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M69AWO048B

32 Mbit (2M x16) 3V Asynchronous PSRAM

FEATURES SUMMARY
m  SUPPLY VOLTAGE: 2.7 to 3.3V
»  ACCESS TIMES: 70ns
=  LOW STANDBY CURRENT: 100pA
= DEEP POWER-DOWN CURRENT: 10pA
= BYTE CONTROL: UB/LB
= PROGRAMMABLE PARTIAL ARRAY
»  COMPATIBLE WITH STANDARD LPSRAM
m TRI-STATE COMMON |/O
= 8 WORD PAGE ACCESS CAPABILITY: 18ns
= WIDE OPERATING TEMPERATURE
— Ta=-30to +85°C
= POWER-DOWN MODES
— Deep Power-Down

— 4 Mbit Partial Array Refresh
— 8 Mbit Partial Array Refresh
— 16 Mbit Partial Array Refresh
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Figure 1. Package

=

TFBGA48 (ZB)
6x8 mm

1/29




M69AW048B

TABLE OF CONTENTS

FEATURES SUMMARY . .o e e e e e e e e e 1
Figure 1. Package. . . ... ..o 1
SUMMARY DESCRIPTION. . .. e e e 4
Figure 2. LOgIC Diagram . . ... .. e 4
Table 1. Signal Names . . ... ... e 4
Figure 3. TFBGA Connections (Top view through package) . ......... ... .. .. . . ... 5
SIGNAL DESCRIPTIONS . . .o e e e 6
Address INPUES (AD-A20). . . ...ttt e 6
Data Inputs/Outputs (DQ8-DQI15). . . .. .ot 6
Data Inputs/Outputs (DQO-DQ7). . . .. 6
Chip Enable (EL). .. ... e 6
Chip Enable (E2). . ... ..o 6
OUIPUL ENable (G). ... 6
Write Enable (W). . .o 6
Upper Byte Enable (UB). . . . ...t e 6
Lower Byte Enable (LB). . .. ... e 6
Voo SUpPly Voltage. . ... .o 6
VSS GrOUNG. . . o 6
Figure 4. Block Diagram . . . .. ...t 7
OPERATION . . . e 8
POWer-Up SeQUENCE . . .o e 8
Read Mode . ... 8
Wit MOde . . . 8
Standby Mode . ... 8
Power-down MO ES . . . ..o 8
Description of Power-Down Modes . . . ... oo e 8
Power-Down Program SEQUENCE . . . . . ..ottt e e e e 8
Table 2. Operating MOdes . ... .. e 9
Table 3. Power-Down MOOES . . . . ..o e 9
Table 4. Power-Down Program SEQUENCE . . . . ..ottt et e e 10
Table 5. Power-Down Configuration Data. . .. ... e 10
Table 6. Power-Down Configuration AddresSses . . ...t 10
MAXIMUM RATING. . . . e e e e 11
Table 7. Absolute Maximum RatingS. . . . ... 11
DC and AC PARAMETERS . ... . e 12
Table 8. Operating and AC Measurement Conditions. . .. ......... ... ... 12
Figure 5. AC Measurement /O Waveform . . ... . e 12
Figure 6. AC Measurement Load CirCUit. . . . ... ... .. e 12

2129 573




M69AW048B

Table 9. CapacCitanCe. . ... ... 13
Table 10. DC CharacteristiCs. . . . . . .o e 13
Table 11. Read Mode AC CharacteristiCs . . . ... ..ttt e e 14
Figure 7. Read Mode AC Waveforms. . . ... . e 15
Figure 8. Output Enable Controlled, Read Mode AC Waveforms. . .. ...................... 15
Figure 9. UB/LB Controlled, Read Mode AC Waveforms. . ......... . i 16
Figure 10.Page Address and Chip Enable Controlled, Read Mode AC Waveforms. ........... 16
Figure 11.Random and Page Address Controlled, Read Mode AC Waveforms. .............. 17
Table 12. Write Mode AC CharacCteristiCs . . . . ...ttt e 18
Figure 12.Chip Enable Controlled, Write AC Waveforms .. ........... .. . ... 19
Figure 13.Write Enable Controlled, Write AC Waveforms. .. ....... ... ... . ... 19
Figure 14.Write Enable and UB/LB Controlled, Write AC Waveforms 1. . ................... 20
Figure 15.Write Enable and UB/LB Controlled, Write AC Waveforms 2 .. ................... 20
Figure 16.Write Enable and LB/UB Controlled, Write AC Waveforms 3 . ... ................. 21
Figure 17.Write Enable and LB/UB Controlled, Write AC Waveforms 4 . . ................... 21
Figure 18.Chip Enable Controlled, Read Followed by Write Mode AC Waveforms ............ 22
Figure 19.E1, W, G Controlled, Read and Write Mode AC Waveforms . .................... 22

