion
— Page Erase (PE) instruction completion

—  Sector Erase (SE) instruction completion

The Hardware Protected mode is entered when Write Protect (W) is driven low,
causing the Event sector to become read-only. When Write Protect (W) is driven high,
the 4 Kbytes of EEPROM memory can be accessed in Read and Write mode.

The Reset (RESET) signal can be driven low to protect the contents of the memory
during any critical time, not just during Power-up and Power-down. When driven active
(low), the RESET pin does not stop an on going Program or Write cycle.

DoclD18391 Rev 4 13/44
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Memory organization

The memory is organized as pages (256 bytes each), with a specific mapping shown in
Figure 5.

The M35B32 decodes addresses from 0000h up to OFFFh. This makes an address range of
4 Kbytes organized as 16 pages of 256 bytes. The M35B32 can also be seen as two sectors
(the Data sector and the Event sector) which boundary is defined by the BPi status register
bits.

e The Data sector (standard EEPROM) is at the top,

e The Event sector (offering a fast programming time tFP) is at the bottom. The Event
sector can be also write-protected with pin W.

Both sectors can be erased in a single cycle, with the help of the Sector Erase instruction;
however, each page can be erased using the Page Erase instructions (recommended for
the Data sector).

Figure 5. Memory organization

Address = OFFFh

Data sector
(16 — N pages(")

Event sector | —
(N pages(V) [W=0:
(can be W=1:
write-protected)

the Event sector is write-protected
the Event sector can be written

Address = 0000h

MS18671v1

1. N is defined by the BPi bits (see Section 6.4.3).

Each page can be individually:

e programmed (bits are programmed from 1 to 0),

e erased (bits are erased from 0 to 1),

e written (bits are changed to either 0 or 1).

When the Page Program instruction addresses bytes in the Data sector, the instruction is

executed with the programming time tpp, when the Page Program instruction addresses
bytes in the Event sector, the instruction is executed with the fast programming time tgp.

3
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Figure 6. Block diagram

Reset —
— . High-voltage
W —> Control logic generator
S —>
K
C 3
y
D —>
1/0 shift register
Q <+
Address Register 256 byte Staffus
and counter data buffer Register

|

Y decoder

OFFFh

0000h 00FFh

<+—— 256 bytes (Page size) ——

X decoder

First N pages can
be made read-only

Al14880
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Instructions

All instructions, addresses and data are shifted in and out of the device, most significant bit
first.

Serial Data Input (D) is sampled on the first rising edge of Serial Clock (C) after Chip Select
(S) is driven low. Then, the one-byte instruction code must be shifted in to the device, most
significant bit first, on Serial Data Input (D), each bit being latched on the rising edges of
Serial Clock (C).

The instruction set is listed in Table 2.

Every instruction sequence starts with a one-byte instruction code. Depending on the
instruction, this might be followed by address bytes, or by data bytes, or by both or none.

In the case of a Read Data Bytes (READ) or Read Status Register (RDSR) instruction, the
shifted-in instruction sequence is followed by a data-out sequence. Chip Select (S) can be
driven high after any bit of the data-out sequence is being shifted out.

In the case of a Page Write (PW), Page Program (PP), Page Erase (PE), Sector Erase (SE),
Write Enable (WREN) or Write Disable (WRDI) instruction, Chip Select (S) must be driven
high exactly at a byte boundary, otherwise the instruction is rejected, and is not executed.
That is, Chip Select (S) must driven high when the number of clock pulses after Chip Select

(S) being driven low is an exact multiple of eight.

All attempts to access the memory array during a Write cycle, Program cycle or Erase cycle
are ignored, and the internal Write cycle, Program cycle or Erase cycle continues
unaffected.

Table 2. Instruction set

Instruction Description One-byte instruction | Address | Dummy Data
code bytes bytes bytes
WREN Write Enable 0000 0110 06h 0 0 0
WRDI Write Disable 0000 0100 04h 0 0 0
RDID Read Identification 1001 1111 9Fh 0 0 1t03
RDSR Read Status Register 0000 0101 05h 0 0 1t0
WRSR Write Status Register 0000 0001 01h 0 0 1
READ Read Data Bytes 0000 0011 03h 3 0 110
PW Page Write 0000 0010 02h 3 0 1to 256
PP Page Program 0000 1010 O0Ah 3 0 1 to 256
PE Page Erase 1101 1011 DBh 3 0 0
SE Sector Erase 1101 1000 D8h 3 0 0

3
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Write Enable (WREN)

The Write Enable (WREN) instruction (Figure 7) sets the Write Enable Latch (WEL) bit.

The Write Enable Latch (WEL) bit must be set prior to every Page Write (PW), Page
Program (PP), Page Erase (PE), and Sector Erase (SE) instruction.

The Write Enable (WREN) instruction is entered by driving Chip Select (S) low, sending the

instruction code, and then driving Chip Select (S) high.

