Anvo-Systems Dresden

ANV22A88A

FEATURES
e High-performance 256kb non-volatile SRAM

e 25ns Access Time

¢ 10ns Output Enable Access Time

* lcc = 10mA typ. at 25 ns Cycle Time

* lcc = 2mA typ. at 250 ns Cycle Time

* Read Last Successful Written Address
e Unlimited Read/Write Endurance

* Automatic non-volatile STORE on Power Down or
Brown Out (POWERSTORE)

* Non-volatile STORE under Soft Sequence or
Hardware (HSB) Control

* Automatic RECALL to SRAM on Power Up or after
Brown Out

e Unlimited RECALL Cycles

« 100k STORE Cycles

« 100-Year non-volatile Data Retention

« 3.0V to 3.6V Power Supply

e Commercial and Industrial Temperatures
* BGA48 (6x8)

¢ RoHS-Compliant

DESCRIPTION

The Anvo-Systems Dresden ANV22A88A is a 256kb
SRAM with a non-volatile SONOS storage element
included with each memory cell, organized as 32k

BLOCK DIAGRAM

32k x 8 nvSRAM
words of 8 bits each. There are 2 separate modes of
operation: SRAM mode and non-volatile mode. In
SRAM mode, the memory operates as an ordinary
static RAM. In non-volatile operation mode, data is
transferred in parallel from SRAM to the SONOS
elements (STORE) or from all of them to SRAM
(RECALL). In non-volatile mode SRAM functions are
disabled.
The SRAM can be read and written an unlimited
number of times, while independent non-volatile data
resides in SONOS elements. Data transfers from the
SRAM to the SONOS elements take place
automatically upon power down or brown out situation
(POWERSTORE) using charge stored in a small exter-
nal capacitor.
Transfers from the SONOS elements to the SRAM
(RECALL) take place automatically on power up or
may be initiated under user control by a software
sequence. 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.
STORE cycles also may be initiated under user control
by a software sequence or by a single pin (HSB).
Once a STORE cycle is initiated, further input or output
are disabled until the cycle is completed.
The POWERTSTORE function can also be enabled or
disabled by a software sequence.
With Read Last Successful Written Address it is possi-
ble to read out the 2 byte of address for data were last
WRITE was successful.
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This product conforms to Anvo-Systems Dresden specifi-
cations
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ANV22A88A

PIN CONFIGURATION
Top View
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Device Operation

The ANV22A88A has two separate modes of opera-
tion:

- SRAM mode and

- non-volatile mode.

The memory operates in SRAM mode as a standard
fast static RAM. Data is transferred in non-volatile
mode from SRAM to SONOS elements (STORE) or
from SONOS elements to SRAM (RECALL). In this
non-volatile mode SRAM functions are disabled.
STORE cycles may be initiated under user control via a
software sequence or HSB assertion and are also
automatically initiated when the power supply voltage
level of the chip falls below Vg tcy. RECALL opera-
tions are automatically initiated upon power up and
may also occur when the V. rises above Vswitchs
after a low power condition. RECALL cycles may also
be initiated by a software sequence.

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 V¢ reaches Vi and
a falling edge of E from the V, level has been detected
thereafter. This will start the first operation.

PIN DESCRIPTIONS

Signal Name |Signal Description

AO - Al4 Address Inputs

DQO - DQ7 Data In/Out

E Chip Enable

G Output Enable

W Write Enable

Vee Power Supply Voltage

Vsg Ground

Veap Capacitor Voltage

HSB Hardware Controlled Store/Busy

Power On Reset

In order to prevent data corruption and inadvertent
WRITE operations during Power-up, all input signals
will be ignored and Data Outputs DQO - DQ7 will be in
high impedance state. Power On Reset is exited when
Vcce reaches a stable Veemine Logical signals can
applied.

Power-down / Brown Out

When Ve drops during normal operation below
VswitcH all external operations will be disabled, the
device will ignore any input signals and Data Outputs
(DQ) will be in high impedance state. Power-down
during self timed Store Operation will not corrupt data
in the memory. Write operation of the current Byte will
be completed independent from the power supply. Prior
to any STORE operation the whole data in the non-
volatile memory will be erased to allow STORE opera-
tion of new and restore of unchanged data.

