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N 1-\bit (128K x 8) Serial SPI nvSRAM

Features

m 1-Mbit nonvolatile static random access memory (nvSRAM)
a Internally organized as 128K x 8

a STORE to QuantumTrap nonvolatile elements initiated
automatically on power-down (AutoStore) or by user using
HSB pin (Hardware STORE) or SPI instruction (Software
STORE)

0 RECALL to SRAM initiated on power-up (Power-Up
RECALL) or by SPI instruction (Software RECALL)

0 Automatic STORE on power-down with a small capacitor
(except for CY14B101Q1)
m High reliability
a1 Infinite read, write, and RECALL cycles
a1 1 million STORE cycles to QuantumTrap
o Data retention: 20 years

m High speed serial peripheral interface (SPI)
0 40 MHz clock rate
a1 Supports SPI mode 0 (0, 0) and mode 3 (1, 1)
m Write protection o
o Hardware protection using Write Protect (WP) pin

0 CY14B101Q1 has identical pin configuration to industry
standard 8-pin NV memory

o 8-pin dual flat no-lead (DFN) package and 16-pin small
outline integrated circuit (SOIC) package

o Restriction of hazardous substances (RoHS) compliant
Functional Description

The Cypress CY14B101Q1/CY14B101Q2/CY14B101Q3
combines a 1-Mbit nvSRAM with a nonvolatile element in each
memory cell with serial SPI interface. The memory is organized
as 128 K words of 8 bits each. The embedded nonvolatile
elements incorporate the QuantumTrap technology, creating the
world’s most reliable nonvolatile memory. The SRAM provides
infinite read and write cycles, while the QuantumTrap cell
provides highly reliable nonvolatile storage of data. Data
transfers from SRAM to the nonvolatile elements (STORE
operation) takes place automatically at power-down (except for
CY14B101Q1). On power-up, data is restored to the SRAM from
the nonvolatile memory (RECALL operation). Both STORE and
RECALL operations can also be initiated by the user through SPI
instruction.

For a complete list of related documentation, click here.

a Software protection using Write Disable instruction Configuration
o Software block protection for 1/4,1/2, or entire array
. Feature CY14B101Q1 CY14B101Q2 | CY14B101Q3
m Low power consumption
0 Single 3 V +20%, —10% operation AutoStore No Yes Yes
0 Average active current of 10 mA at 40 MHz operation g_quév'\_[{aée Yes Yes Yes
m Industry §tandard configurations Hardware No No Yos
A Industrial temperature STORE
Logic Block Diagram
VCC VCAP
o —
_ o QuantumTrap Power Control
CSs | . 128 KX 8
= - nstruction decode
WP o Write protect /4 *
SCK > Control logic STORE STORE/RECALL | -
HOLD > " SF?’:‘;V'KQZ""V REG A(L < Control > HSB
L - ]
Instructi r 7 Too-
e 1] o7
Decoder
S [ Data I/O register ‘ =D—> SO
Status Register
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Pinouts
Figure 1. 8-pin DFN pinout (1.2 3]
CY14B101Q1 CY14B101Q2
A 1 8(__| Vee R AN 18(__| Ve
i i — 1 i
SO 21 ! 7(___| HOLD SO T2 1 7(__|HoLD
: EXPOSED : : EXPOSED :
WP | )3 PAD 16 _| SCK Veap| )31 PAD 1 6(__|sck
| | ] | -
__ [ _ | [
Vgg | )4 boo Ys( sl LY [ ) S—— HIEE
Top View Top View
(not to scale) (not to scale)
Figure 2. 16-pin SOIC pinout
NC[1 o 16[1Vee
NC []2 15[ ] NC
NC []3 14 Veap
CY14B101Q3
NC |4 _ 13[1so
Top View
WP[15 nottoscale 12[1SI
HOLD 15 11[] sCK
NC 7 10 Cs
Vss []8 91 HSB
Notes

1. HSB pin is not available in 8-pin DFN packages.
2. CY14B101Q1 part does not have Veap pin and does not support AutoStore.
3. CY14B101Qz2 part does not have WP pin.
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Pin Definitions

Pin Name /0 Type Description

cs Input Chip select. Activates the device when pulled LOW. Driving this pin high puts the device in low power
standby mode.

SCK Input Serial clock. Runs at speeds up to maximum of fgck. Serial input is latched at the rising edge of this
clock. Serial output is driven at the falling edge of the clock.

Sl Input Serial input. Pin for input of all SPI instructions and data.

SO Output Serial output. Pin for output of data through SPI.

WP Input Write protect. Implements hardware write protection in SPI.

HOLD Input HOLD pin. suspends serial operation.

HSB Input/Output |Output: Indicates busy status of nvSRAM when LOW. After each Hardware and Software STORE
operation HSB is driven HIGH for a short time (tyynp) with standard output high current and then a weak
internal pull-up resistor keeps this pin HIGH (External pull-up resistor connection optional).

Input: Hardware STORE implemented by pulling this pin LOW externally.

Veap Power supply | AutoStore capacitor. Supplies power to the nvSRAM during power loss to STORE data from the SRAM
to nonvolatile elements. If AutoStore is not needed, this pin must be left as No connect. It must never
be connected to Vgg.

NC No connect |No connect: This pin is not connected to the die.

Vss Power supply |Ground

Vee Power supply [Power supply (2.7 V to 3.6 V)

EXPOSED | No connect |The EXPOSED PAD on the bottom of 8-pin DFN package is not connected to the die. It is recommended

PAD to connect the EXPOSED PAD to Vgg. Thermal vias can be used to increase thermal conductivity.

Document Number: 001-50091 Rev. *P

Page 4 of 29



&= CYPRESS

cY14B101Q1
CY14B101Q2
CcY14B101Q3

~g@»” EMBEDDED IN TOMORROW™

Device Operation

CY14B101Q1/CY14B101Q2/CY14B101Q3 is a 1-Mbit nvSRAM
memory with a nonvolatile element in each memory cell. All the
reads and writes to nvSRAM happen to the SRAM, which gives
nvSRAM the unique capability to handle infinite writes to the
memory. The data in SRAM is secured by a STORE sequence,
which ftransfers the data in parallel to the nonvolatile
QuantumTrap cells. A small capacitor (Vcpp) is used to
AutoStore the SRAM data in nonvolatile cells when power goes
down providing power-down data security. The QuantumTrap
nonvolatile elements built in the reliable SONOS technology
make nvSRAM the ideal choice for secure data storage.

The 1 Mbit memory array is organized as 128K words x 8 bits.
The memory is accessed through a standard SPI interface that
enables very high clock speeds up to 40 MHz with zero cycle
delay read and write cycles. This device supports SPI modes 0
and 3 (CPOL, CPHA =0, 0 and 1, 1) and operates as SPI slave.
The device is enabled using the Chip Select (CS) pin and
accessed through Serial Input (Sl), Serial Output (SO), and
Serial Clock (SCK) pins.

This device provides the feature for hardware and software write
protection through the WP pin and WRDI instruction respectively
along with mechanisms for block write protection (1/4, 1/2, or full
array) using BP0 and BP1 pins in the status register. Further, the
HOLD pin can be used to suspend any serial communication
without resetting the serial sequence.

CY14B101Q1/CY14B101Q2/CY14B101Q3 uses the standard
SPI opcodes for memory access. In addition to the general SPI
instructions for read and write, it provides four special
instructions which enable access to four nvSRAM specific
functions: STORE, RECALL, AutoStore Disable (ASDISB), and
AutoStore Enable (ASENB).