Figure 7. Write Enable (WREN) instruction sequence

_\ /7
01 2 3 45 6 7

c 1
—— Instruction

o\ [\

High Impedance

0|

Al02281E

Write Disable (WRDI)

The Write Disable (WRDI) instruction (Figure 8) resets the Write Enable Latch (WEL) bit.

The Write Disable (WRDI) instruction is entered by driving Chip Select (S) low, sending the
instruction code, and then driving Chip Select (S) high.

The Write Enable Latch (WEL) bit is reset under the following conditions:

e Power-up

e  Write Disable (WRDI) instruction completion

e Page Write (PW) instruction completion

e  Page Program (PP) instruction completion

e Page Erase (PE) instruction completion

e  Sector Erase (SE) instruction completion

Figure 8. Write Disable (WRDI) instruction sequence

2

P

—

01 2 3 45 6 7

¢— Instruction —>|

High Impedance

Al03750D
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6.3 Read Identification (RDID)

The Read Identification (RDID) instruction allows the 8-bit manufacturer identification to be
read, followed by two bytes of device identification. The manufacturer identification is
assigned by JEDEC, and has the value 20h for STMicroelectronics. The device
identification is assigned by the device manufacturer, and indicates the memory type in the
first byte (58h), and the memory capacity of the device in the second byte (0Ch).

Any Read Identification (RDID) instruction while an Erase or Program cycle is in progress, is
not decoded, and has no effect on the cycle that is in progress.

The device is first selected by driving Chip Select (S) low. Then, the 8-bit instruction code for
the instruction is shifted in. This is followed by the 24-bit device identification, stored in the
memory, being shifted out on Serial Data Output (Q), each bit being shifted out during the
falling edge of Serial Clock (C).

The instruction sequence is shown in Figure 9.

The Read Identification (RDID) instruction is terminated by driving Chip Select (S) high at
any time during data output.

When Chip Select (S) is driven high, the device is put in the Standby Power mode. Once in
the Standby Power mode, the device waits to be selected, so that it can receive, decode and
execute instructions.

Table 3. Read Identification (RDID) data-out sequence

Device Identification
Manufacturer Identification

Memory type Memory capacity

20h 10h 0Ch

Figure 9. Read Identification (RDID) instruction sequence and data-out sequence

§ —\ —
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 16 18 28 29 30 31
C
Instruction ———
D \
\
Manufacturer Identification Device Identification
High Impedance
a VA CoER0000 6
/
MSB MSB
Al06809
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M35B32 Instructions
6.4 Read Status Register (RDSR)
b7 b6 b5 b4 b3 b2 b1 b0
0 0 BP3 | BP2 | BPI BPO wer® | wip®
EEPROM bits RAM bits
1. WEL and WIP are volatile read-only bits (WEL is set and reset by specific instructions; WIP is
automatically set and reset by the internal logic of the device).
The Read Status Register (RDSR) instruction allows the Status Register to be read. The
Status Register may be read at any time, even while a Program, Erase or Write cycle is in
progress. When one of these cycles is in progress, it is recommended to check the Write In
Progress (WIP) bit before sending a new instruction to the device. It is also possible to read
the Status Register continuously, as shown in Figure 10.
The value read by the RDSR instruction depends on the logical signal applied on the W
input pin:
e if W=0: Status Register = [0, 0, 0, 0, 0, 0, WEL, WIP]
e if W=1: Status Register = [0, 0, BP3, BP2, BP1, BP0, WEL, WIP]
The status bits of the Status Register are as follows:
6.4.1 WIP bit
The Write In Progress (WIP) bit indicates whether the memory is busy with a Write, Program
or Erase cycle. When set to 1, such a cycle is in progress, when reset to 0 no such cycle is
in progress.
6.4.2 WEL bit

3

The WEL bit is set to 1 after decoding a WREN instruction. When the WEL bitis setto 1, a
Write, Program or Erase instruction is executed; when set to 0, a Write, Program or Erase
instruction is not executed.

The WEL bit is reset to 0 after the completion of a Write, Program or Erase instruction,
unless when /W is driven low when addressing the Event sector (see table4).
Table 4. Value of the WEL bit after decoding a Page Write, Page Program, Page
Erase or Sector Erase instruction
Targeted M35B32 sector w input=0 w input =1

Data sector: (16-N) pages(") WEL is reset to 0
WEL is resetto 0

Event sector: N pages(") WEL is not reset

1. N is defined with BPi bits and (0 < N < 15): Page = 256 bytes.
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6.4.3

Note:
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1

BPi bits

BPi bits define the size of the Event sector = N pages (one page = 256 bytes), where N is
the binary value of (BP3,BP2,BP1,BP0) (0 < N < 15).

BPi bits also define the size of the write-protected area.