Figure 20.0Output Enable and Write Enable Controlled, Read and Write Mode AC Waveforms . .. 23

Figure 21.0Output Enable, Write Enable and UB/LB Controlled, Read and Write Mode AC Waveforms
23

Table 13. Standby/Power-Down Mode AC Characteristics. .. ......... ..., 24
Figure 22.Power Down Program AC Waveforms . ......... ... . . i 24
Figure 23.Power-Down Mode AC Waveforms. . . ........ ... e 25
Figure 24.Power-Up Mode AC Waveforms . . ... ... e 25
Figure 25.Standby Mode Entry AC Waveforms, AfterRead . . . ........................... 25
PACKAGE MECHANICAL . ..o e e e e e e e e e 26
Figure 26. TFBGA48 6x8mm - 6x8 ball array, 0.75 mm pitch, Package Outline, Bottom View . . .. 26
Table 14. TFBGA48 6x8mm - 6x8 ball array, 0.75 mm pitch, Package Mechanical Data. . . . . . .. 26
PART NUMBERING . ... e e e e e e e e e e e e e 27
Table 15. Ordering Information Scheme . . .. ... ... . 27
REVISION HISTORY . . o oo e e e e e e e e e e e e e 28
Table 16. Document Revision HiStory . . . ... ..o e 28
1S7] 3/29




M69AW048B

SUMMARY DESCRIPTION

The M69AWO048B is a 32 Mbit (33,554,432 bit)
CMOS memory, organized as 2,097,152 words by
16 bits, and is supplied by a single 2.7V to 3.3V
supply voltage range.

M69AWO048B is a member of STMicroelectronics
PSRAM memory family. These devices are manu-
factured using dynamic random access memory
cells, to minimize the cell size, and maximize the
amount of memory that can be implemented in a
given area.

However, through the use of internal control logic,
the device is fully static in its operation, requiring
no external clocks or timing strobes, and has a
standard Asynchronous SRAM Interface.

The internal control logic of the M69AWO048B han-
dles the periodic refresh cycle, automatically, and
without user involvement.

Figure 2. Logic Diagram
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Write cycles can be performed on a single byte by
using Upper Byte Enable (UB) and Lower Byte En-
able (LB).

The device can be put into standby mode using

Chip Enable (E1) or in Power-Down mode by us-

ing Chip Enable (E2).

The device features various kinds of Power-Down

modes for power saving as a user configurable op-

tion:

m  The Partial Array Refresh (PAR) performs a
limited refresh of the part of the PSRAM array
(4 Mbits, 8 Mbits, 16Mbits) that contains
essential data.

= Deep Power-Down mode: this mode achieves
a very low current consumption by halting all
the internal activities. Since the refresh
circuitry is halted, the duration of the power-
down should be less than the maximum period
for refresh.

Table 1. Sighal Names

AO0-A20 Address Input

DQO0-DQ15 Data Input/Output

E1, E2 Chip Enable, Power Down

G Output Enable

w Write Enable

uB Upper Byte Enable

LB Lower Byte Enable

Vce Supply Voltage

Vss Ground

NG Not _Connected _
(no internal connection)

J
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Figure 3. TFBGA Connections (Top view through package)
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M69AW048B

SIGNAL DESCRIPTIONS

See Figure 2., Logic Diagram, and Table
1., Signal Names, for a brief overview of the sig-
nals connected to this device.

Address Inputs (A0-A20). The Address Inputs
select the cells in the memory array to access dur-
ing Read and Write operations.

Data Inputs/Outputs (DQ8-DQ15). The Upper
Byte Data Inputs/Outputs carry the data to or from
the upper part of the selected address during a
Write or Read operation, when Upper Byte Enable
(UB) is driven Low.

Data Inputs/Outputs (DQO-DQ7). The Lower
Byte Data Inputs/Outputs carry the data to or from
the lower part of the selected address during a
Write or Read operation, when Lower Byte Enable
(LB) is driven Low.

Chip Enable (E1). When asserted (Low), the
Chip Enable, E1, activates the memory state ma-
chine, address buffers and decoders, allowing
Read and Write operations to be performed. When
de-asserted (High), all other pins are ignored, and
the device is put, automatically, in low-power
Standby mode.