The maijor benefit of serial (SPI) nvSRAM over serial EEPROMs
is that all reads and writes to nvSRAM are performed at the
speed of SPI bus with zero cycle delay. Therefore, no wait time
is required after any of the memory accesses. The STORE and
RECALL operations need finite time to complete and all memory
accesses are inhibited during this time. While a STORE or
RECALL operation is in progress, the busy status of the device
is indicated by the Hardware STORE Busy (HSB) pin and also
reflected on the RDY bit of the Status Register.

The device is available in three different pin configurations that
enable the user to choose a part which fits in best in their
application. The feature summary is given in Table 1.

Table 1. Feature Summary

Feature CY14B101Q1 | CY14B101Q2 | CY14B101Q3
WP Yes No Yes
Veap No Yes Yes
HSB No No Yes
AutoStore No Yes Yes
Power Up Yes Yes Yes
RECALL
Hardware No No Yes
STORE
Software Yes Yes Yes
STORE

Document Number: 001-50091 Rev. *P

SRAM Write

All writes to nvSRAM are carried out on the SRAM and do not
use up any endurance cycles of the nonvolatile memory. This
enables the user to perform infinite write operations. A write cycle
is performed through the WRITE instruction. The WRITE
instruction is issued through the SI pin of the nvSRAM and
consists of the WRITE opcode, three bytes of address, and one
byte of data. Write to nvSRAM is done at SPI bus speed with zero
cycle delay.

The device allows burst mode writes to be performed through
SPI. This enables write operations on consecutive addresses
without issuing a new WRITE instruction. When the last address
in memory is reached in burst mode, the address rolls over to
0x0000 and the device continues to write.

The SPI write cycle sequence is defined in the memory access
section of SPI Protocol Description.

SRAM Read

A read cycle is performed at the SPI bus speed and the data is
read out with zero cycle delay after the READ instruction is
executed. The READ instruction is issued through the Sl pin of
the nvSRAM and consists of the READ opcode and 3 bytes of
address. The data is read out on the SO pin.

This device allows burst mode reads to be performed through
SPI. This enables reads on consecutive addresses without
issuing a new READ instruction. When the last address in
memory is reached in burst mode read, the address rolls over to
0x0000 and the device continues to read.

The SPI read cycle sequence is defined in the memory access
section of SPI Protocol Description.

STORE Operation

STORE operation transfers the data from the SRAM to the
nonvolatile QuantumTrap cells. The device stores data to the
nonvolatile cells using one of the three STORE operations:
AutoStore, activated on device power-down; Software STORE,
activated by a STORE instruction; and Hardware STORE,
activated by the HSB. During the STORE cycle, an erase of the
previous nonvolatile data is first performed, followed by a
program of the nonvolatile elements. After a STORE cycle is
initiated, read/write to CY14B101Q1/CY14B101Q2/
CY14B101Qa3 is inhibited until the cycle is completed.

The HSB signal or the RDY bit in the Status register can be
monitored by the system to detect if a STORE or Software
RECALL cycle is in progress. The busy status of nvSRAM is
indicated by HSB being pulled LOW or RDY bit being set to ‘1"
To avoid unnecessary nonvolatile STOREs, AutoStore and
Hardware STORE operations are ignored unless at least one
write operation has taken place since the most recent STORE or
RECALL cycle. However, software initiated STORE cycles are
performed regardless of whether a write operation has taken
place.
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AutoStore Operation

The AutoStore operation is a unique feature of nvSRAM, which
automatically stores the SRAM data to QuantumTrap during
power-down. This STORE makes use of an external capacitor
(Vcap) and enables the device to safely STORE the data in the
nonvolatile memory when power goes down.

During normal operation, the device draws current from V¢ to
charge the capacitor connected to the Vgpap pin. When the
voltage on the V¢ pin drops below VgytcH during power-down,
the device inhibits all memory accesses to nvSRAM and
automatically performs a conditional STORE operation using the
charge from the Vcpp capacitor. The AutoStore operation is not
initiated if no write cycle has been performed since the last
RECALL.

Note If a capacitor is not connected to Vap pin, AutoStore must
be disabled by issuing the AutoStore Disable instruction
specified in AutoStore Disable (ASDISB) instruction on page 14.
If AutoStore is enabled without a capacitor on the Vap pin, the
device attempts an AutoStore operation without sufficient charge
to complete the STORE. This corrupts the data stored in the
nvSRAM and Status register. To resume normal functionality, the
WRSR instruction must be issued to update the nonvolatile bits
BP0, BP1 and WPEN in the Status Register.

Figure 3 shows the proper connection of the storage capacitor
(Vcap) for AutoStore operation. See DC Electrical
Characteristics on page 15 for the size of the Vap

Note CY14B101Q1 does not support AutoStore operation. The
user must perform Software STORE operation by using the SPI
STORE instruction to secure the data.

Figure 3. AutoStore Mode

0.1 uF

— 1

10 kOhm

cs Vcap

Vecar

1
!

Software STORE Operation

Software STORE enables the user to trigger a STORE operation
through a special SPI instruction. STORE operation is initiated
by executing STORE instruction irrespective of whether a write
has been performed since the last NV operation.

A STORE cycle takes tgtorg time to complete, during which all
the memory accesses to nvSRAM are inhibited. The RDY bit of
the Status register or the HSB pin may be polled to find the
Ready or Busy status of the nvSRAM. After the tgTorg cycle time
is completed, the SRAM is activated again for read and write
operations.

Document Number: 001-50091 Rev. *P

Hardware STORE and HSB Pin Operation

The HSB pin in CY14B101Q3 is used to control and
acknowledge STORE operations. If no STORE or RECALL is in
progress, this pin_can be used to request a Hardware STORE
cycle. When the HSB pin is driven LOW, nvSRAM conditionally
initiates a STORE operation after tpg Ay duration. An actual
STORE cycle starts only if a write to the SRAM has been
performed since the last STORE or RECALL cycle. Reads and
writes to the memory are inhibited for tgtorg duration or as long
as HSB pin is LOW.

The HSB pin also acts as an open drain driver (internal 100 kQ
weak pull-up resistor) that is internally driven LOW to indicate a
busy condition when the STORE (initiated by any means) is in
progress.

Note After each Hardware and Software STORE operation HSB
is driven HIGH for a short time (tyyqp) With standard output high
current and then remains HIGH by an internal 100 kQ pull-up
resistor.

Note For successful last data byte STORE, a hardware store
should be initiated atleast one clock cycle after the last data bit
DO is received.

Upon completion of the STORE operation, the nvSRAM memory
access is inhibited for t zpsg time after HSB pin returns HIGH.
The HSB pin must be left unconnected if not used.

Note CY14B101Q1/CY14B101Q2 do not have HSB pin. RDY bit
of the SPI status register may be probed to determine the Ready
or Busy status of nvSRAM.

RECALL Operation

A RECALL operation transfers the data stored in the nonvolatile
QuantumTrap elements to the SRAM. A RECALL may be
initiated in two ways: Hardware RECALL, initiated on power-up;
and Software RECALL, initiated by a SPI RECALL instruction.

Internally, RECALL is a two-step procedure. First, the SRAM
data is cleared. Next, the nonvolatile information is transferred
into the SRAM cells. All memory accesses are inhibited while a
RECALL cycle is in progress. The RECALL operation does not
alter the data in the nonvolatile elements.

Hardware RECALL (Power-Up)

During power-up, when V¢ crosses Vgwtch, an automatic
RECALL sequence is initiated which transfers the content of
nonvolatile memory on to the SRAM. The data would previously
have been stored on the nonvolatile memory through a STORE
sequence.

A Power-Up RECALL cycle takes tgp time to complete and the
memory access is disabled during this time. HSB pin is used to
detect the Ready status of the device.

Software RECALL

Software RECALL enables the user to initiate a RECALL
operation to restore the content of nonvolatile memory on to the
SRAM. A Software RECALL is issued by using the SPI
instruction for RECALL.

