ANV31A81A

FEATURES

e Compatible with Serial Peripheral Interface (SPI)
e Supports SPI Modes 0 and 3

* 66MHz clock rate

* Block Write Protection

* Secure WRITE

e Secure READ

« 2-Byte User Serial Number

« Hibernate Mode for low Standby Current

« Page and Block Rollover options

« Unlimited Read/Write Endurance

* Non-Volatile STORE under Instruction Control
e Automatic RECALL to SRAM on Power Up

¢ Unlimited RECALL Cycles

* 100k STORE Cycles

» 100-Year Non-volatile Data Retention

* 3.0V to 3.6V Power Supply

e« Commercial and Industrial Temperatures

¢ 8-pin 150 mil SOIC Package

¢ RoOHS-Compliant

256Kb Serial SPI nvSRAM
DESCRIPTION

The Anvo-Systems Dresden ANV31A81A is a 256Kb
serial SRAM with a non-volatile SONOS storage ele-
ment included with each memory cell, organized as
32k words of 8 bits each. The devices are accessed by
a high speed SPI-compatible bus. The ANV31A81A is
enabled through the Chip Enable pin (E) and accessed
via a 3-wire interface consisting of Serial Data Input
(SI), Serial Data Output (SO) and Serial Clock (SCK).
All programming cycles are self-timed, and no separate
ERASE cycle is required before STORE.

The serial SRAM provides the fast access & cycle
times, ease of use and unlimited read & write endur-
ance of a normal SRAM. Dedicated safety features
supporting high data accuracy.

With Secure WRITE operation the ANV31A81A
accepts address and data only when the correct 2 Byte
CRC, generated from the 15 bit address and 64 Byte
data, is transmitted. Corrupt data cannot overwrite
existing memory content and even valid data would not
overwrite on a corrupted address. With status register
bit 4 the success of the Secure WRITE operation can
be monitored. In case of corrupt data bit 4 will be set
volatile to high. With Secure READ operation the
ANV31A81A calculates the correct 2-Byte CRC parallel
to data transfer. The 2-Byte CRC is transmitted after 64
Bytes of data have been transmitted.

Both STORE and RECALL operations are available
under instruction control.

On power up, data is automatically restored to the
SRAM (the Power Up Recall operation).

BLOCK WRITE Protection is enabled by programming
the status register with one of four options to protect
blocks.

A 2-Byte non-volatile register supports the option of a
2-Byte user defined serial number. This register is
under customer control only.

Status register bit 5 will control page and block roll over
modes.
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Serial Interface Description

Master: The device that generates the serial clock.

Slave: Because the Serial Clock pin (SCK) is always
an input, the device always operates as a slave.

Transmitter/Receiver: The device has separate pins
designated for data transmission (SO) and reception
(sh.

Serial Output: The SO pin is used to transfer data
serially out of the device. During a read cycle data is
shifted out on this pin after the falling edge of the Serial
Clock.

Serial Input: The Sl pin is used to transfer data serially
into the device. It receives instructions, addresses, and
data. Data is latched on the rising edge of the Serial
Clock.

PIN DESCRIPTIONS

Signal Name Signal Description

E Chip Enable

SCK Serial Clock

Sl Serial Input

SO Serial Output

HOLD ::]%ISt)(Suspends Serial
WP Write Protect

VCC Power Supply Voltage
VSS Ground

Serial Clock: The SCK pin is used to synchronize the
communication between a master and the device.
Instructions, addresses, or data, present on the Sl pin,
are latched on the rising edge of the clock input, while
data on the SO pin is changed after the falling edge of
the clock input.

MSB: The Most Significant Bit (MSB) is the first bit
transmitted and received.

Serial Op-Code: After the device is selected with E
going low, the first byte will be received. This byte
contains the op-code that defines the operations to be
performed.

Invalid Op-Code: If an invalid op-code is received, no
data will be shifted into the device, and the serial output
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ANV31A81A

pin (SO) will remain in a high impedance state until the
falling edge of E is detected. This will re-initialize the
serial communication.

Chip Enable: The device is selected when the E pin is
low. When the device is not selected (E pin is high),
data will not be accepted via the Sl pin, and the serial
output pin (SO) will remain in a high impedance state.
Unless an internal Write cycle is in progress the device
will be in the Standby mode. Driving Chip Enable (E)
Low enables the device, placing it in the active power
mode. After Power-up a falling edge on Chip Enable
(E) is required prior to the start of any instruction.