Operating and Stand-by Modes

When Chip Enable (E) is Low, the device is enabled. In
Operating Mode it is consuming lccop). In the other
case, when Chip Enable (E) is High, the device is in
Standby Mode with the reduced Supply Current

lcc(sp)-
SRAM READ

The ANV22A88A performs a READ cycle whenever E
and G are LOW and HSB and W are HIGH. The add-
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ANV22A88A

ress specified on pins A0 - Al14 determines which of
the 32768 data bytes will be accessed. When the
READ is initiated by an address transition, the outputs
will be valid after a delay of t.z. If the READ is initiated
by E or G, the outputs will be valid at t,g) or at t;c),
whichever is later. The data outputs will repeatedly res-
pond to address changes within the t.; access time wit-
hout the need for transition on any control input pins,
and will remain valid until another address change or
until E or G is brought HIGH or W or HSB is brought
LOW.

SRAM WRITE

A WRITE cycle is performed whenever E and W are
LOW and HSB is HIGH. The address inputs must be
stable prior to entering the WRITE cycle and must
remain stable until either E or W goes HIGH at the end
of the cycle. The data on pins DQO - 7 will be written
into the memory if it is valid tg,p) before the end of a W
controlled WRITE or tg,5) before the end of an E cont-
rolled WRITE. _

It is recommended that G is kept HIGH during the
entire WRITE cycle to avoid data bus contention on the
common I/O lines. If G is left LOW, internal circuitry will
turn off the output buffers tysy) after W goes LOW.

POWERSTORE

During normal operation, the ANV22A88A will draw
current from V¢ and charge up a capacitor connected
to the V¢ap pin. This stored charge will be used by the
chip to perform a single STORE operation. If the
voltage on the V¢ pin drops below Vgytch, the part
will automatically disconnect the Vcap pin and the
whole memory from V¢ and initiate a STORE opera-
tion.

Figure 1 shows the proper connection of capacitors for
automatic STORE operation.

Power Supply

k0 | || [ ]]

HSB Vear

i

Vee = Ccar

Vss

GND

Figure 1: POWERSTORE Operation
Schematic Diagram

Each ANV22A88A must have its own STORE capaci-

tor. A normal high frequency bypass capacitor between
the power supply voltage V¢ and Vgg is expected.

In order to prevent unneeded STORE operations,
automatic STOREs as well as those initiated by exter-
nally driving HSB LOW will be ignored unless at least
one WRITE operation has taken place since the most
recent STORE cycle. Note that if HSB is driven LOW
via external circuitry and no WRITES have taken place,
the part will still be disabled until HSB is allowed to
return HIGH. Software initiated STORE cycles are per-
formed regardless of whether or not a WRITE opera-
tion has taken place.

POWERSTORE operation without the external capaci-
tor will damage the volatile and non-volatile content of
the memory.

Automatic RECALL

During power up, an automatic RECALL takes place.
At a low power condition (Vcc < Vgwiten) @n internal
RECALL request may be latched. As soon as power
supply voltage exceeds the sense voltage of Vs rch, @
requested RECALL cycle will automatically be initiated
and will take trestore t0 cOmplete.

If the ANV22A88A is in a WRITE state at the end of
power up RECALL, the recalled SRAM data will be
overwritten. To help avoid this situation, a 10 kQ resis-
tor should be connected between W or E and power
supply voltage Vcc.

Software non-volatile STORE

The ANV22A88A software controlled STORE cycle is
initiated by executing sequential E clocked READ cyc-
les from six specific address locations. By relying on
READ cycles only, the ANV22A88A implements non-
volatile operation while remaining compatible with
standard 32K x 8 SRAMs. During the STORE cycle, an
erase of the previous non-volatile data is performed
first, followed by a parallel programming of all non-vola-
tile elements. Once a STORE cycle is initiated, further
inputs and outputs are disabled until the cycle is
completed.

Because a sequence of addresses is used for STORE
initiation, it is important that no other READ or WRITE
accesses intervene in the sequence or the sequence
will be aborted.

To initiate the STORE cycle the following READ
sequence must be performed:

1. Read address  OE38 (hex) Valid READ
2. Read address  31C7 (hex) Valid READ
3. Read address  03EO (hex) Valid READ
4, Read address  3C1F (hex) Valid READ
5. Read address  303F (hex) Valid READ
6. Read address  OFCO (hex) Initiate STORE

Once the sixth address in the sequence has been ente-
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ANV22A88A

red, the STORE cycle will commence and the chip will
be disabled. It is important that READ cycles and not
WRITE cycles are used in the sequence, although it is
not necessary that G is LOW for the sequence to be
valid. After the tstore cycle time has been fulfilled, the
SRAM will again be activated for READ and WRITE
operation.