A Software RECALL takes trgcarL time to complete during
which all memory accesses to nvSRAM are inhibited. The
controller must provide sufficient delay for the RECALL operation
to complete before issuing any memory access instructions.
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Disabling and Enabling AutoStore

If the application does not require the AutoStore feature, it can
be disabled by using the ASDISB instruction. If this is done, the
nvSRAM does not perform a STORE operation at power-down.

AutoStore can be re-enabled by using the ASENB instruction.
However, these operations are not nonvolatile and if the user
need this setting to survive the power cycle, a STORE operation
must be performed following AutoStore Disable or Enable
operation.

Note CY14B101Q2/CY14B101Q3 has AutoStore Enabled from
the factory and CY14B101Q1/CY14B101Q2/CY14B101Q3
comes from the factory with 0x00 written in all cells. In
CY14B101Q1, Vcap pin is not present and AutoStore option is
not available. The AutoStore Enable and Disable instructions to
CY14B101Q1 are ignored.

Note If AutoStore is disabled and Vap is not required, then the
Veap pin must be left open. Vpp pin must never be connected
to ground. Power-Up RECALL operation cannot be disabled in
any case.

Serial Peripheral Interface

SPI Overview

The SPl is a four-pin interface with Chip Select (CS), Serial Input
(SI), Serial Output (SO), and Serial Clock (SCK) pins.
CY14B101Q1/CY14B101Q2/CY14B101Q3 provides serial
access to nvSRAM through SPI interface. The SPI bus on this
device can run at speeds up to 40 MHz.

The SPl is a synchronous serial interface, which uses clock and
data pins for memory access and supports multiple devices on
the data bus. A device on SPI bus is activated using a CS pin.

The relationship between chip select, clock, and data is dictated
by the SPI mode. This device supports SPI modes 0 and 3. In
both these modes, data is clocked into the nvSRAM on the rising
edge of SCK starting from the first rising edge after CS goes
active.

The SPI protocol is controlled by opcodes. These opcodes
specify the commands from the bus master to the slave device.
After CS is activated the first byte transferred from the bus
master is the opcode. Following the opcode, any addresses and
data are then transferred. The CS must go inactive after an
operation is complete and before a new opcode can be issued.
The commonly used terms used in SPI protocol are as follows:

SPI Master

The SPI master device controls the operations on a SPI bus. A
SPI bus may have only one master with one or more slave
devices. All the slaves share the same SPI bus lines and the
master may select any of the slave devices using the CS pin. All
the operations must be initiated by the master activating a slave
device by pulling the CS pin of the slave LOW. The master also
generates the SCK and all the data transmission on Sl and SO
lines are synchronized with this clock.

Document Number: 001-50091 Rev. *P

SPI Slave

The SPI slave device is activated by the master through the chip
select line. A slave device gets the SCK as an input from the SPI
master and all the communication is synchronized with this
clock. SPI slave never initiates a communication on the SPI bus
and acts on the instruction from the master.

CY14B101Q1/CY14B101Q2/CY14B101Q3 operates as a SPI
slave and may share the SPI bus with other SPI slave devices.

Chip Select (ﬁ)

For selecting any slave device, the master needs to pull-down
the corresponding CS pin. Any instruction can be issued to a
slave device only while the CS pin is LOW. When the device is
not selected, data through the Sl pin is ignored and the serial
output pin (SO) remains in a high-impedance state.

Note A new instruction must begin with the falling edge of CS.
Therefore, only one opcode can be issued for each active chip
select cycle.

Serial Clock (SCK)

Serial clock is generated by the SPI master and the
communication is synchronized with this clock after CS goes
LOW.

CY14B101Q1/CY14B101Q2/CY14B101Q3 enables SPI modes
0 and 3 for data communication. In both these modes, the inputs
are latched by the slave device on the rising edge of SCK and
outputs are issued on the falling edge. Therefore, the first rising
edge of SCK signifies the arrival of the first bit (MSB) of SPI
instruction on the Sl pin. Further, all data inputs and outputs are
synchronized with SCK.

Data Transmission - Sl and SO

SPI data bus consists of two lines, S| and SO, for serial data
communication. The Sl is also referred to as Master Out Slave
In (MOSI) and SO is referred to as Master In Slave Out (MISO).
The master issues instructions to the slave through the SI pin,
while the slave responds through the SO pin. Multiple slave
devices may share the Sl and SO lines as described earlier.

Most Significant Bit (MSB)

The SPI protocol requires that the first bit to be transmitted is the
most significant bit (MSB). This is valid for both address and data
transmission.

The 1 Mbit serial n\vSRAM requires a 3-byte address for any read
or write operation. However, since the actual address is only
17 bits, it implies that the first seven bits which are fed in are
ignored by the device. Although these seven bits are ‘don’t care’,
Cypress recommends that these bits are treated as Os to enable
seamless transition to higher memory densities.

Serial Opcode

After the slave device is selected with CS going LOW, the first
byte received is treated as the opcode for the intended operation.
CY14B101Q1/CY14B101Q2/CY14B101Q3 uses the standard
opcodes for memory accesses. In addition to the memory
accesses, it provides additional opcodes for the nvSRAM
specific functions: STORE, RECALL, AutoStore Enable, and
AutoStore Disable. See Table 2 on page 9 for details.
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If an invalid opcode is received, the opcode is ignored and the
device ignores any additional serial data on the SI pin till the next
falling edge of CS and the SO pin remains tristated.

CY14B101Q1/CY14B101Q2/CY14B101Q3 has an 8-bit status
register. The bits in the status register are used to configure the
SPI bus. These bits are described in the Table 4 on page 10.

Figure 4. System Configuration Using SPI nvSRAM

SCK

MOSI

MISO ——— 'y ——— y\
A4 A\ 4 \ 4 \ 4
SCK Sl SO SCK Si SO
uController
CY14B101Qx CY14B101Qx
Ccs HOLD Ccs HOLD

Cs1 Q

SPI Modes

CY14B101Q1/CY14B101Q2/CY14B101Q3 may be driven by a
microcontroller with its SPI peripheral running in either of the
following two modes:

m SPI Mode 0 (CPOL =0, CPHA =0)

m SPI Mode 3 (CPOL =1, CPHA =1)

For both these modes, the input data is latched-in on the rising
edge of SCK starting from the first rising edge after CS goes
active. If the clock starts from a HIGH state (in mode 3), the first
rising edge, after the clock toggles, is considered. The output
data is available on the falling edge of SCK.

The two SPI modes are shown in Figure 5 and Figure 6. The
status of clock when the bus master is in standby mode and not
transferring data is:

m SCK remains at 0 for Mode 0

m SCK remains at 1 for Mode 3

CPOL and CPHA bits must be set in the SPI controller for the
either Mode 0 or Mode 3. The device detects the SPI mode from
the status of SCK pin when the device is selected by bringing the
CS pin LOW. If SCK pin is LOW when the device is selected, SPI
Mode 0 is assumed and if SCK pin is HIGH, it works in SPI
Mode 3.

Document Number: 001-50091 Rev. *P

Figure 5. SPI Mode 0
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Figure 6. SPI Mode 3
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SPI Operating Features
Power-Up

Power-up is defined as the condition when the power supply is
turned on and V¢ crosses Vg tcH Voltage. During this time,
the CS must be allowed to follow the V¢ voltage. Therefore, CS
must be connected to V¢ through a suitable pull-up resistor. As
a built-in safety feature, CS is both edge sensitive and level
sensitive. After power-up, the device is not selected until a falling
edge is detected on CS. This ensures that CS is HIGH, before
going LOW to start the first operation.

As described earlier, nvSRAM performs a Power-Up RECALL
operation after power-up and therefore, all memory accesses are
disabled for tgp duration after power-up. The HSB pin can be
probed to check the ready or busy status of nvSRAM after
power-up.