Write Protect: The main purpose of this input signal is
to freeze the size of the area of memory that is pro-
tected against Write instructions (as specified by the
values in the BP1 and BPO bits of the Status Register)
and the selected PowerStore mode. This pin must be
driven either High or Low, and must be stable during all
write operations. In case the Write Protect pin is not
available the part cannot be hardware protected (inter-
nal high).

SPI BUS CONNECTION

Master: Microcontroller

Hold: The HOLD pin is used in conjunction with the E
pin to select the device. When the device is selected
and a serial sequence is underway, HOLD can be used
to pause the serial communication with the master
device without resetting the serial sequence.

Connecting to the SPI Bus

These devices are fully compatible with the SPI pro-
tocol.

All instructions, addresses and input data bytes are
shifted in to the device most significant bit first. The
Serial Input (SI) is sampled on the first rising edge of
the Serial Clock (SCK) after Chip Enable (E) goes Low.
All output data bytes are shifted out after any read
instruction, most significant bit first. The Serial Output
(SO) is latched on the first falling edge of the Serial
Clock (SCK) after the instruction (such as the Read
from Memory Array, Secure Read and Read Status
Register instructions) has been clocked into the device.

The Figure shows four 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 (SO)
line at a time, all the others being in high impedance.

Slave: ANV31A61A
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The Hold (HOLD) and wpP signals should

HOLD |«—— be driven High or Low as appropriate.
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SPI Modes

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

- Mode 0: CPOL=0, CPHA=0

- Mode 3: CPOL=1, CPHA=1

For these two modes, input data is latched in on the
rising edge of Serial Clock (SCK), and output data is

available from the falling edge of Serial Clock (SCK).
The difference between the two modes, as shown in
the following figure, is the clock polarity when the bus
master is in Stand-by mode and not transferring data:

- SCK remains at 0 for (CPOL=0, CPHA=0)

- SCK remains at 1 for (CPOL=1, CPHA=1)

CPOL CPHA
0 0 SCK | L. I
1 1 SCK ] | N T N I B
Sl Xwse )} X
SO MSB_ X X

Operating Features

Power up:

When the power supply is turned on from Vgg, Chip
Enable (E) has to follow the V¢ voltage in accordance
with the definition of V. It must not be allowed to float,
but could be connected via a suitable pull-up resistor to
Vee

The Chip Enable signal (E) is edge as well as level
sensitive. This ensures that the device becomes dese-
lected after Power-down until E reaches Ve and a fal-
ling edge of E from the V|4 level has been detected
thereafter. This will start the first operation.

Power On Reset:

In order to prevent data corruption and inadvertent
Write operations during Power-up, all input signals will
be ignored and Serial Data Output (SO) will be in high
impedance state. Power On Reset is exited when V¢
reaches a stable Vccpin- At this time logical signals
can be applied.

Power-down / Brown Out:

When V¢ drops during normal operation below
Vreser all external operations will be disabled, the
device will ignore any input signals and Serial Data
Output (SO) will be in high impedance state. Power-
down during self timed Store Operation will corrupt
data in the memory.

Operating and Stand-by Modes:

When Chip Enable (E) is Low, the device is enabled. In
Operating Mode it is consuming Iccop)- In the other
case, when Chip Enable (E) is High without prior Hiber-
nate instruction, the device is in Standby Mode with the
reduced Supply Current Iccsg) and with prior Hiber-

nate instruction the Supply Current will be with lccHwm)
extreme low. To exit the Hibernate mode Chip Enable
(E) has to go Low and after tgesTore Operations can
be executed.

Hold Condition:

The Hold (HOLD) signal suspends any serial commu-
nication with the device without resetting the clock
sequence.

Serial Data Output is in high impedance state during
Hold condition, HOLD=Low . The other SPI-inputs are
disabled and Don't Care. _

The device has to be active with Chip Enable (E) Low
to enter the Hold condition. The device has to be
selected for the duration of the Hold condition, for the
selected operation to be continued after exiting the
Hold condition. The Hold condition starts when Hold
(HOLD) becomes Low, the device is active with Chip
Enable (E) Low and Serial Clock (SCK) is already Low.
The Hold conditions ends when Hold (HOLD) goes
High, the device is still active with Chip Enable (E) Low
and Serial Clock (SCK) is Low.