Software non-volatile RECALL

A RECALL cycle is initiated with a sequence of E clok-
ked READ operations in a manner similar to the
STORE initiation. To initiate the RECALL cycle the
following sequence of READ operations must be per-
formed:

1. Read address  OE38 (hex) Valid READ
2. Read address  31C7 (hex) Valid READ
3. Read address  03EO0 (hex) Valid READ
4. Read address  3C1F (hex) Valid READ
5. Read address  303F (hex) Valid READ
6. Read address  0C63 (hex) Initiate RECALL

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. The
RECALL operation in no way alters the data in the
SONOS cells. The non-volatile data can be recalled an
unlimited number of times.

HSB non-volatile STORE

The hardware controlled STORE Busy pin (HSB) is
connected to an open drain circuit acting as both input
and output to perform two different functions. When dri-
ven LOW by the internal chip circuitry it indicates that a
STORE operation (initiated via any means) is in prog-
ress within the chip. When driven LOW by external
circuitry for longer than t,,s, the chip will conditionally
initiate a STORE operation after tgs)s.

READ_and WRITE operations that are in progress
when HSB is driven LOW (either by internal or external
circuitry) will be allowed to complete before the STORE
operation is performed, in the following manner.

After HSB goes LOW, the part will continue normal
SRAM operation for tsys. During tgigg)s, @ transition
on any address or control signal will terminate SRAM
operation and cause the STORE to commence.
Note that if an SRAM WRITE is attempted after HSB
has been forced LOW, the WRITE will not occur and
the STORE operation will begin immediately.
HARDWARE-STORE-BUSY (HSB) is a high speed,
low drive capability bidirectional control line.

In order to allow a bank of ANV22A88As to perform
synchronized STORE functions, the HSB pin from a
number of chips may be connected together. Each chip
contains a small internal current source to pull HSB

HIGH when it is not being driven LOW. To decrease the
sensitivity of this signal to noise generated on the PC
board, it may optionally be pulled to power supply via
an external resistor with a value such that the
combined load of the resistor and all parallel chip con-
nections does not exceed lgsgo. at Vo, (see Figure 1).
Only if HSB is to be connected to external circuits, an
external pull-up resistor should be used.

During any STORE operation, regardless of how it was
initiated, the ANV22A88A will continue to drive the
HSB pin LOW, releasing it only when the STORE is
complete.

Upon completion of a STORE operation, the part will
be disabled until HSB actually goes HIGH.

Hardware Protection

The ANV22A88A offers hardware protection against
inadvertent STORE operation during low voltage condi-
tions. When Ve < Vgwiten, all software or HSB ini-
tiated STORE operations will be inhibited.

Disabling Automatic STORES

If the POWERSTORE function is not required, this
feature can be disabled by a soft-sequence.

In this case it is important that no other READ or
WRITE accesses intervene in the sequence or the
sequence will be aborted.

To initiate POWERSTORE disable the following READ
sequence must be performed:

1. Read address  OE38 (hex) Valid READ
2. Read address  31C7 (hex) Valid READ
3. Read address  03EO0 (hex) Valid READ
4. Read address  03C1 (hex) Valid READ
5. Read address  303F (hex) Valid READ
6. Read address  0B45 (hex) disabled

Once the sixth address in the sequence has been ente-
red, the internal register is set volatile to POWER-
STORE = disable. With a Software controlled non-
volatile STORE this register takes the status non-vola-
tile. It is not necessary that G is LOW for the sequence
to be valid.

Enabling Automatic Stores

If the POWERSTORE function is requested again an
activation via a Soft Sequence can occur,

To initiate POWERSTORE enable again the following
READ sequence must be performed:

1. Read address  OE38 (hex) Valid READ
2. Read address  31C7 (hex) Valid READ
3. Read address  03EO (hex) Valid READ
4, Read address  3C1F (hex) Valid READ
5. Read address  303F (hex) Valid READ
6. Read address  0B46 (hex) enabled
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ANV22A88A

Once the sixth address in the sequence has been ente-
red, the internal reister is set volatile to POWER-
STORE = enable. With a Software controlled non-
volatile STORE this register takes the status non-vola-
tile. It is not necessary that G is LOW for the sequence
to be valid.