Power-On Reset

A power-on reset (POR) circuit is included to prevent inadvertent
writes. At power-up, the device does not respond to any
instruction until the V¢ reaches the POR threshold voltage
(VswiTch)- After V¢ transitions the POR threshold, the device
is internally reset and performs an Power-Up RECALL operation.
During Power-Up RECALL all device accesses are inhibited.
The device is in the following state after POR:

m Deselected (after power-up, a falling edge is required on [
before any instructions are started).

m Standby power mode
m Not in the HOLD condition

m Status register state:
a Write Enable (WEN) bit is reset to 0.
o WPEN, BP1, BP0 unchanged from previous STORE
operation
7 Don’t care bits 4—6 are reset to 0.

The WPEN, BP1, and BPO bits of the Status Register are
nonvolatile bits and remain unchanged from the previous
STORE operation.

Before selecting and issuing instructions to the memory, a valid
and stable V¢ voltage must be applied. This voltage must
remain valid until the end of the instruction transmission.

Power-Down

At power-down (continuous decay of V), when V¢ drops from
the normal operating voltage and below the Vg tcH threshold
voltage, the device stops responding to any instruction sent to it.
If a write cycle is in progress and the last data bit DO has been
received when the power goes down, it is allowed tpg| Ay time to
complete the write. After which all memory accesses are
inhibited and a conditional AutoStore operation is performed
(AutoStore is not performed if no writes have happened since
last RECALL cycle). This feature prevents inadvertent writes to
nvSRAM from happening during power-down.

However, to completely avoid the possibility of inadvertent writes
during power-down, ensure that the device is deselected and is
in standby power mode, and the CS follows the voltage applied
on Vcc.

Document Number: 001-50091 Rev. *P

Active Power and Standby Power Modes

When CS is LOW, the device is selected, and is in the active
power mode. The device consumes I current, as specified in
DC Electrical Characteristics on page 15. When CS is HIGH, the
device is deselected and the device goes into the standby power
mode if a STORE or RECALL cycle is not in progress. If a
STORE or RECALL cycle is in progress, the device goes into the
standby power mode after the STORE or RECALL cycle is
completed. In the standby power mode, the current drawn by the
device drops to Igp.

SPI Functional Description

The CY14B101Q1/CY14B101Q2/CY14B101Q3 uses an 8-bit
instruction register. Instructions and their operation codes are
listed in Table 2. All instructions, addresses, and data are
transferred with the MSB first and start with a HIGH to LOW CS
transition. There are, in all, 10 SPI instructions which provide
access to most of the functions in nvSRAM. Further, the WP,
HOLD and HSB pins provide additional functionality driven
through hardware.

Table 2. Instruction Set

| i | i .
résat{:;;'&n nsﬁgurggon Opcode Operation
WREN 0000 0110 | Set write enable
latch
. WRDI 0000 0100 Reset write
Status Register enable latch
Control Instruc-
tions RDSR 0000 0101 Read Status
Register
WRSR 0000 0001 Write Status
Register
READ 0000 0011 | Read data from
SRAM, memory array
Read/Write .
Instructions WRITE 0000 0010 Write data to
memory array
STORE 0011 1100 | Software STORE
RECALL | 0110 0000 Software
Special NV RECALL
Instructions ASENB | 0101 1001 |AutoStore Enable
ASDISB | 0001 1001 AutoStore
Disable
Reserved - Reserved -| 0001 1110

The SPI instructions are divided based on their functionality in
the following types:
0 Status Register access: RDSR and WRSR instructions

o Write protection functions: WREN and WRDI instructions
along with WP pin and WEN, BPO, and BP1 bits

1 SRAM memory access: READ and WRITE instructions

7 nvSRAM special instructions: STORE, RECALL, ASENB,
and ASDISB
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Status Register

The status register bits_are listed in Table 4. The status register consists of a Ready bit (RDY) and data protection bits BP1, BPO,
WEN, and WPEN. The RDY bit can be polled to check the Ready or Busy status while a nvSRAM STORE or Software RECALL cycle
is in progress. The status register can be modified by WRSR instruction and read by RDSR instruction. However, only the WPEN,
BP1, and BPO bits of the Status Register can be modified by using WRSR instruction. The WRSR instruction has no effect on WEN

and RDY bits. The default value shipped from the factory for WEN, BP0, BP1, bits 4—6 and WPEN bits is ‘0’.

Table 3. Status Register Format

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
WPEN (0) X (0) X (0) X (0) BP1 (0) BPO (0) WEN (0) RDY
Table 4. Status Register Bit Definition
Bit Definition Description
Bit 0 (RDY) Ready Read only bit indicates the ready status of device to perform a memory access. This bit is
set to ‘1’ by the device while a STORE or Software RECALL cycle is in progress.
Bit 1 (WEN) Write Enable WEN indicates if the device is Write Enabled. This bit defaults to ‘0’ (disabled) on power-up.
WEN = ‘1" --> Write Enabled
WEN = ‘0’ --> Write Disabled
Bit 2 (BPO) Block protect bit ‘0’ |Used for block protection. For details see Table 5 on page 11.
Bit 3 (BP1) Block protect bit ‘1’ |Used for block protection. For details see Table 5 on page 11.
Bits 4-6 Don’t care Bits are writable and volatile. On power-up, bits are written with ‘0’.
Bit 7 (WPEN) |Write protect enable bit|Used for enabling the function of Write Protect Pin (W). For details see Table 6 on page 12.

Read Status Register (RDSR) Instruction

The RDSR instruction provides access to the status register.
This instruction is used to probe the Write_Enable Status of the
device or the Ready status of the device. RDY bit is set by the
device to ‘1’ whenever a STORE or Software RECALL cycle is
in progress. The block protection and WPEN bits indicate the
extent of protection employed.

This instruction is issued after the falling edge of cs using the
opcode for RDSR.

Write Status Register (WRSR) Instruction

The WRSR instruction enables the user to write to the Status
register. However, this instruction cannot be used to modify bit 0
and bit 1 (RDY and WEN). The BP0 and BP1 bits can be used
to select one of four levels of block protection. Further, WPEN bit
must be set to ‘1’ to enable the use of write protect (WP) pin.

WRSR instruction is a write instruction and needs writes to be
enabled (WEN bit set to ‘1’) using the WREN instruction before
it is issued. The instruction is issued after the falling edge of CS
using the opcode for WRSR followed by 8 bits of data to be
stored in the Status Register. Since only bits 2, 3, and 7 can be
modified by WRSR instruction; therefore, it is recommended to
leave the bits 4-6 as ‘0’ while writing to the Status Register

Note In CY14B101Q1/CY14B101Q2/CY14B101Q3, the values
written to Status Register are saved to nonvolatile memory only
after a STORE operation. If AutoStore is disabled (or while using
CY14B101Q1), any maodifications to the Status Register must be
secured by performing a Software STORE operation.

Note CY14B101Q2 does not have WP pin. Any modification to
bit 7 of the Status register has no effect on the functionality of
CY14B101Q2.

Figure 7. Read Status Register (RDSR) Instruction Timing

cs |\

—

01 2 3 4 5 6 7

01 2 3 45 67

SCK

SI \0 0 0 0 0/11\0/1

MSB LSB

MSB Data LSB

SO HI-Z
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Figure 8. Write Status Register (WRSR) Instruction Timing
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Write Protection and Block Protection

CY14B101Q1/CY14B101Q2/CY14B101Q3 provides features
for both software and hardware write protection using WRDI
instruction and WP. Additionally, this device also provides block
protection mechanism through BP0 and BP1 pins of the Status
Register.