Chip Enable (E2). The Chip Enable, E2, puts the
device in Power-down mode (Deep Power-Down,
PAR and Standby) when it is driven Low. One of

6/29

these, Deep Power-Down mode, is the lowest
power mode.

Output Enable (G). The Output Enable, G, pro-
vides a high speed tri-state control, allowing fast
read/write cycles to be achieved with the common
I/O data bus.

Write Enable (W). The Write Enable, W, controls
the Bus Write operation of the memory’s Com-
mand Interface.

Upper Byte Enable (UB). The Upper Byte En-
able, UB, gates the data on the Upper Byte Data
Inputs/Outputs (DQ8-DQ15) to or from the upper
part of the selected address during a Write or
Read operation.

Lower Byte Enable (LB). The Lower Byte En-
able, LB, gates the data on the Lower Byte Data
Inputs/Outputs (DQO-DQ7) to or from the lower
part of the selected address during a Write or
Read operation.

Vcc Supply Voltage. The Ve Supply Voltage
supplies the power for all operations (Read, Write,
etc.) and for driving the refresh logic, even when
the device is not being accessed.

Vss Ground. The Vgs Ground is the reference for
all voltage measurements.

J
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Figure 4. Block Diagram
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M69AW048B

OPERATION

Operational modes are determined by device con-
trol inputs W, E1, E2, LB and UB as summarized
in the Operating Modes table (see Table
2., Operating Modes).

Power-Up Sequence

Because the internal control logic of the
M69AWO048B needs to be initialized, the following
Power-Up procedure must be followed before the
memory is used:

— Apply power and wait for Vcc to stabilize,

—  Wait 300us while driving both Chip Enable
signals (E1 and E2) High.

See also Figure 24. for details on the Power-Up
AC waveforms.

Read Mode
The device is in Read mode when:

— Write Enable (Wlis High and

— Output Enable (G) Low and

— the two Chip Enable signals are asserted

(E1 is Low, and E2 is High).

The time taken to enter Read mode (teLgv, tcLov
or tgLov) depends on which of the above signals
was the last to reach the appropriate level.
Data out (DQ15-DQ0) may be indeterminate dur-
ing teLox, teLox and teLox but data will always be
valid during tavov. See Figures 7, 8, 9, 10 and 11
and Table 11., Read Mode AC Characteristics, for
details of when the outputs become valid.
Write Mode
The device is in Write mode when

—  Write Enable (W) is Low and

— Chip Enable (E1) is Low and E2 is High

— at least one of Upper Byte Enable (UB)
and Lower Byte Enable (LB) is Low.

The Write cycle begins just after the event (the fall-
ing edge) that causes the last of these conditions
to become true (tavwe Or taveL Or tavgl).

The Write cycle is terminated by the rising edge of
Write Enable (W) or Chip Enable (E1), whichever
occurs first.

If the device is in Write mode (Chip Enable (E1) is
Low, Output Enable (G) is Low, Upper Byte En-
able (UB) and/or Lower Byte Enable (LB) is Low,
then Write Enable (W) will return the outputs to
high impedance within twnpz of its rising edge.
Care must be taken to avoid bus contention in this
type of operation. Data input must be valid for tp-
vwH before the rising edge of Write Enable (W), or
for tpven before the rising edge of Chip Enable
(E1), whichever occurs first, and remain valid for
tBHDZ, twHDZ: tEHDZ-

8/29

See Figures 12, 13, 14, 15, 16 and 17 and Table
12., Write Mode AC Characteristics, for details of
when the outputs become valid.

Standby Mode
The device is in Standby mode when:

—  Chip Enable (E1) is High and

— Chip Enable (E2) is High
The input/output buffers and the decoding/control
logic are switched off, but the dynamic array con-
tinues to be refreshed. In this mode, the memory

current consumption, Isg, is reduced, and the data
remains valid.

See Figures 17 and Table 13., Standby/Power-
Down Mode AC Characteristics, for details of
when the outputs become valid.

Power-down Modes

Description of Power-Down Modes. The
M69AWO048B has four Power-down modes, Deep
Power-Down, 4 Mbit Partial Array Refresh, 8 Mbit
Partial Array Refresh, and 16 Mbit Partial Array
Refresh (see Table 4. and Figure 22.).

These can be entered using a series of read and
write operations. Each mode has following fea-
tures. The default state is Deep Power-Down and
it is the lowest power consumption but all data will
be lost once E2 is brought Low for Power-down.
No sequence is required to put the device in Deep
Power-Down mode after Power-up.