Read Last Successful Written Address

An internal register monitors continuously all WRITE
addresses. With each successful WRITE it will be set
to the address of this operation. It is a 2 byte register
which is volatile during normal operation. If POWER-
STORE is enabled it will be stored in case of power
down or brown out like any other data in the memory
array. After Power Up the content can be read out via a
soft sequence. With the first WRITE the register will be
overwritten volatile and with the first STORE operation
also non-volatile. With any RECALL also the volatile
content of the Read Last Successful Written Address
register will be cleared and set to the non-volatile con-
tent of the register.

To initiate read out Read Last Successful Written Add-
ress register the following READ sequence must be
performed:

Read address
Read address
Read address
Read address
Read address
Read address

OE38
31C7
03E0
3C1F
303F
0D32

(hex) Valid READ
(hex) Valid READ
(hex) Valid READ
(hex) Valid READ
(hex) Valid READ
(hex) READ Byte high

ok wnpE

1. Read address  0OE38 (hex) Valid READ
2. Read address  31C7 (hex) Valid READ
3. Read address  03EO (hex) Valid READ
4, Read address  3C1F (hex) Valid READ
5. Read address  303F (hex) Valid READ
6. Read address  0D31 (hex) READ Byte low

Byte high is the upper address and byte low the lower
part of the address.

Low Average Active Power

The ANV22A88A has been designed to draw
significantly less power when E is LOW (chip enabled)
but the access cycle time is longer than 25 ns.

When E is HIGH the chip consumes only standby cur-
rent.

The overall average current drawn by the part depends
on the following items:

1. CMOS or TTL input levels _

2. the time during which the chip is disabled (E HIGH)
3. the cycle time for accesses (E LOW)

4. the ratio of READs to WRITEs

5. the operating temperature

6. the power supply voltage level
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ABSOLUTE MAXIMUM RATINGS?

Voltage on Input Relative to Ground. . . ........... -0.5Vto 4.1V
Voltage on Input Relative to Vee .. ... .. .. —0.5V to (V¢ + 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
Maximum accumulated storage time at 150°C......... 0.5 years
Maximum accumulated time under Bias at 125°C ... ... 0.5 years
Static discharge voltage (HBM). .. ..................... < 2kV
Latchupecurrent .......... . . i < 200mA

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

ANV22A88A .
Symbol Parameter - Unit
Min. Max.
Vee Operating Voltage 3.0 3.6 \
DC CHARACTERISTICS (Vec/V=3.0-3.6)
COMMERCIAL INDUSTRIAL
SYMBOL PARAMETER UNITS NOTES
MIN MAX MIN MAX
a i .
ICC1 Average V¢ Current at 25ns 20 20 mA READ to WRITE ratio 1:1

Vin < 0.2Vcc of > 0.8V

louT = 0 MA
|c<:2h Average V¢ Current during STORE 2 2 mA All Inputs Don't Care, V¢ = max
Icc3a Average Vc Current at 250 ns 3 3 mA READ to WRITE ratio 1:1,

Vin £ 0.2V¢c or 2 0.8Vec
|5B1C Average V¢ Current Standby 2 2 mA E> Vi, Cycling input levels
I, Vcc Standby Current 1 1 A E>(Vcge-0.2V)

All Others V| < 0.2V or 2 (V¢ — 0.2V)
liLk Input Leakage Current + Ve = max

+3 +3 uA

Vin = Vss to Vee
lok Off-State Output Leakage Current 13 13 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
VoH Output Logic “1” Voltage Vcc-0.5 Vec-0.5 \ lout =—2.0 MA
VoL Output Logic “0” Voltage 0.4 0.4 \ lout =4 MA
Ta Operating Temperature 0 70 -40 85 °C
Veap Storage Capacitor 48 100 48 100 uF 6.3V
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: I¢c, is the average current required for the duration of the respective STORE cycles (tstore) -

Note c:

E >V, will not produce standby current levels until any non-volatile cycle in progress has timed out.
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SRAM Operation