Chip Enable @ has priority over Hold (HOLD) Driving
Chip Enable (E) High during Hold condition will reset
the device. With the next falling edge of Chip Select (E)
a new instruction has to be submitted.

Functional Description

The device utilizes an 8-bit instruction register. The list
of instructions and their operation codes are contained
in the following table. All instructions, addresses, and
data are transferred with the MSB first and start with a
high-to-low transitionon the E-pin. Each instruction
starts with one of the single-byte codes below.
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Instruction Name Instruction format Operation
WREN 0000 0110 Set Write Enable Latch
WRDI 0000 0100 Reset Write Enable Latch
RDSR 0000 0101 Read Status Register
WRSR 0000 0001 Write Status Register
READ 0000 0011 Read Data from Memory Array
SECURE READ 0001 0011 Secure Read Data from Memory Array with CRC
WRITE 0000 0010 Write Data to Memory Array
SECURE WRITE 0001 0010 Secure WRITE Data to Memory Array with CRC
STORE 0000 1000 Store SRAM data non-volatile
RECALL 0000 1001 Recall non-volatile data to SRAM
WRSNR 1100 0010 WRITE User Serial Number
RDSNR 1100 0011 READ User Serial Number
Hibernate 1011 1001 Enter Hibernate Mode

Write Enable (WREN):

The device will power-up in the write disable state
when V¢ is applied. Before any WRITE instruction is
accepted, the Write Enable Latch has to be set with the
WREN command.

As shown in the figure below, to send this instruction to

mi

N

the device, Chip Enable (E) is driven Low, and the bits
of the instruction byte are shifted in on Serial Data
Input (SI). The device then enters a wait state, waiting
for the device to be deselected, by Chip Enable (E)
being driven High.

—

SCK

01234567

F—Instruction —»1

S TR o o o/ (TR

SO

High-Z

Write Disable (WRDI):

To protect the device against inadvertent writes, the
Write Disable instruction disables all WRITE modes.
The WRDI instruction is independent of the status of
the WP pin.

As shown in the figure below, to send this instruction to
the device, Chip Enable (E) is driven Low and the bits
of the instruction byte are shifted in, on Serial Data
Input (SI). The device then enters a wait state, waiting
for the device to be deselected, by Chip Enable (E)
being driven High.

The Write Enable Latch (WEN) bit can be reset by any
of the following events:

- Power-up

- WRDI instruction execution

- WRSR instruction completion

- WRSNR instruction completion

- WRITE instruction completion

- SECURE WRITE instruction completion
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SCK

Status Register
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
WPEN PRO SWM BP1 BPO WEN RDY
Bit non- Definition
volatile
Bit 0 (RDY) no The Ready bit indicates whether the memory is busy with a STORE or RECALL cycle.

When set to 1, such a cycle is in progress, when reset to 0 no such cycle is in progress.
Itis a read only bit

Bit 1 (WEN) no The Write Enable Latch bit indicates the status of the internal Write Enable Latch.
When set to 1 with a Write Enable (WREN) instruction the internal Write Enable Latch
is set, when set to 0 with a Write Disable (WRDI) instruction the internal Write Enable
Latch is reset and no Write, Secure Write, Write Serial Number or Write Status Register
instruction are accepted.

Bit 2 (BPO) yes The Block Protect (BP1, BPO) bits are non-volatile. They define the size of the area to
be software protected against Write instructions. These bits are written with the Write
Status Register (WRSR) instruction. When one or both of the Block Protect (BP1, BP0)
bits are set to 1, the relevant memory area (see Write Status Register WRSR)
becomes protected against all Write (WRITE, Secure WRITE) instructions to the

Bit 3 (BP1) YS | Memory Array. The Block Protect (BP1, BP0), Write Protect Enable (WPEN) and
Power Store Disable (PDIS) bits can be written provided that the Hardware Protected
Mode has not been set.

Bit 4 (SWM) no Secure WRITE Monitoring bit indicates the success of the last Secure Write operation.
With SWM = 0 Secure Write was successful, with SWM = 1 data and/or address were
corrupt. Secure Write was ignored. It is a read only bit.

Bit 5 (PRO) yes | Page RollOver bit is non-volatile. Set PRO=0 will activate page roll over mode, with
PRO = 1 the block roll over mode is selected.