The device is in one of the Power-down modes
when:

— Chip Enable (E2) is Low

All the device logic is switched off and all internal
operations are suspended. This gives the lowest
power consumption. In this operating mode, no re-
fresh is performed, and data is lost if the duration
is longer than 10ns. This mode is useful for those
applications where the data contents are no longer
needed, and can be lost, but where reduced cur-
rent consumption is of major importance.

Power-Down Program Sequence. The Power-
Down Program sequence is used to program the
Power-Down Configuration. It requires a total of
six read and write operations, with specific ad-
dresses and data. Between each read or write op-
eration the device must be in Standby mode.

Table 4. shows the sequence. In the first cycle, the
Byte at the highest memory address (MSB) is read.
In the second and third cycles, the data (RDa) read
by first cycle are written back. If the third cycle is
written into a different address, the sequence is
aborted, and the data written by the third cycle is
valid as in a normal write operation. In the fourth
and fifth cycles, the Power-Down Configuration
data is written. The data of the fourth cycle must be
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M69AW048B

set to ‘0000h’, and the data of the fifth cycle is the
Power-Down Configuration data (see Table
5., Power-Down Configuration Data). If the fourth
cycle is written into a different address, the se-
guence is aborted. In the last cycle, a read is made
from the specific Power-Down Configuration ad-
dress (see Table 6., Power-Down Configuration
Addresses). The Power-Down Configuration data

Table 2. Operating Modes

and address must correspond, otherwise the se-
guence is aborted.

When this sequence is performed to take the de-
vice from one PAR mode to another, the write data
may be lost. So, if a PAR mode is used, this se-
guence should be performed prior to any normal
read or write operations.

Operation E1 E2 w G LB | uB DQO-DQ7 DQ8-DQ15 Power
Standby (Deselected) ViH | ViH X X Hi-Z Hi-Z Standby (Isp)
Power-Down
Power-Down @ X ViL X X X Hi-Z Hi-Z (Iccpp, Iccpa,
Iccps, lccpie)
No Read (D ViL | Vin | Vin | ViL | ViIn | VIH Hi-Z Hi-Z Output Disable
Lower Byte Read ViL | ViH | Vih | ViL | ViL | Vi | Data Output Hi-Z Active (Icc)
Lower Byte Write () ViL | Vim | Vie | Vi | ViL | Vi | Data Input Hi-Z Active (Icc)
No Write Vi | Vih | VL ViH | VIH | VIH Hi-Z Hi-Z Output Disable
Upper Byte Read ) ViL | Vim | Vin | ViL | Vin | Vi Hi-z Data Output Active (Icc)
Upper Byte Write () Vie | Vim | Vie | Vi | Vik | Vi Hi-Z Data Input Active (Icc)
Word Read VIL | Vi | Vim | Vie | ViL | ViL | Data Output | Data Output Active (Icc)
Word Write (1) ViL | Vi | vie |vig® | viL | ViL | Datalnput | Data Input Active (Icc)

Note: X =Vqor VL.

1. Should not be kept in this logic condition for a period longer than 1ps.
2. Power-Down mode can be entered from Standby state and all DQ pins are in High-Z state. The Power-Down current and data re-

tention depend on the selection of Power-Down programming.
3. G can be V). during the Write operation if the following conditions are satisfied:
a. Write pulse is initiated by E1 (E1 Controlled Write timing), or cycle time of the previous operation cycle is satisfied;

b. G stays V| during the entire Write cycle.

Table 3. Power-Down Modes

Mode Data Retention Retention Address
Deep Power-Down (Default) No N/A
4Mb PAR 4 Mbit 00000h — 3FFFFh
8Mb PAR 8 Mbit 00000h — 7FFFFh
16Mb PAR 16 Mbit 00000h — FFFFFh

%)
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Table 4. Power-Down Program Sequence

Cycle # Operation Address Data
1st Read 1FFFFFh (MSB) Read Data (RDa)
2nd Write 1FFFFFh RDa
3rd Write 1FFFFFh RDa
4th Write 1FFFFFh 0000h
5th Write 1FFFFFh PDC Data®
6th Read PDC Address®) Read Data (RDb)

Note: 1. PDC Power-Down Configuration.