Symbol
No. Switching Characteristics Min. Max. Unit
Alt. IEC
1 Read Cycle Timef tavay ter 25 ns
2 Address Access Time to Data Valid9 tavov taca) 25 ns
3 Chip Enable Access Time to Data Valid teLQv taE) 25 ns
4 Output Enable Access Time to Data Valid toLov ta) 10 ns
5 E HIGH to Output in High-z" teHOZ Lis(E) 10 ns
6 G HIGH to Output in High-z" teHoz tais(G) 10 ns
7 E LOW to Output in Low-Z teLox ten(E) 5 ns
8 G LOW to Output in Low-Z toLox ten(G) 0 ns
9 Output Hold Time after Address Change taxQx ty(a) 3 ns
10 Chip Enable to Power Active® teLIcCH tpy 0 ns
1 Chip Disable to Power Standby® € tericeL tpp 25 ns
12 Write Cycle Time tavav tew 25 ns
13 Write Pulse Width BWLWH tww) 20 ns
14 Write Pulse Width Setup Time twien tsuw) 20 ns
15 Address Setup Time tavwL tsua) 0 ns
16 Address Valid to End of Write tAVWH tsu(a-wH) 20 ns
17 Chip Enable Setup Time teLwH tsu(e) 20 ns
18 Chip Enable to End of Write teLen tw(e) 20 ns
19 Data Setup Time to End of Write tovwH tsup) 10 ns
20 Data Hold Time after End of Write twHDX thp) 0 ns
21 Address Hold after End of Write twHAX thia) 0 ns
22 W LOW to Output in High-z" twioz tais(w) 10 ns
23 W HIGH to Output in Low-Z twHox ten(w) 5 ns

e: . Parameter guaranteed but not tested. _
f: . Device is continuously selected with E and G both LOW.
g: . Address valid prior to or coincident with E transition LOW.

h:.. Measured + 200 mV from steady state output voltage.

[ If_W is LOW and when E goes LOW, the outputs remain in the high impedance state.
j:. .. Eor Wmust be V,, during address transition.

Read Cycle 1: Ai-controlled (during Read cycle: E=G= ViL, W= Vi)

@

tr

A

Address Valid

taw (2)

DQi

Previous Data|Valid

Output Data Valid

tva)(9)

Read Cycle 2: 6—, E-controlled (during Read cycle: W= V)¢

- tr (1) =‘
A Address Valid
» ty (2 Lo (1)
_ tag () —
E faisE)
Jonw (), ®)
— Lene),
G ® Liis(e)
tg (4 ®)
DQ High Impedance Output Data Valid
_ ol v (10)
lcc Standby Active N
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Write Cycle #1: W-controlled

3 tow (12) |
A Address Valid
- tsugawry (16) NP CON
_ - twe (17)
E
twow (13) .
w L fsun  fenw) (23) ,
(15)
tais(w), tsuo) | tho) (20)
19
DQ; Input Data Valid
Write Cycle #: E-controlled’
tow (12) .
A Address Valid
Jsum (15) | tue) (18) St (21)
E
- tsuwy  (14)
w
. tup) |t (20)
) D)
DQ; High Impedance Input Data Valid
Nonvolatile Memory Operations
Mode Selection
E w HSB A13 - A0 (hex) Mode 110 Power Notes
H X H X Not Selected Output High Z Standby
L H H X Read SRAM Output Data Active |
L L H X Write SRAM Input Data Active
L H H 0E38 Read SRAM Output Data Active k, |
31C7 Read SRAM Output Data k, |
03EO0 Read SRAM Output Data k, |
3C1F Read SRAM Output Data k, |
303F Read SRAM Output Data k, |
OFCO Nonvolatile STORE Output High Z
L H H 0E38 Read SRAM Output Data Active k, |
31C7 Read SRAM Output Data k, |
03EO0 Read SRAM Output Data k, 1
3C1F Read SRAM Output Data k, |
303F Read SRAM Output Data k, |
0C63 Nonvolatile RECALL Output High Z
L H H O0E38 Read SRAM Output Data Active k, |
31C7 Read SRAM Output Data k, |
03EO0 Read SRAM Output Data k, |
3C1F Read SRAM Output Data k, |
303F Read SRAM Output Data k, |
0B45 Automatic STORE disabled Output High Z
L H H OE38 Read SRAM Output Data Active k, |
31C7 Read SRAM Output Data k, |
03EO0 Read SRAM Output Data k, |
3C1F Read SRAM Output Data k, 1
303F Read SRAM Output Data k, |
0B46 Automatic STORE enabled Output High Z k
X X L X STORE/Inhibit Output High Z ICC2/Standby m

k:  The six consecutive addresses must be in order listed above for a Store, for a RECALL cycle or for Automatic STORE disable / enable. W must be high during

all six consecutive cycles. See STORE cycle, RECALL cycle, Automatic STORE disable / enable tables and diagrams for further details.
I: 1/O state assumes that G =V, . Activation of non-volatile cycles does not depend on the state of G.