Bit 6 don't care

Bit 7 (WPEN) yes | The Write Protect Enable bit is operated in conjunction with the Write Protect (WP) sig-
nal. The Status Register Write Protect Enable (WPEN) bit and Write Protect (W) Sig-
nal allow the device to be put in the Hardware Protected Mode (when the Status
Register Write Protect Enable (WPEN) bit is set to 1, and Write Protect (W) is driven
Low). In this mode, the non-volatile bits of the Status Register become read-only bits
and the Write Status Register (WRSR) instruction is no longer accepted for execution.
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Read Status Register (RDSR):

The Read Status Register instruction provides access
to the status register. The READY/BUSY and Write
Enable status of the device can be detected by the
RDSR instruction. Similarly, the Block Write Protection
bits and WPEN indicate the extent of protection

E \

employed. These bits, besides RDY, SWM and WEN,
are set by using the WRSR instruction. The SWM bit
will be automatically set as result of an corrupt volatile
data transfer in Secure WRITE and can just be reset to
zero by a successful SECURE WRITE.

—

0123456 7 8 9101112131415

SCK

F—Instruction—»

S TR o /Ay R

Status Register Out
7Y 6Y5Y4Y3Y2Y1Y0

Write Status Register (WRSR):

The WRSR instruction allows the user to select one of
four levels of protection.

WREN command has to be sent prior to WRSR. The
properties for access the Status Register are the same
as the memory array. The WRSR instruction is volatile.

To make Bit2, Bit3, Bit5 and Bit7 non-volatile a STORE
instruction has to follow the WRSR instruction. This
STORE instruction is also valid for the memory array
and all other non-volatile registers.

SWM is internally reset to 0 at the begin of each
Secure WRITE operation.

The device is divided into several array segments. One
quarter, one half, or all of the memory segments can be
protected. Any data within any selected segment will
therefore be READ only. The block write protection
levels and corresponding status register control bits
BP1 and BP2 are shown in the following table.

Level Status Register Bits Array Addresses Protected
(Protected Block) BP1 BPO ANV31A81A
0 0 0 None
1 (Upper quarter) 0 1 6000 - 7FFF
2 (Upper half) 1 0 4000 - 7FFF
3 (Whole memory) 1 1 0000 - 7FFF

The WRSR instruction also allows the user to enable or
disable the write protect (WP) pin through the use of
the Write Protect Enable (WPEN) bit. Hardware Write
Protection Mode (HPM) is enabled when the WP pin is
low and the WPEN bit is “1”. Hardware Write Protection
Mode is disabled when either the WP pin is high or the
WPEN bit is “0”. When the device is hardware write

protected, writes to the Status Register, including the
Block Protect bits and the WPEN bit, and the block-pro-
tected sections in the memory array are disabled. Wri-
tes are only allowed to sections of the memory which
are not block-protected. When the WPEN bit is hard-
ware write protected, it cannot be changed back to “0”,
as long as the WP pin is held low .

WPEN| WP Mode PBrlootslt(:;eg UanIL(z:tkesged Status Register
Software Protected Writeable Writable, if WEN=1,
L Protected Protected Writeable BPO, BP1 and PDIS are
H SPM Protected Writeable writable
1 L Hardware Pro- Protected Writeable Protected, if WEN=1, no
tected HPM access to BP0, BP1 and PDIS

2 As defined by the values in the Block Protect (BP1, BPO0) bits of the Status Register.
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PRO defines the roll over modes page or block, which
are applicable only for WRITE operation. It will be
ignored in case of Secure WRITE operation.

The Write Status Register (WRSR) instruction has no
effect on b4 (SWM), bl (WEN) and b0 (RDY) of the

Status Register.

Chip Enable (E) must be driven High after the eighth bit
of the data byte has been clocked in. If not, the Write
Status Register (WRSR) instruction is not executed.

-

0123456 7 8 9101112131415

-« Status Register In—»

0/1

E _
SCK

'«_Instruction
SO High-Z

Read from Memory Array (READ):

Reading the device via the SO (Serial Output) pin
requires the following sequence. After the E is pulled
low to select a device, the READ operation code is
transmitted via Sl followed by the byte address to be
read (A15 - AO, don‘t care bits is A15).