The write enable and disable status of the device is indicated by
WEN bit of the status register. The write instructions (WRSR and
WRITE) and nvSRAM special instruction (STORE, RECALL,
ASENB, and ASDISB) need the write to be enabled (WEN
bit = 1) before they can be issued.

Write Enable (WREN) Instruction

On power-up, the device is always in the write disable state. The
following WRITE, WRSR, or nvSRAM special instruction must
therefore be preceded by a Write Enable instruction. If the device
is not write enabled (WEN = ‘0’), it ignores the write instructions
and returns to the standby state when CS is brought HIGH. A
new CS falling edge is required to re-initiate serial communi-
cation. The instruction is issued following the falling edge of CS.
When this instruction is used, the WEN bit of status register is
set to ‘1. WEN bit defaults to ‘0’ on power-up.

Note After completion of a write instruction (WRSR or WRITE)
or nvSRAM special instruction (STORE, RECALL, ASENB, and
ASDISB) instruction, WEN bit is cleared to ‘0’. This is done to
provide protection from any inadvertent writes. Therefore,
WREN instruction must be used before a new write instruction is
issued.

Figure 9. WREN Instruction

s\ /

01 2 3 4 5 6 7

SCK
S 00000/11\0{

HI-Z

SO
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Write Disable (WRDI) Instruction

Write Disable instruction disables the write by clearing the WEN
bit to ‘0’ in order to protect the device against inadvertent writes.
This instruction is issued following the falling edge of CS followed
by opcode for WRDI instruction. The WEN bit is cleared on the
rising edge of CS following a WRDI instruction.

Figure 10. WRDI Instruction

cs \ /

SO

Block Protection

Block protection is provided using the BPO and BP1 pins of the
Status register. These bits can be set using WRSR instruction
and probed using the RDSR instruction. The nvSRAM is divided
into four array segments. One-quarter, one-half, or all of the
memory segments can be protected. Any data within the
protected segment is read only. Table 5 shows the function of
block protect bits.

Table 5. Block Write Protect Bits

Status Register
Level Bits Array Addresses Protected
BP1 BPO
0 0 0 None
1(1/4) 0 1 0x18000-0x1FFFF
2 (1/2) 1 0 0x10000-0x1FFFF
3 (All) 1 1 0x00000-0x1FFFF
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Write Protect (ﬁ) Pin

The write protect pin (WP) is used to provide hardware write
protection. WP pin enables all normal read and write operations
when held HIGH. When the WP pin is brought LOW and WPEN
bit is ‘1°, all write operations to the status register are inhibited.
The hardware write protection function is blocked when the
WPEN bit is ‘0’._This enables the user to install the device in a
system with the WP pin tied to ground, and still write to the status
register.

WP pin can be used along with WPEN and block protect bits
(BP1 and BPO) of the status register to inhibit writes to memory.
When WP pin is LOW and WPEN is set to ‘1’, any modifications
to status register are disabled. Therefore, the memory is
protected by setting the BP0 and BP1 bits and the WP pin inhibits
any modification of the status register bits, providing hardware
write protection.

Note WP going LOW when CS is still LOW has no effect on any
of the ongoing write operations to the status register.

Note CY14B101Q2 does not have WP pin and therefore does
not provide hardware write protection.

Table 6 summarizes all the protection features of this device.

Table 6. Write Protection Operation

weEN| WP |wen] Pisiscted [Unprotected | Statue
X X 0 Protected Protected Protected
0 X 1 Protected Writable Writable
1 LOW 1 Protected Writable Protected
1 HIGH 1 Protected Writable Writable

Memory Access

All memory accesses are done using the READ and WRITE
instructions. These instructions cannot be used while a STORE
or RECALL cycle is in progress. A STORE cycle in progress is
indicated by the RDY bit of the status register and the HSB pin.

Read Sequence (READ) instruction

The read operations on this device are performed by giving the
instruction on Sl and reading the output on SO pin. The following
sequence needs to be followed for a read operation: After the CS
line is pulled LOW to select a device, the read opcode is
transmitted through the SI line followed by three bytes of

address. The Most Significant address byte contains A16 in bit 0
and other bits as ‘don’t cares’. Address bits A15 to AO are sent
in the following two address bytes. After the last address bit is
transmitted on the Sl pin, the data (D7-D0) at the specific
address is shifted out on the SO line on the falling edge of SCK
starting with D7. Any other data on Sl line after the last address
bit is ignored.

CY14B101Q1/CY14B101Q2/CY14B101Q3 allows reads to be
performed in bursts through SPI, which can be used to read
consecutive addresses without issuing a new READ instruction.
If only one byte is to be read, the CS line must be driven HIGH
after one byte of data comes out. However, the read sequence
may be continued by holding the CS line LOW and the address
is automatically incremented and data continues to shift out on
SO pin. When the last data memory address (Ox1FFFF) is
reached, the address rolls over to 0x0000 and the device
continues to read.

Write Sequence (WRITE) instruction

The write operations on this device are performed through the Sl
pin. To perform a write operation, if the device is write disabled,
then the device must first be write enabled through the WREN
instruction. When the writes are enabled (WEN_= '1’), WRITE
instruction is issued after the falling edge of CS. A WRITE
instruction constitutes transmitting the WRITE opcode on Sl line
followed by 3 bytes of address and the data (D7-D0) which is to
be written. The Most Significant address byte contains A16 in bit
0 with other bits being ‘don’t cares’. Address bits A15 to A0 are
sent in the following two address bytes.

CY14B101Q1/CY14B101Q2/CY14B101Q3 enables writes to be
performed in bursts through SPI, which can be used to write
consecutive addresses without issuing a new WRITE instruction.
If only one byte is to be written, the CS line must be driven HIGH
after the DO (LSB of data) is transmitted. However, if more bytes
are to be written, CS line must be held LOW and address is
incremented automatically. The following bytes on the Sl line are
treated as data bytes and written in the successive addresses.
When the last data memory address (Ox1FFFF) is reached, the
address rolls over to 0x0000 and the device continues to write.
The WEN bit is reset to ‘0’ on completion of a WRITE sequence.

Note When a burst write reaches a protected block address, it
continues the address increment into the protected space but
does not write any data to the protected memory. If the address
roll over takes the burst write to unprotected space, it resumes
writes. The same operation is true if a burst write is initiated
within a write protected block.

Figure 11. Read Instruction Timing
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Figure 12. Burst Mode Read Instruction Timing
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Figure 13. Write Instruction Timing

os [
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Figure 14. Burst Mode Write Instruction Timing

s\ [

o1 2 3 45 6 70 1 2 3 4 5 6 7 2021 2223 0 1 2 3 4 5 6 7 0,7 01 2 3 4 5 6 7
SCK H
4 Data Byte 1 ‘ DataByteN |
Op-Code 17-bit Address |
s Do o AO0000E0 @@@ﬁ@@@@@@@ @@@@@@@@
MSB LSB MSB LSB
SO HI-Z
nvSRAM Special Instructions Table 7. nvSRAM Special Instructions
CY14B101Q1/CY14B101Q2/CY14B101Q3  provides  four Function Name Opcode Operation
special instructions, which enables access to the nvSRAM STORE 0011 1100 | Software STORE

specific functions: STORE, RECALL, ASDISB, and ASENB.

Table 7 lists these instructions. RECALL 0110 0000 |Software RECALL
ASENB 0101 1001 [AutoStore Enable
ASDISB 0001 1001 |AutoStore Disable
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Software STORE (STORE) instruction

When a STORE instruction is executed, nvSRAM performs a
Software STORE operation. The STORE operation is performed
irrespective of whether a write has taken place since the last
STORE or RECALL operation.

To issue this instruction, the device must be write enabled (WEN
bit = ‘1’). The instruction is performed by transmitting the STORE
opcode on the Sl pin following the falling edge of CS. The WEN
bit is cleared on the positive edge of CS following the STORE
instruction.