m: HSB initiated STORE operation actually occurs only if a WRITE has been done since last STORE operation and Automatic STORE is anabled. After the
STORE (if any) completes, the part will go into standby mode inhibiting all operation until HSB rises.
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ANV22A88A

No. | Power Up RECALL / Hardware Con- Symbol Min. | Max. | Unit
trolled STORE Alt. IEC

24 Power Up RECALL Duration™ € tRESTORE 550 us
25 STORE Cycle Duration Automatic STORE tsToRE 8 ms
26 STORE Cycle Duration HSB controlled tHLox ti(H)s 8 ms
27 HSB Low to Inhibit On® thioz tais(H)s 1 us
28 HSB High to Inhibit Off® thHox ten(H)s 700 ns
29 External STORE Pulse Width® tHLHX tw(H)s 20 ns

HSB Output Low Current®?° IAsBoL 3 mA
30 Vcc Power Up Rise Time tyccRISE 100 us

HSB Output High Current® © I7SBOH 5 60 pA
31 Low Voltage Trigger Level VswiTcH 2.35 2.65 \%

n:  tresTore Starts from the time V¢ rises above Vg tch-

0: HSB s an I/O that has a week internal pullup; it is basically an open drain output. It is meant to allow up to 8 ANV22A88A to be ganged
together for simultaneous storing. Do not use HSB to pullup any external circuitry other than other ANV22A88A HSB pins.

Automatic STORE and Power UP RECALL

31 \
VswitcH

AutoStore
—> 25 [-— - 25 |=
tsTORE tsToRE
POWER-UP RECALL
24 24 24 24
tRESTORE fRESTORE {RESTORE tRESTORE
— -
— |-
30 30
tycCRISE tyccRrISE
w
L L
DQ (DATA OUT)
POWER- BROWN POWER- BROWN POWER- POWER POWER-
UpP ouT UP ouT UpP DOWN UP
RECALL NO STORE RECALL PowerStore RECALL PowerStore RECALL
(NO SRAM-
WRITES)
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ANV22A88A

Hardware Controlled STORE

HSB - twrs” (29)
/ / ten(H)s (28
. <uistHs @7
g%ut Previous Data Valid [ High Impedance Data Valid
- ta)ys (26) .
Software Controlled STORE / Symbol
No. RECALL and AutomaticSTORE Min.| Max.| Unit
enable / disable Cycle Alt. IEC

32 STORE / RECALL Initiation Time tavav ter 25 ns
33 Chip Enable to Output Inactive® teLoz tais(E)sr 600 ns
34 STORE Cycle Time tELoxs tae)s 8 ms
35 RECALL Cycle Time" teLoxR tyEeR 50 s
36 Address Setup to Chip Enablet tAVELN tsu(a)sr 0 ns
37 Chip Enable Pulse Width®: ¢ tELEHN twE)sr 20 ns
38 Chip Disable to Address Change' tEHAXN th(a)sr 0 ns

P:  tppsToRE APProXimate tyg)s Or tyw)s: toeLAy @PProximate tyis)s-

q:  After t,4)s HSB is hold down internal by STORE operation.

r. Anautomatic RECALL also takes place at power up, starting when V¢ exceeds Vg tcq and takes trestore: Ve must not drop below
Vswitch once it has been exceeded for the RECALL to function properly.

s:  Once the software controlled STORE or RECALL cycle is initiated, it completes automatically, ignoring all inputs.

t:  Noise on the E pin may trigger multiple READ cycles from the same address and abort the address sequence.