Table 5. Power-Down Configuration Data

Power-Down Modes

Power-Down Configuration Data

DQ15-DQ9 DQ8-DQ2 DQ1 DQO

Deep Power-Down

(default) 0 0 1 1
4Mb PAR 0 0 1 0

8Mb PAR 0 0 0 1

16Mb PAR 0 0 0 0
Table 6. Power-Down Configuration Addresses

Power-Down Configuration Addresses
Power-Down Modes
A20 A19 A18-A0 Binary

Deep Power-Down 1 1 1 1FFEFFN

(default)

4Mb PAR 0 1 1 OFFFFFh

8Mb PAR 1 0 1 17FFFFh

16Mb PAR 0 0 1 07FFFFh
10/29 ‘7_[




M69AW048B

MAXIMUM RATING

Stressing the device above the rating listed in the these or any other conditions above those indicat-
Absolute Maximum Ratings table may cause per- ed in the Operating sections of this specification is
manent damage to the device. Exposure to Abso- not implied. Refer also to the STMicroelectronics
lute Maximum Rating conditions for extended SURE Program and other relevant quality docu-
periods may affect device reliability. These are ments.

stress ratings only and operation of the device at

Table 7. Absolute Maximum Ratings

Symbol Parameter Min Max Unit
lo Output Current -50 50 mA
Ta Ambient Operating Temperature -30 85 °C
TstG Storage Temperature -55 125 °C
Vce Core Supply Voltage -0.5 3.6
Vio Input or Output Voltage -0.5 3.6
‘y_l 11/29




M69AW048B

DC AND AC PARAMETERS

This section summarizes the operating measure-
ment conditions, and the DC and AC characteris-
tics of the device. The parameters in the DC and
AC characteristics Tables that follow, are derived
from tests performed under the Measurement

Conditions summarized in Table 8., Operating and
AC Measurement Conditions. Designers should
check that the operating conditions in their circuit
match the operating conditions when relying on

the quoted parameters.

Table 8. Operating and AC Measurement Conditions

M69AWO048B
Parameter 70 Unit
Min Max
Vce Supply Voltage?! 2.7 3.3 Y,
Ambient Operating Temperature -30 85 °C
Load Capacitance (C\) 50 pF
Output Circuit Protection Resistance (R1) 50 Q
Input Pulse Voltages 0 Vce \%
Input and Output Timing Ref. Voltages Vcel2 \%
Output Transition Timing Ref. Voltages VRL = 0.3Vce; VRH = 0.7Vcc \Y/
{;lput Transition Time?2 (tt) between V) and 5 ns
IH

Note: 1. All voltages are referenced to Vss.

2. The Input Transition Time used in AC measurements is 5ns. For other input transition times, see Table 8.

Figure 5. AC Measurement I/O Waveform

Figure 6. AC Measurement Load Circuit

1/0 Timing Reference Voltage

Vece

ov

Output Timing Reference Voltage

Al04831
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Table 9. Capacitance

Test . .
Symbol Parameter Condition Min Max Unit
CiN Input Capacitance on all pins (except DQ) VN = 0V 5 pF
Cour Output Capacitance Vout = 0V 8 pF
Table 10. DC Characteristics
Symbol Parameter Test Condition Min Max Unit
Icca V(zc =3.3v, tﬁﬁ r{itvaJCm: 30 mA
Vce Active Current __ViN=ViH or Vi,
El1 =V and E2 = V|4, tre / twe =
lcc2 louT = OMA 1ps 3 mA
Vce = 3.3V,
__ViN=VigorVi,
lcca Vcc Page Read Current E1=V, and E2 = Vju, 10 mA
lout = OMA, tprc = min.
Deep
lccpDp Power- 10 HA
Vee = 3.3V, Down
lccpa Vcc Power Down Current VIN = VIH Or Vi, 4 Mb PAR 40 MA
E2 <0.2V
Iccrs 8 Mb PAR 50 HA
lccpis 16 Mb PAR 65 HA
IL| Input Leakage Current OV <V|N<Vcee -1 1 HA
ILo Output Leakage Current 0V £VouTt £Vce -1 1 HA
Vce = 3.3V,
Is Standby Supply Current CMOS ViN£0.2VorViy 2 Ve 0.2V, 100 HA
El1=E22>Vcc-0.2V
Vig @ | Input High Voltage 0.8Vce | Vec+02 | Vv
Vi@ [Input Low Voltage -0.3 0.2Vce \%
VoH Output High Voltage Vce =2.7V, lon = —0.5mA 2.4 \Y
VoL Output Low Voltage loL = 1mA 0.4 \Y

Note: 1. Maximum DC voltage on input and I/O pins is Vcc + 0.2V.
During voltage transitions, input may positive overshoot to Vcc + 1.0V for a period of up to 5ns.

2. Minimum DC voltage on input or I/O pins is —0.3V.
During voltage transitions, input may positive overshoot to Vss + 1.0V for a period of up to 5ns.