Figure 15. Software STORE Operation

6\ /

SO HI-Z

Software RECALL (RECALL) instruction

When a RECALL instruction is executed, nvSRAM performs a
Software RECALL operation. To issue this instruction, the device
must be write enabled (WEN = ‘1°).

The instruction is performed by transmitting the RECALL opcode
on the Sl pin following the falling edge of CS. The WEN bit is
cleared on the positive edge of CS following the RECALL
instruction.

Figure 16. Software RECALL Operation

s\

S| 50/1 1\ooooo/

HI-Z
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AutoStore Enable (ASENB) instruction

The AutoStore Enable instruction enables the AutoStore on
CY14B101Q1. This setting is not nonvolatile and needs to be
followed by a STORE sequence if this is desired to survive the
power cycle.

To issue this instruction, the device must be write enabled
(WEN = “1"). The instruction is performed by transmitting the
ASENB opcode on the Sl pin following the falling edge of CS.
The WEN bit is cleared on the positive edge of CS following the
ASENB instruction.

Note If ASDISB and ASENB instructions are executed in
CY14B101Q1, the device is busy for the duration of software
sequence processing time (tgg). However, ASDISB and ASENB
instructions have no effect on CY14B101Q1 as AutoStore is
internally disabled.

Document Number: 001-50091 Rev. *P

Figure 17. AutoStore Enable Operation

SO
AutoStore Disable (ASDISB) instruction

AutoStore is enabled by default in CY14B101Q2/CY14B101Q3.
The ASDISB instruction disables the AutoStore. This setting is
not nonvolatile and needs to be followed by a STORE sequence
if this is desired to survive the power cycle.

To issue this instruction, the device must be write enabled
(WEN = ‘1"). The instruction is performed by transmitting _the
ASDISB opcode on the Sl pin following the falling edge of CS.
The WEN bit is cleared on the positive edge of CS following the
ASDISB instruction.

Figure 18. AutoStore Disable Operation

s\ /

Sl \0O 0 O0/1 1\0 0/1§

HI-Z

SO
HOLD Pin Operation

The HOLD pin is used to pause the serial communication. When
the device is selected and a serial sequence is underway, HOLD
is used to pause the serial communication with the master device
without resetting the ongoing serial sequence. To pause, the
HOLD pin must be brought LOW when the SCK pin is LOW. CS
pin must remain LOW along with HOLD pin to pause serial
communication. While the device serial communication is
paused, inputs to the Sl pin are ignored and the SO pin is in the
high impedance state. To resume serial communication, the
HOLD pin must be brought HIGH when the SCK pin is LOW
(SCK may toggle during HOLD).

Figure 19. HOLD Operation
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Maximum Ratings Transient voltage (<20 ns)
on any pin to ground potential ............ —2.0VtoVgc+20V

Package power dissipation capability (Tp =25 °C) ..... 1.0W
Surface mount lead soldering temperature

Exceeding maximum ratings may shorten the useful life of the
device. These user guidelines are not tested.

Storage temperature ...................oooee. —65°Cto +150 °C (3.S€CONAS) ..uviiiiieiee e +260°C
Maximum accumulated storage time DC output current (1 output at a time, 1s duration) .... 15 mA
At 150 °C ambient temperature ...................... 1000 h Static discharge voltage
At 85 °C ambient temperature .................... 20 Years (per MIL-STD-883, Method 3015) ........cccceeveennnnne >2001V
Maximum junction temperature .............ccccceeecerennenn. 150 °C Latch-up current .........ccooceiiiiiiiiiie e > 200 mA
Supply voltage on V¢ relative to Vgg ......... -0.5Vto+4.1V Operating Range
DC voltage applied to outputs
in High Z state .......cccccoooovvvrincincinn. —05VtoVec+0.5V Range Ambient Temperature Vee
INPUL VOIAGE ...voveereciies -0.5VtoVec +0.5V Industrial —40 °C to +85°C 27Vto36V

DC Electrical Characteristics

Over the Operating Range

Parameter Description Test Conditions Min Typ[4] Max Unit
Vee Power supply voltage 2.7 3.0 3.6 \Y,
lcct Average V. current At fsck =40 MHz. - - 10 mA

Values obtained without output loads
(loyt =0 mA)
e Average V¢ current during | All inputs don't care, Vg = Max. - - 10 mA
STORE Average current for duration tgtore
lcca Average Vcpp current during | All input§ don’t care. Average current - - 5 mA
AutoStore cycle for duration tgtore
Isg Ve standby current CS > (Vgg - 0.2 V). - - 5 mA

ViN<0.2Vor> (Ve —0.2V).
Standby current level after nonvolatile
cycle is complete.

Inputs are static. f = 0 MHz.

1! Input leakage current (except |V = Max, Vgg < VNS Ve -1 - +1 pA
HSB)
Input leakage current (for HSB) |V = Max, Vgg < VN < Ve -100 - +1 MA
loz Off state output leakage Vee = Max, Vgg < Vout < Vee -1 - +1 pA
current
Viy Input HIGH voltage 2.0 - Vec 05| V
Vi Input LOW voltage Vgs—0.5 - 0.8 \
VoH Output HIGH voltage lout = -2 mA 24 - - \Y
VoL Output LOW voltage loutr =4 MmA - - 0.4 V
Veap!?! Storage capacitor Between Vpp pin and Vgg 61 68 180 uF
Vyeapl” 8 Maximum voltage driven on |V = Max -~ - Vee %

Veap pin by the device

Notes
4. Typical values are at 25 °C, Vo= Ve (Typ). Not 100% tested.

5. The HSB pin has lgyT = -2 PA for Vg of 2.4 V when both active high and LOW drivers are disabled. When they are enabled standard Vo and Vg are valid. This
parameter is characterized but not tested.

6. Min Vap value guarantees that there is a sufficient charge available to complete a successful AutoStore operation. Max Vap value guarantees that the capacitor on
Vcap Is charged to a minimum voltage during a Power-Up RECALL cycle so that an immediate power-down cycle can complete a successful AutoStore. Therefore it
is always recommended to use a capacitor within the specified min and max limits. See application note AN43593 for more details on Vgap options.

7. Maximum voltage on Vcap pin (Vycap) is provided for guidance when choosing the Vap capacitor. The voltage rating of the Vcap capacitor across the operating
temperature range should be higher than the Vy,cap voltage.
8. These parameters are guaranteed by design and are not tested.
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Data Retention and Endurance
Over the Operating Range
Parameter Description Min Unit
DATAR Data retention 20 Years
NVc Nonvolatile STORE operations 1,000 K
Capacitance
Parameter [°! Description Test Conditions Max Unit
Cin Input capacitance Ta=25°C,f=1MHz, Ve = Veeyp) 6 pF
Court Output pin capacitance 8 pF
Thermal Resistance
Parameter [°! Description Test Conditions 16-pin SOIC | 8-pin DFN | Unit
CITS Thermal resistance Test conditions follow standard test 55.17 17.7 °C/W
(junction to ambient) methods and procedures for measuring
0,0 Thermal resistance thermal impedance, per EIA / JESD51. > 64 18.8 SC/W
(junction to case)
AC Test Loads and Waveforms
Figure 20. AC Test Loads and Waveforms
577 Q 577 Q
30v O AN 3.0V
R1 R1
outputr O _T_ outputr O _T_
30 pF R2 5 pF R2
| 789 Q | 789 Q
AC Test Conditions
Input pulse levels ..o OVto3V
Input rise and fall times (10%—90%) .......cccocvveveerernnne. <3ns
Input and output timing reference levels ...................... 15V

Note

9. These parameters are guaranteed by design and are not tested.
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AC Switching Characteristics
Over the Operating Range