Upon completion, any data on Sl will be ignored. The
data (D7 - DO) at the specified address is then shifted
out onto SO. If only one byte is to be read, E should be
driven high after the data comes out. The device is for

READ operation always in block roll over mode, so that
the READ sequence can be continued, the byte add-
ress is automatically incremented and data will conti-
nue to be shifted out. When the highest address is
reached, the address counter will roll over to the lowest
address allowing the entire memory to be read in one
continuous READ cycle.

The Read cycle can be started when a WRITE or
STORE cycle is not in progress and terminated at any
time driving the Chip Enable (E) to High.

=
0123456728910 2021 22 23 24 25 26 27 28 29 30 31
SCK
Pilnstruction 16-Bit Address
S KOG © © © o o of+ agadad(3K2X1X0)
) MSB Data Out 1 Data Out 2
SO Ho 200000

Secure Read Memory Array (Secure READ):

The secure READ operation is a 64 Byte data read out
of the memory array. In parallel with the data transfer to
the external bus internally a CRC is calculated, inclu-
ding the start address and all 64 Byte data. After last
byte is read the 16 bit CRC will be clocked out on SO.
Only the actual 15 address bits are used for CRC

MSB

calculation. The unused address bit is not included in
the CRC calculation. The CRC16-CCITT polynomial
x16+x124+x5+1 is used for calculation. Page roll over is
defined for Secure READ. The initial value is OXFFFF.
The checksum is transmitted with MSB first.

Document Control Nr. 037 Rev. 1.0

September, 2018

Anvo-Systems Dresden



ANV31A81A

E N\

-

012345678910
SCK

k—lnstruction—><—16-8it Address »

S| M

22 23 24 25

3031 528 529 534535536537 550 551

UL U Ut Ut

Data Out 1 Data Out 64 CRC Out

CRC Calculation

Write to Memory Array (WRITE):

In order to write the device, two separate instructions
must be executed. First, the device must be write
enabled via the Write Enable (WREN) Instruction. Then
a Write (WRITE) Instruction may be executed. Also,
the address of the memory location(s) to be written
must be outside the protected address field location,
selected by the Block Write Protection Level.

A Write Instruction requires the following sequence.
After E is pulled low to select the device, the WRITE
operation code is transmitted via Sl followed by the
byte address (A15 - AO) and the data (D7 - DO) to be
written. Write to the SRAM will start after the E pin is
brought high. The Low-to-High transition of the E pin
must occur during the SCK low-time immediately after
clocking in the DO (LSB) data bit, if not, the WRITE
operation will not be executed.

With status register setting PRO=0 the device is capa-
ble of a 64-byte PAGE WRITE operation. After each
byte of data is received, the six low order address bits
are internally incremented by one; the high order bits of
the address will remain constant. If more than 64 Bytes
of data are transmitted, the address counter will roll

N

mi

>

over and the previously written data will be overwritten.
At this point in time the written data are volatile.

With status register setting PRO=1 the block roll over
mode will be applied and up to the whole memory array
can be written with one command. After each byte of
data is received, the address bits are internally incre-
mented by one. Reaching the end of a page all previ-
ous written data on this page becomes valid and former
SRAM data is overwritten. WRITE will be continued on
next page and address bits will be internally incre-
mented until page end. Reaching the highest address
the counter will roll over. This process can be contin-
ued until all data are written.

With the rising edge of E the previous SRAM data
becomes invalid and the volatile Write operation of the
data will occur. The device is automatically returned to
the write disable state on completion of a WRITE cycle.

If the device is not Write enabled (WREN), the device
will ignore the Write instruction and will return to the
standby state, when E is brought high. A new E falling
edge is required to re-initiate the serial communication.

f

012345678910

SCK

SO High-Z

20 2122 23 24 25 26 27 28 29 30 31

_Jpdniutuig i Jouuiu g Uy w
Instructlo 16-Bit Address Data Byte
N WXWXW 0000 ji" MW@W@MW W

Secure WRITE Memory Array (Secure WRITE):

To enable the Secure WRITE operation a WREN has
to occur first. Secure WRITE is a 64 Byte data WRITE
to the memory array. A CRC is calculated, in parallel
with the data transfer, from the 16 bit address and 64
Byte data. After last byte is written the 16 bit CRC has
to be clocked in on Sl. The actual 15 address bits will

be used for CRC calculation. The CRC16-CCITT poly-
nomial used is x16+x12+x°+1. Page roll over is defined
for Secure WRITE. The initial value is OxFFFF. The
checksum must be transmitted with MSB first on SI.
The Low-to-High transition of the E pin must occur dur-
ing the SCK low-time immediately after clocking in the