Software Controlled STORE/RECALL Cyclet Y VW (E = HIGH after STORE initiation)

< tcR (32) > < t(:FZ (32)
/7
Ai % apDRESS 1 X /| X ADDRESS 6 //
£ be)sr (37) tuesr37) WASR (38)
Lsuaisr|(36) N\ 4(38)=\]/ »136) — (s f) N J/

. o thaysr tumsr < 9Es 34 | HERES)
DQi High Impedance // VALID // S
Output VALID // //

<tdis(E)SR (33)

Software Controlled STORE/RECALL Cyclel Y V: W (E = LOW after STORE initiation)

< Lr_(32) > /
Ai < ADDRESS 1 <j ADDRESS 6 //
— tyesr (37) thea)sr (38
E ol —
tsu(AEB (36) :j@y (36) ~ :

_ Ltk | tag)s (34) dE)R (35) -
DQi High Impedance 7 -~ — // VALID
Output

// _ldise)sr (33) //

u:  If the chip enable pulse width is less then t,g) (see READ cycle) but greater than or equal to tyg)sr, then the data may not be valid at
the end of the low pulse, however the STORE or RECALL will still be initiated. _

v: W must be HIGH when E is LOW during the address sequence in order to initiate a nonvolatile cycle. G may be either HIGH or LOW
throughout. Addresses 1 through 6 are found in the mode selection table. Address 6 determines whether the ANV22A88A performs a STORE

or RECALL.

E must be used to clock in the address sequence for the software controlled STORE and RECALL cycles.
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ANV22A88A

Software Controlled AutomaticSTORE enable / disable Cycle Y V"W

Ai
E
DQi

Output

AC TEST CONDITI

ONS

Vi o——

Vi o—

< tr (32) - > tr (32
X ADDRESS 1 X /] X ADDRESS 6
tuEsk (37) tuEsr37) AR (38)
NN R
tugaysr (36) N\ {38, ) dis(E) (5)
) thaysr tsua)sr
High Impedance VALID // VALID
T T 3.3V
A0 VCC VCAP
AL
A2
A3
o E A4 DQO
£ A5 b1 o 2 D 480 Q
I} AB S &
> £ A7 pQ2 2 =
£ 0 A8 DQ3 2 3
23 A9 DQ4 € 5
8 € Al0 DQ5 4 -
S = AlL 5 2
% g‘g AL2 DQ6 23
z = AL3 DQ7 8 5 Vo
L 5 Al4 = ,
5 3 E o
=] _ —— o E
= = HSB HSB o 30 pF*
E
w
: 255|Q
VSS

1

X: In measurement of tys-times and ty,-times the capacitance is 5 pF.
y: Between V¢ and Vgg must be connected a high frequency bypass capacitor 0.1 pF to avoid disturbances.

CAPACITANCEY

Capacitance® Conditions Symbol Min. Max. Unit
Input Capacitance Vee =33V C, 8 pF
V) =Vss
_ f = 1MHz
Output Capacitance T, =25 0°C Co 7 pF

Note d: These parameters are guaranteed but not tested.

Product Versions

The ANV22A88A will be available with the feature sets:
- Supply voltage range 3.0 to 3.6V
- Automatic STORE enabled

Initial Delivery State

The device is delivered with non-volatile memory array

1)0“-

NOISE CONSIDERATIONS

The ANV22A88A 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.
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ANV22A88A

Package

BGA48 (6x8)

- [0.20[ C]
Al<= 6.00+0.05 > (8] 6 5 4 3 2 1
A — R
Al " O [
index g?
A IS D &|</o S ONONCNONG) A
B ?@% i &0 O 000 B
C . I ONONONONONGC c
t 1
D s 5 ! & O0OO0OO0OO0O0 |bo
E § D OHONONONONG) E
(4]

F D & O0O0O0O0O0O |F
G D2 OO0 O00O0O0 G
®©
H D & 5 OO0 O0OG4 |-

5
Y e 0.18 min. T
1 2 3 4 5 6 0.25 nom. R » -t 0.75
0.60£0.05 | > 1.125
L | 1.27 max.

Top view Side view Bottom view

48 solder balls
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ANV22A88A

Ordering Information

ANV22A88ABC25_

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

Access Time
25 = 25ns

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

Package
B = BGA

Power Supply
W= 3.0V ... 3.6V

Data Bus
8 = 8bit

Density
8 = 256kb

Version
A = initial

Store Type

2 = PowerStore

Memory Type
2= parallel nvSRAM
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331

\_
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