N O 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15
|BPi‘OOOO‘OOO1‘OO10‘OO11‘0100‘0101‘0110‘0111‘1000‘1001‘1010‘1011‘1100‘1101‘1110‘1111‘

The maximum size of the write-protected area is 15 pages (this means that the top page
cannot be write-protected).

When W=0, the BPi bits cannot be read and the Status Register is read as [0, 0, 0, 0, O, 0,
WEL, WIP].

Figure 10. Read Status Register (RDSR) instruction sequence and data-out sequence

s\

01 2 3 45 6 7 8 9 1011 12 13 14 15

[— Instruction ——»

s YAV ;

Status Register Out Status Register Out
High Impedance Y

. 20,0.00.0,00,00000 000

MSB MSB

Al02031E
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3

Write Status Register (WRSR)

The Write Status Register (WRSR) instruction allows new values to be written to the Status
Register. Before it can be accepted, a Write Enable (WREN) instruction must previously
have been executed. After the Write Enable (WREN) instruction has been decoded and
executed, the device sets the Write Enable Latch (WEL).

The Write Status Register (WRSR) instruction is entered by driving Chip Select (S) low,
followed by the instruction code and the data byte on Serial Data input (D).

The instruction sequence is shown in Figure 11.

The Write Status Register (WRSR) instruction has no effect on b7, b6, b1 and b0 of the
Status Register.

Chip Select (S) must be driven high after the eighth bit of the data byte has been latched in.
If not, the Write Status Register (WRSR) instruction is not executed. As soon as Chip Select
(S) is driven high, the self-timed Write Status Register cycle (whose duration is tyy) is
initiated. While the Write Status Register cycle is in progress, the Status Register may still
be read to check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP)
bit is 1 during the self-timed Write Status Register cycle, and is 0 when it is completed. At
some unspecified time before the cycle is completed, the Write Enable Latch (WEL) is reset.

The Write Status Register (WRSR) instruction allows the user to change the values of the
Block Protect (BP3, BP2, BP1, BPO0) bits, to define the size of the area that is to be treated
as read only.

e If the Write Protect pin (W) is driven high, it is possible to write to the Status Register
provided that the Write Enable Latch (WEL) bit has previously been set by a Write
Enable (WREN) instruction

e If the Write Protect pin (W) is driven low, attempts to write the Status Register are not
executed (even if the Write Enable Latch (WEL) bit was previously set with a previous
Write Enable instruction). As a consequence, the size and the write protection status of
the Event sector (which size is defined by the (BP3, BP2, BP1, BPO0) bits of the Status
Register) cannot be modified.

Figure 11. Write Status Register (WRSR) instruction sequence
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Instructions M35B32

6.6 Read Data Bytes (READ)

The device is first selected by driving Chip Select (S) low. The instruction code for the Read
Data Bytes (READ) instruction is followed by a 2-byte address (A15-A0), each bit being
latched-in during the rising edge of Serial Clock (C). Then the memory contents, at that
address, is shifted out on Serial Data Output (Q), each bit being shifted out, at a maximum
frequency fg, during the falling edge of Serial Clock (C).

The instruction sequence is shown in Figure 12

The first byte addressed can be at any location. The address is automatically incremented
to the next higher address after each byte of data is shifted out. The whole memory can,
therefore, be read with a single Read Data Bytes (READ) instruction. When the highest
address (OFFFh) is reached, the address counter rolls over to 0000h, allowing the read
sequence to be continued indefinitely.

The Read Data Bytes (READ) instruction is terminated by driving Chip Select (S) high. Chip
Select (S) can be driven high at any time during data output. Any Read Data Bytes (READ)
instruction, while an Erase, Program or Write cycle is in progress, is rejected without having
any effects on the cycle that is in progress.

Figure 12. Read Data Bytes (READ) instruction sequence and data-out sequence

s\

01 2 3 45 6 7 8 9 10 20 21 22 23 24 25 26 27 28 29 30 31

— Instruction 4+7 16-Bit Address 4,(
o\ AT ER0000

MSB

v Data Out 1 Data Out 2

5 High Impedance /7 eeaaan@ :7 ::

MSB

Al01793D

1. Address bits A15 to A12 are Don’t Care.

3
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Instructions

6.7

Note:

3

Page Write (PW)

As shown in Figure 13, to send this instruction to the device, Chip Select (S) is first driven
low. The bits of the instruction byte, address bytes, and at least one data byte are then
shifted in, on Serial Data Input (D). The instruction is terminated by driving Chip Select (S)
high at a byte boundary of the input data. In the case of Figure 13, this occurs after the
eighth bit of the data byte has been latched in, indicating that the instruction is being used to
write a single byte. The self-timed Write cycle starts from the rising edge of Chip Select (S),
and continues for a period tpyy (as specified in Table 11), at the end of which the Write in

Progress (WIP) bit is reset to 0.