%)
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Table 11. Read Mode AC Characteristics

Symbol Alt. Parameter _MGQAW(MSB Unit
Min Max

tavax &2 trc Address Valid Time 70 1000 ns
tavaxz 367 tprC Page Read Cycle Time 25 1000 ns
tavenz @67 tPrC Page Read Cycle Time 25 1000 ns
tAVEL tasc Address Valid to Chip Enable Low -5 ns
taveL taso Address Valid to Output Enable Low 10 ns
tavov &9 taa Address Valid to Output Valid 70 ns
tavQv2 (3.6) tpaa Page Address Access Time 18 ns
taxay &8 tax Address Invalid Time 10 ns
taxayvz ©8) taxp Page Address Invalid Time 10 ns
taxox & toH Data hold from address change 3 ns
trox & toH Upper/Lower Byte Enable High to Output Transition 3 ns
tsroz @ tBHZ Upper/Lower Byte Enable High to Output Hi-Z 20 ns
taLov @ teA Upper/Lower Byte Enable Low to Output Valid 30 ns
taLox ¥ taLz Upper/Lower Byte Enable Low to Output Transition 0 ns
tenax @ tcHAH Chip Enable High to Address Invalid -5 ns
tEHEL tcp Chip Enable High to Chip Enable Low 15 ns
terox © toH Chip Enable High to Output Transition 3 ns
tenoz @ tcHz Chip Enable High to Output Hi-Z 20 ns
teLax 12 trc Read Cycle Time 70 1000 ns
teLen 2 tRc Read Cycle Time 70 1000 ns
tetov @ tce Chip Enable Low to Output Valid 70 ns
teLox @ tcLz Chip Enable Low to Output Transition 3 ns
tGHAX toHAH Output Enable High to Address Invalid -5 ns
toHox & toH Output Data Hold Time 3 ns
tohoz ¥ toHz Output Enable High to Output Hi-Z 20 ns
teLov @ toe Output Enable Low to Output Valid 40 ns
toLox ¥ toLz Output Enable Low to Output Transition 0 ns

Note: 1. Maximum value is applicable ifELis kept Low without change of address input of A3 to A20. If needed by system operation, please
contact your local ST representative for relaxation of the 1000ns limitation.

~No s wWwN

. Address should not be changed within minimum Read Cycle Time.

. The output load 50pF with 50Q termination to Vcc*0.5 V.

. The output load 5pF without any other load.

. Applicable to A3 to A20 when E1 is kept Low.

. Applicable only to A0, A1 and A2 when E1 is kept Low for the page address access.
. In case Page Read Cycle is continued with keeping E1 stays Low, E1 must be brought to High within 4ps. In other words, Page

Read Cycle must be closed within 4ps.

©
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. Applicable when at least two of address inputs among applicable are switched from previous state.
. Minimum Read Cycle TIme and minimum Page Read Cycle Time must be satisfied.
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Figure 7. Read Mode AC Waveforms

< tELEH >
A0-A20 L ADDRESS VALID
tAVEL tAVEL
——— tELQV ———» >
E1 —\ /
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DQO-DQ15 ( VALID DATA OUTPUT ) )—

Al08986

Note: E2 = High, NE High.

Figure 8. Output Enable Controlled, Read Mode AC Waveforms

TAXAV «— (AVAX —— > |—— tAVAX ——»
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UB, 1B
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TAXQX >
DQO-DQ15 (DATA ouﬁ )—

Al08987

Note: Write Enable (W) = High, E2 = High.

4

15/29




M69AW048B

Figure 9. UBI/LB Controlled, Read Mode AC Waveforms

tAXAV Je—>le tAVAX »>le—>} tAXAV
AO-A20 _b( ADDRESS VALID }d
TAVQV e—»
IE Low
. BLQV > BLQV {e—>
N N { N
o= {BHQZe—»|  |e—»+tBLQV {BHQZ He¢—»
\ /
BLOX >4 |  tBHQXAe—> BLOX >« | tBHQX+e—>
DQO-DQ7 ( (VALID DATA ouﬁ (VALID DATA OUT) )—
{BHQZ te¢—»
{BLQOX e {BHOX -e—>
DQ8-DQ15 ( VALID DATA OUTPUT )

ai08990

Note: E1 = Low, E2 = High, G= Low, W = High.