Document Control Nr. 037
September, 2018

Rev. 1.0

Anvo-Systems Dresden
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CRCO (LSB) bit, if not, the WRITE operation will not be
executed. In addition the internally calculated CRC has
to match the transmitted CRC. In this case data will be
accepted. If the CRC's don‘t match data will be igno-
red, the existing memory data will stay and Status

Register bit 4 will be set to 1. With RDSR the success
of Secure WRITE has to be checked after every
Secure Write operation and bit 4 is reset to 0 at the
begin of next Secure Write operation.

E ‘\ /—
0123456 7 8 910 22232425 3031 528 529 534535536537 550 551
ScK UL UL TUUUL ST
%—Instruction—>¢16-8it Address DataIn 1 Data In 64 CRC In
ST o o/ /Ao OEE-E) - 06O X
SO High-Z
- internal CRC Calculation -

STORE

Data can be transferred from the SRAM to the non-vol-
atile memory by a STORE command. During the
STORE cycle, previous non-volatile data will be erased
and then the new data stored into the non-volatile ele-
ments. Once a STORE cycle is initiated, further mem-
ory inputs and outputs are disabled until the cycle is
completed. During a STORE operation, all commands
will be ignored except the RDSR instruction.

In case no command will be sent after STORE cycle
completion a new STORE cycle will be initiated with the
rising edge of E.

The READY/BUSY status of the device can be deter-
mined by initiating a Read Status Register (RDSR)
Instruction.

After the tstore cycle time has been fulfilled, the
SRAM will again be activated for any READ or WRITE
operations.

Instruction initiated STORE cycles are performed
regardless of whether a WRITE operation has taken
place after the last STORE or POWER-UP and is valid
also for all non-volatile registers.

2 3456 7

l«— Instruction —

o /s o o/RITX

E
01

SCK

S T

SO

High-Z

RECALL

Data can be transferred from the non-volatile memory
to the SRAM by a RECALL command.

Internally, RECALL is a two-step procedure. First, the
SRAM data is cleared, and second, the non-volatile
information is transferred into the SRAM cells. After the
trecaLL cycle time, the SRAM will be activated for any
operations. The RECALL operation in no way alters the
data in the non-volatile storage elements.

During an Recall operation, all commands will be igno-
red except the RDSR instruction. In case nho command
will be sent after RECALL cycle completion a new
RECALL cycle will be initiated with the rising edge of E.

The READY/BUSY status of the device can be deter-
mined by initiating a Read Status Register (RDSR)
Instruction.

E — ST
01234567
SCK
-« Instruction —»
S TR o o/A\e o/ M ETRIINR
SO High-Z
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Read User Serial Number (RDSNR)

Anv31A81 supports an additional non-volatile 16 bit

register for a user-controlled serial number. With RDSNR register content can be read out

mi

—\ —

0123456 78 910 20212223

SCK

Instruction——» ‘

MSB

SO High-2 190413 (3)2)(1 o) ——

= 16-Bit Serial Number=

Write User Serial Number (WRSNR)

To enable the WRSNR operation a WREN has to occur  All 16 bit have to be clocked in otherwise the data will
first. With WRSNR a 16 bit user-controlled serial be ignored. With a STORE operation data in the regis-
number can be written volatile to the register. ter becomes non-volatile.

mi

— —

0123456 78 910 20212223

SCK

Instruction——» \MSB

si pa\e 0 o o/v\o ugadid--(3X2XL{o) RO

<€
16-Bit Serial Number |

Hibernate Mode:

To enable the HIBERNATE mode the Hibernate com-  With the falling edge of E an internal Power-up Recall
mand has to be transferred. After E goes high the  cycle will be initiated and after this cycle is completed
ANV31A81 will ignore any input signals until E goes  the device is ready for any operation.

low again. During HIBERNATE mode the part will con-

sume only the current Iggp.

E \ [
012345¢67

SCK |
l—— Instruction —|

st 00000000 \o /2 = +\e_o/+ 000X

High-Z

SO
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Power Up Recall:

During power up or after any low-power condition During Power Up Recall operation, all commands will
(Vee<VreseT): an internal RECALL request will be  beignored .

latched. When V¢ once again exceeds the sense volt-

age of Vreser @ RECALL cycle will automatically be

initiated and will take tgeca | tO complete.
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ANV31A81A

ABSOLUTE MAXIMUM RATINGS?