However, if Chip Select (S) continues to be driven low, the next byte of input data is shifted
in, so that more than a single byte, starting from the given address towards the end of the
same page, can be written in a single internal Write cycle.

Each time a new data byte is shifted in, the least significant bits of the internal address
counter are incremented. If the number of data bytes sent to the device exceeds the page
boundary, the internal address counter rolls over to the beginning of the page, and the
previous data there are overwritten with the incoming data. (The page size of these devices
is 256 bytes).

The instruction is not accepted, and is not executed, under the following conditions:

e If the Write Enable Latch (WEL) bit has not been set to 1 (by executing a Write Enable
instruction just before)

e If a write cycle is already in progress

e If the device has not been deselected, by Chip Select (§) being driven high, at a byte
boundary (after the eighth bit b0, of the last data byte that has been latched in)

e If the addressed page is in the region protected by the Block Protect (BP3, BP2, BP1,
BPO) bits.

The self-timed write cycle tpyy is internally executed as a sequence of two consecutive
events: [Erase addressed byte(s)], followed by [Program addressed byte(s)]. An erased bit
is read as “1” and a programmed bit is read as “0”.

A Page Write (PW) instruction applied to a page that is Hardware Protected is not executed.

Any Page Write (PW) instruction, while an Erase, Program or Write cycle is in progress, is
rejected without having any effects on the cycle that is in progress.
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Figure 13. Page Write (PW) instruction sequence
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1. Address bits A15 to A12 are Don’t Care
2. 10256
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Instructions

6.8

Note:

3

Page Program (PP)

The Page Program instruction has be used when addressing erased bytes (see Note:
below).

The Page Program (PP) instruction allows bytes to be programmed in the memory
(changing bits from 1 to 0, only). Before it can be accepted, a Write Enable (WREN)
instruction must have been previously executed. (This sets the Write Enable Latch (WEL)
bit).

The Page Program (PP) instruction is entered by driving Chip Select (S) low, followed by the
instruction code, two address bytes and at least one data byte on Serial Data Input (D). The
transmitted data must NOT exceed the addressed page boundary as a wrap round would
corrupt the data from the start address of the same page. Chip Select (S) must be driven low
for the entire duration of the sequence.

The instruction sequence is shown in Figure 14.

Chip Select (S) must be driven high after the eighth bit of the last data byte has been latched
in, otherwise the Page Program (PP) instruction is not executed.

As soon as Chip Select (S) is driven high, the self-timed Page Program cycle is initiated.
The Page Program cycle lasts tpp when the Data sector is addressed, or tgp when the Event
sector is addressed. While the Page Program cycle is in progress, the Status Register may
be read to check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP)
bit is at 1 during the self-timed Page Program cycle, and it is at 0 when the cycle is
completed. The Write Enable Latch (WEL) bit is also reset (or not) once the self-timed Page
Program cycle is complete, depending on the logical level applied on the W input pin and
the value of the decoded address, as shown in Table 4.

A Page Program (PP) instruction applied to a page that is Hardware Protected is not
executed.

Any Page Program (PP) instruction, while an Erase, Program or Write cycle is in progress,
is rejected without having any effects on the cycle that is in progress.

The Program instruction does not include an Erase cycle (unlike the Page Write instruction,
which includes two cycles: Erase+ Program). As a consequence, the Page Program
instruction has to be used only when pointing to locations which were previously erased.

In addition, as the M35B32 offers the ECC feature (see Section 6.9), it is important to check,
before programming data with the Page Program instruction, that the addressed bytes are
inside an erased area defined as a multiple of four bytes.

Example: to program data inside locations [003h-011h], the minimum erased area has to be
[000h-013h], because location 003h belongs to the four bytes [000h-003h] and location
011h belongs to the four bytes [010h-013h].
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Figure 14. Page Program (PP) instruction sequence

—

9]

01 2 3 45 6 7 8 9 10 20 21 22 23 24 25 26 27 28 29 30 31

Data Byte

High Impedance

Al01795D

1. 1<n<256.
2. Address bits A15 to A12 are Don’t Care.

6.9 ECC (error correction code) and write cycling

The M35B32 devices offer an ECC (error correction code) logic which compares each 4-
byte word with its associated 6 EEPROM bits of ECC. As a result, if a single bit out of

4 bytes of data happens to be erroneous during a read operation, the ECC detects it and
replaces it with the correct value. The read reliability is therefore much improved by the use
of this feature.

Note, however, that even if a single byte has to be written, 4 bytes are internally modified
(plus the ECC bits), that is, the addressed byte is cycled together with the other three bytes
making up the word. It is therefore recommended to write data by word (4 bytes) at address
4*N (where N is an integer) in order to benefit from the larger amount of Write cycles.

Those devices are qualified at 1 million (1 000 000) write cycles, using a cycling routine that
writes to the device by multiples of 4-byte packets.