Parameters [10] 40 MHz
Description Unit
Pg¥§r:1e(:t§r Pargr!rtl-eter i Al R

fsck fsck Clock frequency, SCK - 40 MHz
teL twi Clock pulse width LOW 11 - ns
tcH twH Clock pulse width HIGH 11 - ns
tcs tce CS HIGH time 20 - ns
tcss tces CS setup time 10 - ns
tosh tcen CS hold time 10 - ns
tsp tsu Data in setup time 5 - ns
thp tH Data in hold time 5 - ns
tHH thp HOLD hold time 5 - ns
tsH tcp HOLD setup time 5 - ns
tco ty Output valid - 9 ns
tyu " tnz HOLD to output High Z - 15 ns
ty M tz HOLD to output Low Z - 15 ns
ton tho Output hold time 0 - ns
thzes tois Output disable time - 25 ns
Notes

10. Test conditions assume signal transition time of 3 ns or less, timing reference levels of V/2, input pulse levels of 0 to V¢ (Typ), and output loading of the specified
loL/lon and load capacitance shown in Figure 20.
11. These parameters are guaranteed by design and are not tested.
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Switching Waveforms

cY14B101Q1
CY14B101Q2
CcY14B101Q3

Figure 21. Synchronous Data Timing (Mode 0)
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Figure 22. HOLD Timing
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AutoStore or Power-Up RECALL

Over the Operating Range

CY14B101Q1/
CY14B101Q2/
Parameter Description CY14B101Q3 Unit
Min Max
tep [12] Power-Up RECALL duration - 20 ms
tsTORE [13] STORE cycle duration - 8 ms
toELAY [14] Time allowed to complete SRAM cycle - 25 ns
VswitcH Low voltage trigger level - 2.65 \Y
tvecrisel ™) V¢ rise time 150 - us
VHDIS[15] HSB output disable voltage - 1.9 Y,
tLZHSB[15] HSB high to nvSRAM active time - 5 ps
tyamp! ™! HSB high active time - 500 ns
Switching Waveforms
Figure 23. AutoStore or Power-Up RECALL!'®!
VCC
VSWITCH ---r-----""-""”- " -"-"""”-"-"¥)$<"~"~""—""—""—"— -, Z ———————————— \ 'i ———————
ViolsH — Hme — — — — e e mF—_\——_—————
N tyccrise t N Note 13 - tsrore o Note '3 tsrore
€« — (HHHD <
t
Note'’ —| | P Note'”
HSB OUT
] tDELAY, ¢
bznss tiznse
AutoStore —> — —p [
tDELAY
POWER- >«
UP
RECALL — ta A
—> <« N < FA
Read & Write
Inhibited
(RwI) I o I I ; I
POWER-UP | Read & Write | BROWN IPOWER-UP | Read & Write | POWER
RECALL | | ouT | RECALL | DOWN
| | AutoStore | | AutoStore

Notes
12. tgp starts from the time V¢ rises above Vgwtcn.
13. If an SRAM write has not taken place since the last nonvolatile cycle, AutoStore or Hardware STORE is not initiated.
14.0On a Hardware STORE, Software STORE / RECALL, AutoStore Enable / Disable and AutoStore initiation, SRAM operation continues to be enabled for time tpg  ay-
15. These parameters are guaranteed by design and are not tested.
16. Read and Write cycles are ignored during STORE, RECALL, and while V¢ is below VgwitcH.
17. During power-up and power-down, HSB glitches when HSB pin is pulled up through an external resistor.
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Software Controlled STORE and RECALL Cycles
Over the Operating Range
CcY14B101Q1/
CY14B101Q2/
Parameter Description CY14B101Q3 Unit
Min Max
tRECALL RECALL duration - 200 us
tgg 118 191 Soft sequence processing time - 100 us

Switching Waveforms
Figure 24. Software STORE Cycle!'!

Figure 25. Software RECALL Cyclel'

6\ /£
01 2 3 4 5 6 7
SCK

s\

T

01 2 3 4 5 6 7

?

SCK

S| 0o 0/1 1 1 1\0 0 / S| 50/11\00000/
l— tsToRE —b <«—RECALL

RWI HI-2 RWI Hl-2

RDY RDY

Figure 26. AutoStore Enable Cycle Figure 27. AutoStore Disable Cycle

& O\ e\
0o 1 2 3 4 5 6 7

SCK UL SCK
sl o/1\o/1 1\o o /1N | sI \0 0 o/1 1\o o0/1

—!s
RWI - HI-Z RWI

:

o
-
N
w
N
&)
(o]
~

|

HI-Z

RDY- RDY

Notes
18. This is the amount of time it takes to take action on a soft sequence command. Vcc power must remain HIGH to effectively register command.
19. Commands such as STORE and RECALL lock out I/O until operation is complete which further increases this time. See the specific command.

Document Number: 001-50091 Rev. *P Page 20 of 29



cY14B101Q1

P CY14B101Q2
w# CYPRESS CY14B101Q3

~ EMBEDDED IN TOMORROW™
Hardware STORE Cycle
Over the Operating Range

CY14B101Q3
Parameter Description : Unit
Min Max

tPHSB Hardware STORE pulse width 15 - ns

Switching Waveforms

Figure 28. Hardware STORE Cycle [20]

Write Latch set

1)

(l

tSTORE

L)
T

o PHSB
—_— X
HSB (IN)
<
tDELAY
HSB (OUT)
RWI

Write Latch not set

. tPHSB
HSB(N) ___ [€ > n
HSB (OUT)
tDELAY
(B
RWI : ”

Note

HSB pin is driven HIGH to Vg only by Internal
100 KQ resistor, HSB driver is disabled

SRAM is disabled as long as HSB (IN) is driven LOW.

20. If an SRAM write has not taken place since the last nonvolatile cycle, no AutoStore or Hardware STORE takes place.
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Ordering Information

cY14B101Q1
CY14B101Q2
CcY14B101Q3

Ordering Code Package Diagram Package Type Operating Range
CY14B101Q2-LHXI 001-50671 8-pin DFN (With Vcap) Industrial
All the above parts are Pb-free.
Ordering Code Definitions
CY14B101Q2-SFX IT
‘ Option:
T - Tape and Reel
Blank - Std.
Temperature:
I - Industrial (—40 to 85 °C)
Package:
SF - 16 SOIC
LH - 8 DFN
1 - With WP
2 - With Vcpp
3 - With Vap, WP and HSB

| Q - Serial SPI nvSRAM

Density:

101-1Mb

Voltage:

B-3.0V

14 - nvSRAM

Document Number: 001-50091 Rev. *P
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Package Diagrams
Figure 29. 8-pin DFN (5 x 6 x 0.85 mm) Package Outline, 001-50671

TOP VIEW SIDE VIEW

BOTTOM VIEW

<—(0.02)

e
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)

A\Jo.15]c[B ‘
8]

— L@.7o;q—_o.1(|.) RO.15

o
S
o]
>]
//To.10[c
Ao.05]C
SEATING PLANE

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS

2. PACKAGE WEIGHT: TBD

3. BASED ON REF JEDEC # MO—240 EXCEPT DIMENSIONS (L) and (b)

001-50671 *E
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Package Diagrams (continued)
Figure 30. 16-pin SOIC (0.413 x 0.299 x 0.0932 inches) Package Outline, 51-85022

PIN 11D
8 1
/

@ . DIMENSIONS IN INCHES[MM] MIN.
0.291[7.391] MAX.
0.299[7.594]

. REFERENCE JEDEC MO-119
0.394[10.007]
0.419[10.642]
|
poooooot
9 16 516.3 [STANDARD PKG.