Figure 10. Page Address and Chip Enable Controlled, Read Mode AC Waveforms
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Note: Write Enable (W) = High, E2 = High.
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Figure 11. Random and Page Address Controlled, Read Mode AC Waveforms
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Note: E2 = High.
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Table 12. Write Mode AC Characteristics

M69AW048B
Symbol Alt. Parameter Unit
Min Max
tavax 2 twe Write Cycle Time 70 1000 ns
taveL @ tas Address Valid to LB, UB Low 0 ns
taveL @ tas Address Valid to Chip Enable Low 0 ns
tavwe @ tas Address Valid to Write Enable Low 0 ns
taxav taxw Address Invalid Time for Write 10 ns
tepax @ ter LB, UB High to Address Transition 15 1000 ns
tBHDZ toH LB, UB High to Input High-Z 0 ns
ta gy @ taw LB, UB Low to LB, UB High 45 ns
teLBH? tawo LB, UB Low to LB, UB High for Page Access 20 ns
tawn @ tew LB, UB Low to Write Enable High 45 ns
tovBH tps Input Valid to LB, UB High 20 ns
tDVEH tbs Input Valid to Chip Enable High 20 ns
tbvwH tbs Input Valid to Write Enable High 20 ns
tenax @ twrc Chip Enable High to Address Transition 15 ns
tEHDZ tDH Chip Enable High to Input High-Z 0 ns
tEHEL tcp Chip Enable High to Chip Enable Low 15 ns
teLax &2 twe Write Cycle Time 70 1000 ns
tecen © tcw Chip Enable Low to Chip Enable High 45 ns
tonay toEs Output Enable High to Address Valid 0 ns
toreL © toncL | Output Enable High to Chip Enable Low -5 ns
taHpz ¥ toHz Output Enable High to Output Hi-Z 20 ns
twhax @ twr Write Enable High to Address Transition 15 1000 ns
twHDZz tbH Write Enable High to Input High-Z 0 ns
twien & twp Write Enable Low to LB, UB High 45 ns
twiwH @ twp Write Enable Low to Write Enable High 45 ns

Note: 1. Maximum value is applicable if E1 is kept Low without any address change. If needed by system operation, please contact your
local ST representative for relaxation of the 1000ns limitation.
2. Minimum value must be equal to or greater than the sum of write pulse (tELeH, twLBH or tBLBH) and write recovery time (tEHAX,

twHAX or tBHAX)- _

. Write pulse is defined from the falling edge of E1, W, or LB/UB, whichever occurs last.

. Write recovery is defined from Write pulse is defined from the rising edge of E1, W, or LB/UB, whichever occurs first.

. Applicable to any address change when E1 stays Low. _ _

. If G is Low after minimum tgHgL, the read cycle is initiated. In other words, G must be brought High within 5ns after E1 is brought
Low. Once the read cycle is initiated, new write pulse should be input after minimum Read Cycle Time is met.

7. If G is Low after new address input, the read cycle is initiated. In other words, G must be brought High at the same time or before

new address valid. Once the read cycle is initiated, new write pulse should be input after minimum Read Cycle Time is met.

o g~ W
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Figure 12. Chip Enable Controlled, Write AC Waveforms
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Note: E2 = High.

Figure 13. Write Enable Controlled, Write AC Waveforms
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Note: E2 = High.
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Figure 14. Write Enable and UB/LB Controlled, Write AC Waveforms 1
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Note: E2 = High.

Figure 15. Write Enable and UB/LB Controlled, Write AC Waveforms 2
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Note: E2 = High.
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Figure 16. Write Enable and LB/UB Controlled, Write AC Waveforms 3
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Note: E2 = High.

Figure 17. Write Enable and LB/UB Controlled, Write AC Waveforms 4
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Note: E2 = High.
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Figure 18. Chip Enable Controlled, Read Followed by Write Mode AC Waveforms
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ai08999h
Note: Write address is valid from either E1 or W of last falling edge.
Figure 19. E1, W, G Controlled, Read and Write Mode AC Waveforms
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ai09400b

Note: G can be Low fixed in write operation under E1 control read-write-read operation.
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Figure 20. Output Enable and Write Enable Controlled, Read and Write Mode AC Waveforms
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Note: E1 can be tied to Low for W and G controlled operation. _
When EL1 is tied to Low, output is exclusively controlled by G.