3
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Instructions

6.10

3

Page Erase (PE)

The Page Erase (PE) instruction is mostly dedicated to the Event sector, as this sector must
be erased before executing a Page Program instruction (fast programming time).

The Page Erase instruction resets to 1 (FFh) all bits inside the chosen page. Before it can
be accepted, a Write Enable (WREN) instruction must have been executed previously. After
the Write Enable (WREN) instruction has been decoded, the device sets the Write Enable
Latch (WEL).

The Page Erase (PE) instruction is entered by driving Chip Select (S) low, followed by the
instruction code, and two address bytes on Serial Data Input (D). Any address inside the
Page is a valid address for the Page Erase (PE) instruction. Chip Select (S) must be driven
low for the entire duration of the sequence.

The instruction sequence is shown in Figure 15.

Chip Select (S) must be driven high after the eighth bit of the last address byte has been
latched in, otherwise the Page Erase (PE) instruction is not executed. As soon as Chip
Select (S) is driven high, the self-timed Page Erase cycle (whose duration is tpg) is initiated.
While the Page Erase cycle is in progress, the Status Register may be read to check the
value of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is at 1 during the
self-timed Page Erase cycle, and it is at 0 when the cycle is complete. The Write Enable
Latch (WEL) bit is also reset (or not) once the self-timed Page Earse cycle is complete,
depending on the logical level applied on the W input pin and the value of the decoded
address, as shown in Table 4).

A Page Erase (PE) instruction applied to a page in Event sector that is Hardware Protected
is not executed.

Any Page Erase (PE) instruction, while an Erase, Program or Write cycle is in progress, is
rejected without having any effects on the cycle that is in progress.

Figure 15. Page Erase (PE) instruction sequence
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3. Address bits A15 to A12 are Don’t Care.
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6.11

28/44

Sector Erase (SE)

The M35B32 offers two sectors: the Data sector and the Event sector.

The Sector Erase (SE) instruction sets to 1 (FFh) all bits inside the chosen sector:

e when the transmitted address is inside the Event sector, the data in the Event sector
are erased if the W pin is driven high

e when the transmitted address is inside the Data sector, the data in the top pages are
erased (whatever the state of the W pin)

e when the transmitted address is above 1000h: no action

Before it can be accepted, a Write Enable (WREN) instruction must previously have been
executed.

After the Write Enable, the Sector Erase (SE) instruction is entered by driving Chip Select
(S) low, followed by the instruction code, and two address bytes on Serial Data Input (D).
Any address inside the Sector is a valid address for the Sector Erase (SE) instruction. Chip
Select (S) must be driven low for the entire duration of the sequence.

The instruction sequence is shown in Figure 16.

Chip Select (S) must be driven high after the eighth bit of the last address byte has been
latched in, otherwise the Sector Erase (SE) instruction is not executed. As soon as Chip
Select (S) is driven high, the self-timed Sector Erase cycle (whose duration is tgg) is
initiated. While the Sector Erase cycle is in progress, the Status Register may be read to
check the value of the Write In Progress (WIP) bit. The Write In Progress (WIP) bit is at 1
during the self-timed Sector Erase cycle, and it is at 0 when the cycle is complete. The Write
Enable Latch (WEL) bit is also reset (or not) once the self-timed Sector Erase cycle is
complete, depending on the logical level applied on the W input pin and the value of the
decoded address, as shown in Table 4.

A Sector Erase (SE) instruction applied to a sector that contains a page that is Hardware
Protected is not executed.

Any Sector Erase (SE) instruction, while an Erase, Program or Write cycle is in progress, is
rejected without having any effects on the cycle that is in progress.

Figure 16. Sector Erase (SE) instruction sequence

01 2 3 4 5 6 7 8 9 29 30 31
SO N R )

— Instruction 16-bit address
y\/ O 0.0.0
MSB
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1. Address bits A15 to A12 are Don’t Care.
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Power-up and power-down

7

71

711

71.2

713

3

Power-up and power-down

Supply voltage (Vcc)

Operating supply voltage V¢

Prior to selecting the memory and issuing instructions to it, a valid and stable V¢ voltage
within the specified [Vc(min), Vec(max)] range must be applied (see Table 6). In order to
secure a stable DC supply voltage, it is recommended to decouple the V¢ line with a
suitable capacitor (usually of the order of 10 nF to 100 nF) close to the V¢/Vgg package
pins.

This voltage must remain stable and valid until the end of the transmission of the instruction
and, for write, program and erase instructions, until the completion of the internal write,
program or erase cycle, respectively.

Power-up conditions

When the power supply is turned on, V¢ continuously rises from Vgg to V. During this
time, the Chip Select (S) line is not allowed to float but should follow the V¢ voltage, it is
therefore recommended to connect the S line to V¢ via a suitable pull-up resistor.