Voltage on Input Relative to Ground. .. ........... —0.5V to 4.5V
Voltage on Input Relative to VSS .. ....... —-0.6V to (VCC + 0.5V)
TemperatureunderBias . .................... —55°C to 125°C
Storage Temperature . ...................... —65°C to 150°C
Power Dissipation. ... ... 0.5W
DC Output Current (1 output at a time, 1s duration). .. .. ... 15mA
a. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only, and functional operation of

the device at conditions above those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended

periods may affect reliability.

Operating Conditions

ANV31A81A .
Symbol Parameter - Unit
Min. Max.
Vee Operating Voltage 3.6 \%
DC CHARACTERISTICS (Vec/V=3.0-3.6)
COMMERCIAL INDUSTRIAL
SYMBOL PARAMETER UNITS NOTES
MIN MAX MIN MAX
|CC1a Average V¢ Current at 66MHz 5 5 mA Byte READ to Byte WRITE ratio 1:1
ViN<0.2Vecor>0.8Vee
ICCZh Average V¢ Current during STORE 2 2 mA All Inputs Don't Care, V¢ = max
Icc3a Average V¢ Current at 10MHz P Py mA Byte READ to Byte WRITE ratio 1:1,
Vin € 0.2Vec or > 0.8V
Isg,° Average V¢ Current Standby 400 400 WA E> V|, Cycling input levels
Isg,° Vcc Standby Current E>(Vcge-0.2V)
800 s00 WA All Others Vi < 0.2V or > (Vee — 0.2V)
lsgH Hibernate Standby Current 3 3 HA
liLk Input Leakage Current +1 +1 uA VCC_: max
Vin = Vss to Ve
loLk Off-State Output Leakage Current 1 1 WA Ve = max o
ViN=VggtoVee, EorG2Viy
ViH Input Logic “1” Voltage 0.8V Vee + 0.5 0.8Vee Vec + 0.5 \ All Inputs
ViL Input Logic “0” Voltage Vgg—0.5 0.2Vee Vgg—0.5 0.2Vee \ All Inputs
VoHr Output Logic “1” Voltage Vcc-0.5 Vec-0.5 \ lout =—0.4 mA
VoL Output Logic “0” Voltage 0.4 0.4 \ lout =2 MA
Ta Operating Temperature 0 70 -40 85 °C
NV¢e non-volatile STORE operations 100 100 K
DATAR Data Retention 100 100 Years @55 °C
Note a: lcc, and Icc; are dependent on output loading and cycle rate. The specified values are obtained with outputs unloaded.

Note b: Icc, is the average current required for the duration of the respective STORE cycles (tstore) -
E >V, will not produce standby current levels until any non-volatile cycle in progress has timed out.

Note c:
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ANV31A81A

Symbol
Switching Characteristics Min. Max. Unit
Alt. IEC
SCK Clock Frequency fsck fc 0 66 MHz
Chip Enable Setup Time tcss tsuE) 6 ns
/E High Time tcs t 7 ns
/E Hold Time tcsh th) 6 ns
Clock Setup time tsksH tsuc) 3 ns
Clock High Time ¢ teln tg 7 ns
Clock Low Time @ tewL tg 7 ns
Clock Rise Time trc t; 100 ns
Clock Fall Time trc tg 100 ns
Input Rise Time trRD 100 ns
Input Fall Time tep 100 ns
Data Setup Time tbsu tsu(D) 4 ns
Data Hold Time toH thp) 4 ns
/HOLD Hold Time thH thH) 5 ns
/HOLD Setup Time thsu tsu(H) 0 ns
Output Disable Time tois tais(E) 20 ns
Clock Low to Output Valid ty ten(c) 10 ns
Output Hold Time tho tho) 0 ns
/HOLD High to Output Low-Z tz ten(H) 10 ns
/HOLD Low to Output High-Z thz tais(H) 10 ns

Ctch +toL > 1/ fgek

AC TEST CONDITIONS 33y
InputPulse Levels .. ........... i, 0V to 3V
InputRiseand Fall Times ............................... <5ns 317 Ohms
Input and Output Timing Reference Levels . .. ............ 1.5V
OutputLoad. . ...t See Figure 1
OUTPUT L
30 pF
351 Ohms INCLUDING
d ° SCOPE AND
CAPACITANCE (Ta = 25°C, f = 1.0MHz) FIXTURE
SYMBOL PARAMETER MAX | UNITS | CONDITIONS — —
Cin Input Capacitance 5 pF AV =0to 3.3V
Cout Output Capacitance 7 pF AV =010 3.3V

Note d: These parameters are guaranteed but not tested.

