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Asynchronous Dual-Port Static RAM

Features m Ultra low operating power
0 Active: Icc = 15 mA (typical) at 90 ns
[ ] _True dual-ported memory block that allow simultaneous a Active: I = 25 mA (typical) at 65 ns
independent access o Standby: Iggz = 2 pA (typical)
a One port with dedicated time multiplexed address and data .
(ADM) interface m Port independent power-down

a One port configurable to standard SRAM or time multiplexed m On-chip arbitration logic
address and data interface . . o
m 16 K/8 K4 K x 16 memofy configiiration m Mailbox interrupt for port to port communication
. m Input Read and Output Drive registers
m High speed access

0 65 ns or 90 ns ADM interface m Upper byte and lower byte control
740 ns or 60 ns standard SRAM interface m Small package: 6 x 6 mm, 100-ball Pb-free BGA
m Fully asynchronous operation m Industrial temperature range

m Port independent 1.8V, 2.5V, and 3.0 V IOs

Block Diagram

<« IRR1-IRRO [note 2]

-
SFEN# IRRIODR [T = L oo ODRO

!

VOL15-IOL8€——»  ppuyeq [€2RALS15:02 o < DataR<15.0> ., | lieq [« > IORI5/OR8
I/OL7-1/OLO «—» Dual Ported <«—>» |/OR7-I/OR0O
Address / Address/
ADV#L —p Data AddrL<13..0 oam Data ¢ ADV#R
rL<13..0> 16k/8k/4k x 16 AddrR<13..0>
UBHL > 1/0 Control 1/0 Control ¢ UBH#R
LB#L ——> <« ——— LB#R
A A
v v A13-A0 [note 1]
Address Address MSEL
Decode Decode
CS#HL —————————————p «———— CS#R
OE#L ——— »  Control Logic «— OE#R
WEH#L ———— > € WE#R
BUSY#L «———— ————————» BUSY#R
INTHL «—— > INT#R

Notes
1. A13-A0 for CYDMX256A16 and CYDMX256B16; A12-A0 for CYDMX128A16 and CYDMX128B16; and A11-A0 for CYDMX064A16 and CYDMX064B16.

2. IRR1 and IRR2 not available for CYDMX256A16 and CYDMX256B16.

Cypress Semiconductor Corporation +« 198 Champion Court . San Jose, CA 95134-1709 . 408-943-2600
Document Number: 001-08090 Rev. *K Revised March 1, 2019
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Pin Configurations

Figure 1. 100-ball BGA pinout (Top View)

1 2 3 4 5 6 7 8 9 10
Al A5 A8 A11 | uB#R -ADV#R I/OR15 | I/OR12 | I/OR10

B| A3 A4 A7 A9 | CE#R | WE#R | OE#R |VDDIOR| I/OR9 | I/OR6
c] Ao A1 A2 A6 LB#R | IRR1® | I/OR14 | IOR11 | I/OR7 -
D| ODR4 | ODR2 [BUSY#R| INT#R [ A10 | A12¥ | VOR13 | I/OR8 | I/OR5 | I/O2R
E- DNU | ODR3 | INT#L I/OR4 |VDDIOR| I/OR1

F| SFEN#| ODR1 |BUSY#L| DNU I/OR3 | I/ORO | 1/0OL15 |VDDIOL
G| obRo | DNU | DNU | DNU | OE#L | 1oL3 [ 1oL11 | voL12 | voL14 | voL13
H| DNU | DNU | DNU | LB#L VDDIOL| MSEL | DNU | 1/OL10
J| onu | DNU | DNU | IRROM I/oL4 | yoLe | 1/oLs8 | 1/OL9
K| DNU | DNU | DNU | uB#L i/oLo | woL2 | woLs | 1oLz

1 2 3 4 5 6 7 8 9 10

Notes

3. This pin is A13 for CYDMX256A16 and CYDMX256B16.

4. This pin is DNU for CYDMX064A16 and CYDMX064B16.
5. This pin is DNU for CYDMX256A16 and CYDMX256B16.

6. DNU pins are “do not use” pins. No trace or power component can be connected to these pins.

Document Number: 001-08090 Rev. *K
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Pin Definitions

Left Port Right Port Description
CSH#L CS#R Chip select
WE#L WE#R Read/Write Enable
OE#L OE#R Output Enable
AO0-A13 Address (A0—A11 for 4K device; AO—A12 for 8K device; AO—A13 for 16K device)
MSEL Right port interface mode select (0: Standard SRAM; 1: Address/Data Mux)
IOLO-I0L15 IOR0-IOR15 |Address/Data Bus Input/Output
ADV#L ADV#R Address Latch Enable; ADV#R only use when R-port is in ADM mode
UB#L UB#R Upper byte select (I08-1015)
LB#L LB#R Lower byte select (I00-107)
INT#L INT#R Interrupt Flag
BUSY#L BUSY#R Busy Flag
SFEN# Special Function Enable Signal
IRRO-IRR1 Input signals for input read registers for CYDMX128A16, CYDMX128B16,
CYDMX064A16 and CYDMX064B16;
IRRO is DNU and IRR1 is A13 for CYDMX256A16 and CYDMX256B16.
ODRO0-ODR4 Output signals for output drive registers; These are open drained outputs.
Vee Core power supply
GND Ground
VDDIOL Left port 10 power supply
VDDIOR Right port 10 power supply.
DNU No Connect; Do not connect trace or power component to these pins.