In addition, the Chip Select (S) input offers a built-in safety feature, as this input is edge-
sensitive as well as level-sensitive: after power-up, the device does not become selected
until a falling edge has first been detected on Chip Select (S). This ensures that Chip Select
(S) must have been high, prior to going low to start the first operation.

The V¢ rise time must not vary faster than 1 V/ps.

Internal reset during power up

In order to prevent inadvertent write operations during power-up (continuous rise of V), a
power on reset (POR) circuit is included. At power-up, the device does not respond to any
instruction until the V¢ has reached the power on reset threshold voltage (this threshold is
lower than the minimum V¢ operating voltage defined in Table 6).

Until V¢ has passed over the POR threshold, the device is reset, then the device is in the
following state:
e  Standby Power mode

e deselected (at next power-up, a falling edge is required on Chip Select (§) before any
instruction can be started)

e  Status register:
— the Write Enable Latch (WEL) is resetto O
—  the Write In Progress (WIP) is reset to 0

The BP3, BP2, BP1 and BPO bits of the Status Register are unchanged from the previous
power down (they are non-volatile bits).
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71.4

30/44

Power-down

At power-down (continuous decrease in V), as soon as V¢ drops from the normal
operating voltage to below the power on reset threshold voltage, the device is reset and
stops responding to any instruction sent to it. During power-down, the device must be
deselected (the Chip Select (S) should be allowed to follow the voltage applied on V) and
in Standby Power mode (that is, there should be no internal Write cycle in progress).

As an extra protection, the Reset (RESET) signal can be driven low for the whole duration of
the power-up and power-down phases.

3
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Initial delivery state

8

3

Initial delivery state

The device is delivered with the memory array with all bits set to 1. The BPi bits of the

Status Register are programmed with (BP3,BP2,BP1,BP0) = (0, 0, 0, 0).

Maximum rating

Stressing the device outside the ratings listed in Table 5 may cause permanent damage to
the device. These are stress ratings only, and operation of the device at these, or any other

conditions outside those indicated in the operating sections of this specification, is not

implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability. Refer also to the STMicroelectronics SURE Program and other relevant

quality documents.

Table 5. Absolute maximum ratings

Symbol Parameter Min. Max. Unit
Tstg | Storage temperature —65 150 °C
Teap |Lead temperature during soldering See note (V) °C
Vio Input and output voltage (with respect to Ground) -0.6 Vee + 0.6 \%
Vee Supply voltage -0.6 6.5 \%
Vesp Electrostatic discharge voltage (human body model) @) - 4000 \%
1. Compliant with JEDEC Std J-STD-020 (for small body, Sn-Pb or Pb assembly), the ST ECOPACK®
7191395 specification, and the European directive on Restrictions on Hazardous Substances (RoHS)
2002/95/EU.
2. JEDEC Std JESD22-A114A (C1=100 pF, R1=1500 Q R2=500 Q)
31/44
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10 DC and AC parameters

This section summarizes the operating and measurement conditions, and the DC and AC
characteristics of the device. The parameters in the DC and AC characteristic tables that
follow are derived from tests performed under the measurement conditions summarized in
the relevant tables. Designers should check that the operating conditions in their circuit
match the measurement conditions when relying on the quoted parameters.

Table 6. Operating conditions (range 6)

Symbol Parameter Min. Max. Unit
Vee Supply voltage 2.5 5.5 \Y,
Ta Ambient operating temperature —40 85 °C

Table 7. Operating conditions (range 3)

Symbol Parameter Min. Max. Unit
Vee Supply voltage 25 55 \%
Ta Ambient operating temperature —40 125 °C

Table 8. AC measurement conditions

Symbol Parameter Min. Max. Unit
CL Load capacitance 30 pF
Input rise and fall times - 5 ns
Input pulse voltages 0.2V 10 0.8V \Y
Input and output timing reference voltages 0.3V t0 0.7V \Y

1. Output Hi-Z is defined as the point where data out is no longer driven.

Figure 17. AC measurement I/O waveform

Input Levels Input and Output
Timing Reference Levels

0.8V,
X X
XA\ 0.3V,
0.2Vee cc

Al00825B
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Table 9. Capacitance

Symbol Parameter Test condition Min. Max. Unit
Cout Output capacitance (Q) Vout =0V - 8 pF
CiN Input capacitance (other pins) ViN=0V - 6 pF

1. Sampled only, not 100% tested, at Ty=25°C.

Table 10. DC characteristics("