Figure 1. AC Output Loading
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ANV31A81A

STORE / POWER-UP RECALL

SYMBOLS ANV31A81A
NO. PARAMETER UNITS NOTES
Standard Alternate MIN MAX
1 tRESTORE Power-up RECALL Duration 200 us e
2 tsTORE STORE Cycle Duration 8 ms
3 VRESET Low Voltage Trigger Level 23 2.65 \
4 tyccRISE Vc rise time 100 us
5 tRECALL RECALL Duration (normal operating conditions) 50 Hs f

Note e:  tresTore Starts from the time V¢ rises above Vg tch-
Note f:  VCC > VCCmin

POWER-UP RECAL

VCC
3
Vreser
4 -l e ! o I R
tvecrise tResTORE tresToRE
SDA — —
T ©
[&] (s}
o} 5]
"4 o
5| Read 5| Read
5 and Brown Ogt no | and
2| wiite Operation 2| Write
a possible a

Hibernate
E \
tsTore Hibernate trReSTORE
012345867 —
sck — yyuuuyy [
Instruction Instruction
SE XX000XXY1\o /1 1 2\ o /100000000000 .
SO High-Z
Document Control Nr. 037 Rev. 1.0

September, 2018 15 Anvo-Systems Dresden



ANV31A81A

STORE/RECALL CYCLE (Ve > Veemin)

mi

\ AR

012 34567

SCK

H 5 2
Filnstructlon*»Fi treonl tsTore ——»

Si m\oooofl\ooo

Serial Input Timing

j

fa
- e < E
SCK N
bioy o o o) &4 -hr/x
S| X X X
SO High-Z
Serial Output Timing
E
ts
NN
ten»(C) o) ts | <ldis®
SO —— T X LSBOut »>———
______ t7tg

_________________________ -
Sl AddrLsBIn Y X

Hold Timing

EoN
¢ <l gy Ko
sk 7NN AN NI N
LN fen(h)
High-Z "jz
SO >< — — — —— >< X
HOLD N o
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ANV31A81A

Product Versions

The ANV31A81A will be available with the feature sets:
- Supply voltage range 3.0 to 3.6V

- Hardware WRITE protection with WP pin.

Initial Delivery State

The device is delivered with Status Register 00x00xx,
non-volatile memory array ,,0“.

Package

8-pin 150mil SOIC

NOISE CONSIDERATIONS

The ANV31A81A is a high-speed memory and so must
have a high-frequency bypass capacitor of approxi-
mately 0.1uF connected between V¢ and Vgg, using
leads and traces that are as short as possible. As with
all high-speed CMOS ICs, normal careful routing of
power, ground and signals will help prevent noise prob-
lems.

A
A
A\ 4 C
B
e l—
D
ililili j
/
/
E H /
A
.
g AL
A
mm inches
Symbol - -
typ.. min. max typ. min. max.
A 1.35 1.75 0.053 0.069
Al 0.1 0.25 0.004 0.010
B 0.33 0.51 0.013 0.020
C 0.19 0.25 0.007 0.010
D 4.80 5.00 0.189 0.197
E 3.80 4.00 0.150 0.157
e 1.27 0.050
H 5.80 6.20 0.228 0.244
L 0.40 0.90 0.016 0.035
o 0° 8° 0° 8°
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ANV31A81A

Ordering Information

ANV31A81ASCEG66

| Lead Finish
Blank = 100% Sn (Matte Tin)

Clock Rate
66 = 66 MHz

Temperature Range
C = Commercial (0 to 70°C)
K = Industrial (-40 to 85°C)

Package
S = Plastic 8-pin 150 mil SOIC

Power Supply
A=3.0V..36V

Interface
1=SPI

Density
8 = 256Kb

Version
A = actual

Store Type

1 = Instruction

Memory Type
3= serial nvSRAM
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ANV31A81A

Document Revision History

Revision Date Summary

1.0 September 2018 initial version
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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