Functional Overview

The CYDMX256A16, CYDMX128A16, CYDMXO064A16,
CYDMX256B16, CYDMX128B16, and CYDMX064B16 are low
power CMOS 16K/8K/4K x 16 dual-port static RAMs. The two
ports are: one dedicated time multiplexed address and data
(ADM) interface and one configurable standard SRAM or ADM
interface. The two ports permit independent, asynchronous read
and write access to any memory locations. Each port has
independent control pins: Chip Select (CS#), Write Enable
(WE#), and Output Enable (OE#). Two output flags are provided
on each port (BUSY# and INT#). BUSY# flag is triggered when
the port is trying to access the same memory location currently
being accessed by the other port. The Interrupt flag (INT#)
permits communication between ports or systems by means of
a mailbox. Power-down feature is controlled independently on
each port by a Chip Select (CS#) pin.

The CYDMX256A16, CYDMX128A16, CYDMXO064A16,
CYDMX256B16, CYDMX128B16, and CYDMX064B16 are
available in 100-ball 0.5-mm pitch Ball Grid Array (BGA)
packages. Application areas include interprocessor and
multiprocessor designs, communications status buffering, and
dual-port video and graphics memory.

Document Number: 001-08090 Rev. *K

Power Supply

The core voltage (V) canbe 1.8V, 2.5V, or 3.0V, as long as
it is lower than or equal to the 10 voltage. Each port operates on
independent 10 voltages. This is determined by what is
connected to the Vpp,oL and Vppor pins. The supported 10
standards are 1.8 V and 2.5V LVCMOS and 3.0 VV LVTTL.

ADM Interface Read or Write Operation

This description is applicable to both the left ADM port and right
port configured as an ADM port.

Three control signals, ADV#, WE#, and CS# are used to perform
the read and write operations. Address signals are first applied
to the 10 bus along with CS# LOW. The addresses are loaded
from the IO bus in response to the rising edge of the Address
Latch Enable (ADV#) signal. It is necessary to meet the setup
(tavps) and hold (taypp) times given in the AC specifications with
valid address information to properly latch the addresses.

After the address signals are latched in, a read operation is
issued when WE# stays HIGH. The IO bus becomes High Z
when the address signals meet ty,py. The read data is driven on
the 10 bus tog after the OE# is asserted LOW, and held until
thzoE or tyzcg after the rising edge of OE# or CS#, whichever
comes first.

Page 4 of 26
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A write operation is issued when WE# is asserted LOW. The
write data is applied to the 10 bus right after address meets the
hold time (taypn)- And write data is written with the rising edge
of either WE# or CS#, whichever comes first, and meets data
setup (tgp) and hold (typ) times.

Standard SRAM Interface Read or Write Operation

This description is applicable to the right access port configured
as standard SRAM port. Read and write operations with
standard SRAM interface configuration is the same as the ADM
port except addresses are presented on the A bus. Operation is
controlled by CS#, OE#, and WE#. A read operation is issued
when WE# is asserted HIGH. A write operation is issued when
WEH# is asserted LOW. The |0 bus is the destination for read data
and the source for write data when the read operation is issued.
However, write data must be driven to 10 when the write
operation is issued.

Byte Select Operation

The fundamental word size is 16 bits. Each word is broken up
into two 8-bit bytes. Each port has two active LOW byte enables:
UB# and LB#. Activating or deactivating the byte enables alters
the result of read and write operations to the port. During a write,
byte enable asserted HIGH inhibits the corresponding byte to be
updated in the addressed memory location. During a read, both
byte enables are inputs to the asynchronous output enable
control logic. When a byte enable is asserted HIGH, the
corresponding data byte is tristated. Subsequently, when the
byte enable is asserted LOW, the corresponding data byte is
driven with the read data.

Chip Select Operation

Each port has one active LOW chip select signal, CS#. CS# must
be asserted LOW for the port to be considered active. To issue
a valid read or write operation, the chip select input must be
asserted LOW throughout the read or write cycle. When CS# is
deasserted HIGH during a write, if tygr , tsp, and typ are not met,
the contents of the addressed location is not altered.