Test condition . .
Symbol Parameter (in addition to those in Table 6) Min. Max. Unit
I Input leakage current - - +2 MA
Lo Output leakage current - - 2 MA
Standby current _
lcct | (Standby and Reset S =Vce, ViN=Vss orVee - 5 MA
modes)
. C =0.1Vgc/0.9.Vc at 10 MHz, )
lccs | Operating current (Read) Q = open 4 mA
Operating current (Write =_ @
loca | or Program) S=Vce 4 mA
ViL Input low voltage - -05 0.3Vee V
Vi Input high voltage - 0.7Vee | Vect0.4 V
Voo |Output low voltage loL =1.6 mA - 0.4 \
Von | Output high voltage loy =-0.4 mA 0.8 Ve - \
1. Preliminary data.
2. Characterized only, not tested in production.
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Table 11. AC characteristics
Test conditions specified in Table 6 and Table 8
Min. Max. Min. Max.
Symbol Alt. Parameter Unit
Vec=25t05.5V|Vec=45t05.5V

fc fsck | Clock frequency D.C. 10 D.C. 20 MHz
tsLcH tcssq | S active setup time 30 - 15 - ns
tsHCH tcss2 S not active setup time 30 - 15 - ns
tsHsL tcs S deselect time 40 - 20 - ns
tcHsH tcsH S active hold time 30 - 15 - ns
tcHsL - S not active hold time 30 - 15 - ns
tey™ | touy | Clock high time 40 - 20 - ns
te (1 tcrL | Clock low time 40 - 20 - ns
toLen® trc | Clock rise time - 2 - 2 ps
torcl® | tec | Clock fall time - 2 - 2 us
toveH tpsy |Data in setup time 10 - 5 - ns
tcHDX tpy | Datain hold time 10 - 10 - ns
tSHQZ(z) tpis | Output disable time - 40 - 20 ns
tCLQV(3) ty | Clock low to output valid - 40 - 20 ns
tcLax tho | Output hold time 0 - 0 - ns
taran® | tro | Output rise time - 40 - 20 ns
tanal® | tro |Output fall time - 40 - 20 ns
tRLRH(Z) trst | Reset pulse width 10 - 10 - us
tRHSL trec | Reset recovery time - 3 - 3 ps
tohri ) Chip should have been deselected before 10 ) 10 ) ns

Reset is de-asserted
twHsL - Write Protect setup time 50 - 50 - ns
tsHwL - Write Protect hold time 100 - 100 - ns
tpw - Page Write cycle time - 5 - 5 ms
tpp - Page Program cycle time - 5 - 5 ms
tep ) Fast Page Program cycle time (when ) 1 ) 1 ms
addressing the Event sector)

tpe - Page Erase cycle time - 5 - 5 ms
tsg - Sector Erase cycle time - 5 - 5 ms
tw - Write to Status Register cycle time - 5 - 5 ms

Value guaranteed by characterization, not 100% tested in production.

tch * toL must never be lower than the shortest possible clock period, 1/fc(max).

equal to (or greater than) tc| qy; In all other cases, | must be equal to (or greater than) to qy+tsy-
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DC and AC parameters

Figure 18. Serial input timing
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Figure 19. Write Protect setup and hold timing
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Figure 20. Output timing
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M35B32 Package mechanical data

1 Package mechanical data
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.

11.1 SO8N package information

3

Figure 22. SO8N - 8-lead plastic small outline, 150 mils body width, package outline
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1. Drawing is not to scale.
Table 12. SO8N - 8-lead plastic small outline, 150 mils body width,
package mechanical data
millimeters inches(!)
Symbol

Min. Typ. Max. Min. Typ. Max.
A - - 1.750 - - 0.0689
A1 0.100 - 0.250 0.0039 - 0.0098

A2 1.250 - - 0.0492 - -
b 0.280 - 0.480 0.0110 - 0.0189
0.170 - 0.230 0.0067 - 0.0091
D 4.800 4.900 5.000 0.1890 0.1929 0.1969
E 5.800 6.000 6.200 0.2283 0.2362 0.2441
E1 3.800 3.900 4.000 0.1496 0.1535 0.1575

e - 1.270 - - 0.0500 -
h 0.250 - 0.500 0.0098 - 0.0197

k 0° - 8° 0° - 8°
L 0.400 - 1.270 0.0157 - 0.0500

DoclD18391 Rev 4 37/44




Package mechanical data M35B32

Table 12. SO8N - 8-lead plastic small outline, 150 mils body width,
package mechanical data (continued)

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
L1 - 1.040 - - 0.0409 -
cce - - 0.100 - - 0.0039

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

Figure 23. SO8N - 8-lead plastic small outline, 150 mils body width,
package recommended footprint
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1. Dimensions are expressed in millimeters.
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Package mechanical data

11.2

3

TSSOP8 package information

Figure 24.TSSOP8 — 8-lead thin shrink small outline, 3 x 4.4 mm, 0.5 mm pitch,
package outline
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1. Drawing is not to scale.

Table 13. TSSOPS8 — 8-lead thin shrink small outline, 3 x 4.4 mm, 0.5 mm pitch,
package mechanical data

millimeters inches(!
Symbol
Min. Typ. Max. Min. Typ. Max.