— %ﬁ%} $216.3[LEAD FREE PKG.

| 0.397[10.083] SEATING PLANE
‘ 0.413[10.490]

[ \ ' [ \
0.092[2.336]
0.105[2.667] J \\:
‘ §L
f £\ |0.004[0.101] L 0.009110.231
0.015[0.381] 0.0125[0.317]

0.050[1.270] .
Lzl 0.004[0.101]
0.0118[0.299] 0.050[1.270]

0.013[0.330]
0.019[0.482]

51-85022 *E
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Acronyms Document Conventions
Acronym Description Units of Measure
CPHA Clock Phase Symbol Unit of Measure
CPOL Clock Polarity °C degree Celsius
DFN Dual Flat No-lead Hz hertz
EEPROM |Electrically Erasable Programmable Read-Only kHz kilohertz
Memory KQ kilohm
EIA Electronic Industries Alliance Mbit megabit
/0 Input/Output MHz megahertz
JEDEC Joint Electron Devices Engineering Council pA microampere
LSB Least Significant Bit uF microfarad
MSB Most Significant Bit us microsecond
nvSRAM  |non-volatile Static Random Access Memory mA milliampere
RWI Read and Write Inhibit ms millisecond
RoHS Restriction of Hazardous Substances 223 n:nosecond
ohm
SPI Serial Peripheral Interface
% percent
SONOS Silicon-Oxide-Nitride-Oxide Semiconductor -
pF picofarad
SOIC Small Outline Integrated Circuit Vv vort
SRAM Static Random Access Memory W watt
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Document History Page

Document Title: CY14B101Q1/CY14B101Q2/CY14B101Q3, 1-Mbit (128K x 8) Serial SPI nvSRAM
Document Number: 001-50091

Rev. ECN Orig. of | Submission

Change Date Description of Change
* 2607408 GSIN/ 12/19/2008 [New data sheet.
GVCH/
AESA
*A 2654487 GVCH/ 02/04/2009 |Changed status from Advance information to Preliminary.
PYRS Updated Document Title to read as
“CY14B101Q1/CY14B101Q2/CY14B101Q3, 1-MBit (128K x 8) Serial SPI
nvSRAM”.

Changed part number from CY14B101QxA to CY14B101Qx in all instances
across the document.

Updated Pin Definitions:

Updated details in “Description” column corresponding to Vap pin.
Updated Device Operation:

Updated description.

Updated Serial Peripheral Interface:

Updated description.

Updated Status Register:

Updated description.

Updated Table 3.

Updated DC Electrical Characteristics:

Changed maximum value of I, parameter from 5 mA to 10 mA.
Updated Ordering Information:

Updated part numbers.

*B 2733293 GVCH/ | 07/08/2009 |Corrected typo error in the Document History Page (Description of change)
AESA Updated Pinouts:

Updated Note 2 and Note 3 (Fixed typo error)

Updated Device Operation:

Updated AutoStore Operation:

Updated description.

Updated DC Electrical Characteristics:

Updated details in “Test Conditions” column corresponding to Icc4 and Isg
parameters.

Updated AutoStore or Power-Up RECALL:

Updated details in “Description” column corresponding to Vp g parameter.

*C 2757348 GVCH 08/28/2009 |Changed status from Preliminary to Final.

Removed Commercial Temperature Range related information in all instances
across the document.

Updated Memory Access:

Updated Write Sequence (WRITE) instruction:

Updated description (Added Note at the end).

Updated Thermal Resistance:

Added values 16-pin SOIC and 8-pin DFN packages.

*D 2839453 GVCH/ 01/06/2010 |Updated Features:

PYRS Replaced “200,000 STORE cycles to QuantumTrap” with “1 Million STORE
cycles to QuantumTrap”.

Updated Device Operation:

Updated AutoStore Operation:

Updated Figure 3.
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Document History Page (continued)

Document Title: CY14B101Q1/CY14B101Q2/CY14B101Q3, 1-Mbit (128K x 8) Serial SPI nvSRAM

Document Number: 001-50091

Rev.

ECN

Orig. of
Change

Submission
Date

Description of Change

*E

2894833

GVCH

03/17/2010

Updated Ordering Information:

Updated part numbers.

Updated Package Diagrams:

spec 001-50671 — Changed revision from *A to *B.
spec 51-85022 — Changed revision from *B to *C.
Updated to new template.

2910569

BTK/
GVCH

04/12/2010

Updated Pinouts:

Updated Figure 1 (to show the pad in the pin diagrams).
Updated Pin Definitions:

Added “EXPOSED PAD” and its corresponding details.
Updated SPI Operating Features:

Updated Power-On Reset:

Updated description (Added status of bits 4-6).
Updated Power-Down:

Updated description.

Updated Status Register:

Updated Table 4:

Added “Bits 4-6” and its details.

Updated Switching Waveforms:

Updated Figure 21.

Updated Figure 22.

Updated Switching Waveforms:

Updated Figure 23

Updated Note 17.

Updated Hardware STORE Cycle:

Removed tpygg parameter and its details.
Updated Switching Waveforms:

Updated Figure 28.

*G

3037045

GVCH

10/09/2010

Changed ground naming convention from GND to Vgg in all instances across
the document.

Updated SPI Operating Features:

Updated Power-On Reset:

Updated description.

Updated Power-Down:

Updated description.

Updated Status Register:

Updated Write Status Register (WRSR) Instruction:

Updated Figure 8.

Updated Memory Access:

Updated HOLD Pin Operation:

Updated description. _ -
Updated Figure 19 (to indicate that CS pin must remain LOW along with HOLD
pin to pause serial communication).

Updated Switching Waveforms:

Updated Figure 22 (to indicate that CS pin must remain LOW along with HOLD
pin to pause serial communication).

Updated Switching Waveforms:

Added Figure 26.

Added Figure 27.

Added Acronyms and Units of Measure.

*H

3134300

GVCH

01/11/2011

Updated Device Operation:

Updated Hardware STORE and HSB Pin Operation:

Updated description (Added more clarity on HSB pin operation).
Updated AutoStore or Power-Up RECALL:

Updated details in “Description” column of t zgg parameter.
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Document History Page (continued)

Document Title: CY14B101Q1/CY14B101Q2/CY14B101Q3, 1-Mbit (128K x 8) Serial SPI nvSRAM

Document Number: 001-50091

Rev. ECN 8;';5’“;; Suanaits:ion Description of Change
*| 3320877 GVCH 07/19/2011 |Updated DC Electrical Characteristics:
Added Note 6 and referred the same note in Voap parameter.
Updated AC Switching Characteristics:
Added Note 10 and referred the same note in “Parameters” column.
*J 3493427 GVCH 01/13/2012 |Updated Package Diagrams:
spec 001-50671 — Changed revision from *B to *C.
spec 51-85022 — Changed revision from *C to *D.
Completing Sunset Review.
*K 3665165 GVCH 08/03/2012 |Updated Maximum Ratings (Changed “Ambient temperature with power
applied” to “Maximum junction temperature”).
Updated DC Electrical Characteristics (Added Vy,cap parameter and its details,
added Note 7 and referred the same note in Vycap parameter, also referred
Note 8 in Vycap parameter).
L 4010138 GVCH 05/24/2013 |Added watermark “Not Recommended for New Designs” across the document.
Updated Package Diagrams:
spec 51-85022 — Changed revision from *D to *E.
*M 4445267 GVCH 07/17/2014 |Removed watermark “Not Recommended for New Designs” across the
document.
*N 4563189 GVCH 11/06/2014 |Updated Functional Description:
Added “For a complete list of related documentation, click here.” at the end.
*O 4617542 GVCH 01/08/2015 |No technical updates.
Completing Sunset Review.
P 6028188 GVCH 01/12/2018 |Updated Package Diagrams:

spec 001-50671 — Changed revision from *C to *E.
Updated to new template.
Completing Sunset Review.
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