Figure 21. Output Enable, Write Enable and UB/LB Controlled, Read and Write Mode AC

Waveforms
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Note: E1 can be tied to Low for W and G controlled operation.
When EL1 is tied to Low, output is exclusively controlled by G.
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Table 13. Standby/Power-Down Mode AC Characteristics

M69AW048B _
Symbol Alt. Parameter - Unit
Min Max
tcLEX tcsp E2 Low Setup Time for Power Down Entry 10 ns
tEXCH tcoLp E2 Low Hold Time after Power Down Entry 70 ns
E1 High Hold Time following E2 High after Power-
()
tEHEV teHH Down Exit (Deep Power-Down Mode only) 300 HS
; @ t E1l High Hold Time following E2 High after Power- 1 s
CHEL CHHP Down Exit (not in Deep Power-Down Mode) H
E1l High Setup Time following E2 High after Power-
tEHCH teHs Down Exit 0 HS
tEHGL tcHox | E1 High to G Invalid Time for Standby Entry 10 ns
tepw @ tchwx | E1 High to W Invalid Time for Standby Entry 10 ns
tt@ tt Input Transition Time 1 25 ns

Note: 1. Applicable also to Power-up.
2. Applicable when 4Mb, 8Mb and 16Mb PAR mode is programmed
3. Some data might be written into any address location if teqwe (min) is not satisfied.
4. The Input Transition Time (tt) at AC testing is 5ns as shown below. If actual tt is longer than 5ns, it may violate AC specification of
some timing parameters.

Figure 22. Power Down Program AC Waveforms
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Al07225¢

Note: 1. E2 = High.
2. All address inputs must be High from Cycle 1 to Cycle 5.
3. PDCADD stands for Power-Down Configuration Address. It must be compliant with the format specified in Table 6 otherwise the
data programmed during the Power-Down Program sequence may be incorrect.
4. PDCDAT stands for Power-Down Configuration Data. It must be compliant with the format specified in Table 5 otherwise the data
programmed during the Power-Down Program sequence may be incorrect.
5. teneL after the end of Cycle 6, the Power Down Program is completed and the device returns to normal operation.
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Figure 23. Power-Down Mode AC Waveforms
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Figure 24. Power-Up Mode AC Waveforms
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Figure 25. Standby Mode Entry AC Waveforms, After Read
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Note: E2 = High.
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PACKAGE MECHANICAL

Figure 26. TFBGA48 6x8mm - 6x8 ball array, 0.75 mm pitch, Package Outline, Bottom View
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Note: Drawing is not to scale.

Table 14. TFBGA48 6x8mm - 6x8 ball array, 0.75 mm pitch, Package Mechanical Data

millimeters inches
Symbol
Typ Min Max Typ Min Max
A 1.200 0.0472
Al 0.260 0.0102
A2 0.900 0.0354
0.350 0.450 0.0138 0.0177
D 6.000 5.900 6.100 0.2362 0.2323 0.2402
D1 3.750 - - 0.1476 - -
ddd 0.100 0.0039
E 8.000 7.900 8.100 0.3150 0.3110 0.3189
E1l 5.250 - - 0.2067 - -
e 0.750 - - 0.0295 - -
FD 1.125 - - 0.0443 - -
FE 1.375 - - 0.0541 - -
SD 0.375 - - 0.0148 - -
SE 0.375 - - 0.0148 - -
26/29 Ky_l
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PART NUMBERING
Table 15. Ordering Information Scheme
Example: M69AWO048 B L 70 zB 8

Device Type
M69 = PSRAM

Mode
A = Asynchronous

Operating Voltage
W =2.71t0 3.3V

Array Organization
048 = 32 Mbit (2M x16)

Option 1
B = 2 Chip Enable

Option 2
L = Low Leakage

Speed Class
70=70ns

Package
ZB = TFBGAA48, 0.75mm pitch

Operative Temperature
8=-30t085°C

The notation used for the device number is as shown in Table 15.. For a list of available options (speed,
package, etc.) or for further information on any aspect of this device, please contact your nearest STMi-
croelectronics Sales Office.
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REVISION HISTORY

Table 16. Document Revision History

Date Version Revision Details

07-Oct-2002 -01 First Issue

10-Mar-2003 2.0 Document completely revised
Data Key and Address Key renamed Power-Down Configuration data and Power-Down
Configuration Address respectively. Sleep mode renamed Deep Power-Down mode.
Iccs removed and Ipp renamed Iccpp in Table 10., DC Characteristics.

9-Mar-2004 3.0 Partial mode renamed Partial Array Refresh.
Table 12. Write Mode AC Characteristics: tgypz added and Note 2 updated.
tcHQz changed to tgHpz in Figure 13.Write Enable Controlled, Write AC Waveforms.
AC Waveforms converted to ST standard.

21-Sep-2004 4.0 teLQz, tGLQZf tsLoz changed into te| ox, tcLQX, tBLox in Table 11., Read Mode AC
Characteristics.

15-Nov-2004 5.0 Von value updated in Table 10., DC Characteristics.
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Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject
to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products are not
authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.
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