A - - 1.200 - - 0.0472
A1 0.050 - 0.150 0.0020 - 0.0059
A2 0.800 1.000 1.050 0.0315 0.0394 0.0413
b 0.190 - 0.300 0.0075 - 0.0118
c 0.090 - 0.200 0.0035 - 0.0079
CP - - 0.100 - - 0.0039
D 2.900 3.000 3.100 0.1142 0.1181 0.1220
e - 0.650 - - 0.0256 -

E 6.200 6.400 6.600 0.2441 0.2520 0.2598
E1 4.300 4.400 4.500 0.1693 0.1732 0.1772
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

o 0° - 8° 0° - 8°

1. Values in inches are converted from mm and rounded to four decimal digits.
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UFDFN8 package information

Figure 25. UFDFNS8 - 8-lead, 2 x 3 mm, 0.5 mm pitch ultra thin profile fine pitch
dual flat package outline
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1. Max. package warpage is 0.05 mm.

2. Exposed copper is not systematic and can appear partially or totally according to the cross section.

Drawing is not to scale.

Table 14. UFDFNS - 8-lead, 2 x 3 mm, 0.5 mm pitch ultra thin profile fine pitch dual flat
package mechanical data

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
A 0.450 0.550 0.600 0.0177 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
b 0.200 0.250 0.300 0.0079 0.0098 0.0118
D 1.900 2.000 2.100 0.0748 0.0787 0.0827
D2 1.200 - 1.600 0.0472 - 0.0630
E 2.900 3.000 3.100 0.1142 0.1181 0.1220
E2 1.200 - 1.600 0.0472 - 0.0630
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Table 14. UFDFNS - 8-lead, 2 x 3 mm, 0.5 mm pitch ultra thin profile fine pitch dual flat
package mechanical data (continued)

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max
- 0.500 - 0.0197

K 0.300 - - 0.0118 - -

0.300 - 0.500 0.0118 - 0.0197
L1 - - 0.150 - - 0.0059
L3 0.300 - - 0.0118 - -
aaa - - 0.150 - - 0.0059
bbb - - 0.100 - - 0.0039
cce - - 0.100 - - 0.0039
ddd - - 0.050 - - 0.0020
eeel® - - 0.080 - - 0.0031

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

Dimension b applies to plated terminal and is measured between 0.15 and 0.30 mm from the terminal tip.

3. Applied for exposed die paddle and terminals. Exclude embedding part of exposed die paddle from mea-

suring.
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Part numbering M35B32

12 Part numbering

Table 15. Ordering information scheme
Example: M35B32 - W MN 6 T G /K

Device type

M35B = Application-specific SPI serial access EEPROM

Device function

32 = 32 Kbits (4 Kb x 8)

Operating voltage
W=Vcc=25Vto55V

Package

MN = SO8 (150 mil width)
DW = TSSOP8

MC = UFDFPN8

Device grade

6 = Industrial temperature range, -40 to 85 °C. Device tested with standard test flow

3 = Device tested with high-reliability certified flow(!) automotive temperature range
(-40to 125 °C)

Option

blank = Standard packing

T = Tape and reel packing

Plating technology
P or G = ECOPACK® (RoHS compliant)

Process
K= F8H()

1. ST strongly recommends the use of the Automotive Grade devices for use in an automotive environment.
The high reliability certified flow (HRCF) is described in the quality note QNEE9801. Please ask your
nearest ST sales office for a copy.

2. Used only for device grade 3.

For a list of available options (speed, package, etc.), please contact your nearest ST sales
office.

Engineering samples

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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Revision history

Table 16. Document revision history

Date

Version

Changes

15-Mar-2011

1

Initial release.

04-Apr-2011

Updated:
— Section : Typical application
— Note b on page 6

24-May-2011

Status of document changed from Internal to Public.

27-May-2015

Updated:

— Features;

— Disclaimer. Removed military warning;

— Section 11: Package mechanical data;

— Figure 22: SO8N — 8-lead plastic small outline, 150 mils body width,
package outline;

— Figure 24: TSSOPS8 — 8-lead thin shrink small outline, 3 x 4.4 mm,
0.5 mm pitch, package outline

— Figure 25: UFDFN8 - 8-lead, 2 x 3 mm, 0.5 mm pitch ultra thin profile
fine pitch dual flat package outline

— Table 12: SO8N — 8-lead plastic small outline, 150 mils body width,
package mechanical data

— Table 13: TSSOPS8 — 8-lead thin shrink small outline, 3 x 4.4 mm,
0.5 mm pitch, package mechanical data

— Table 14: UFDFNS8 - 8-lead, 2 x 3 mm, 0.5 mm pitch ultra thin profile
fine pitch dual flat package mechanical data

Added:

— Figure 23: SO8N — 8-lead plastic small outline, 150 mils body width,
package recommended footprint.
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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. 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.

© 2015 STMicroelectronics — All rights reserved
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