An automatic power-down feature controlled by deactivating the
chip select (CS# HIGH) permits the on-chip circuitry of each port
to enter a very low standby power mode.

Output Enable Operation

Each port has one output enable signal, OE#. When OE# is
asserted HIGH, 10 bus is tri-stated after tyzoe. When OE# is
asserted LOW, control of the 10 bus is assumed by the
asynchronous output enable logic (the logic is controlled by
inputs WE#, CS#, UB#, and LB#).

Mailbox Interrupts

The upper two memory locations are used for message passing.
The highest memory location (OxFFF for CYDMX064A16 and
CYDMX064B16, 0x1FFF for CYDMX128A16 and CYDMX128B16,
and Ox3FFF for CYDMX256A16 and CYDMX256B16) is the
mailbox for the right port. The second highest memory location
(OXFFE for CYDMX064A16 and CYDMX064B16, Ox1FFE for
CYDMX128A16 and CYDMX128B16, and Ox3FFE for

Document Number: 001-08090 Rev. *K

CYDMX256A16 and CYDMX256B16) is the mailbox for the left
port. When one port writes to the opposite port's mailbox, an
interrupt signal is generated to the opposite port. The interrupt
resets when the owner reads the contents of its own mailbox.
The message written to the mailbox is user defined.

Each port reads the other port’s mailbox without resetting the
interrupt. The active state of the busy signal (to a port) prevents
the port from setting the interrupt to the winning port. Also, an
active busy to a port prevents that port from reading its own
mailbox and resetting the interrupt to it.

On power-up, both interrupts are set by default. An initialization
program must be run to reset the interrupts.

If an application does not require message passing, do not
connect the interrupt pin to the processor’s interrupt request
input pin.

Arbitration Logic

The CYDMX256A16, CYDMX128A16, CYDMXO064A16,
CYDMX256B16, CYDMX128B16, and CYDMX064B16 provide
on-chip arbitration to resolve simultaneous memory location
access (collision). If both ports’ CS# signals are asserted and an
address match occurs within each other, the busy logic
determines which port has access. If tpg is violated, one of the
two ports gains permission to the location, but it is not predictable
which port gets the permission. BUSY# is asserted tg p after an
address match or tg| ¢ after CS# is taken LOW.

Input Read Register

The Input Read Register (IRR) feature is available only for
CYDMX128A16, CYDMX128B16, CYDMXO064A16, and
CYDMX064B16 devices. When SFEN# = V||, the IRR captures
the status of two external devices connected to the Input Read
pins (IRRO and IRR1) to address location 0x0000. Address
0x0000 is not available for standard memory accesses when
SFEN# =V, When SFEN# =V, address 0x0000 is available
for normal memory accesses. Either port accesses the contents
of IRR with normal read operation from address 0x0000. During
reads from the IRR, 10<1:0> are valid bits and 10<15:2> are
don’t care. The IRR inputs are 1.8V and 2.5V LVCMOS or 3.0 V
LVTTL, depending on the core voltage supply (Vec).

Output Drive Register

The Output Drive Register (ODR) determines the state of up to
five external binary state devices by providing a path to Vgg for
the external circuit. These outputs are open drain. The five
external devices operates at  different  voltages
(1.5 V < Vppjo < 3.5 V) but the combined current cannot exceed
40 mA (8 mA maximum for each external device). The status of
the ODR bits are set using standard write accesses from either
port to address 0x0001 with a “1° corresponding to on and ‘0’
corresponding to off. The status of the ODR bits are read with a
normal read access to address 0x0001. When SFEN# =V, the
ODR is active and address 0x0001 is not available for memory
accesses. When SFEN# = V|, the ODR is inactive and address
0x0001 is used for standard accesses. During reads and writes
to ODR, 10<4:0> are valid and 10<15:5> are don’t care.

Page 5 of 26



& CYPRESS

CYDMX256A16/CYDMX256B16
CYDMX128A16/CYDMX128B16
CYDMX064A16/CYDMX064B16

~agge> EMBEDDED IN TOMORROW

Architecture

The CYDMX256A16, CYDMX128A16, CYDMX064A16,
CYDMX256B16, CYDMX128B16, and CYDMX064B16 consist
of an array of 16K, 8K, and 4K words of 16 dual-ported SRAM
cells, 10, address lines, and control signals (CS#, ADV#, OE#,
and WE#). Between the two access ports, one is a dedicated
time multiplexed address and data interface; the other is a pin

selectable port to either standard SRAM or time multiplexed
address and data interface. Independent control signals for each
port permit simultaneous access to any location in memory. To
handle the situation of writing and reading to the same location,
a BUSY# pin is provided on each port. For port to port
communication, an Interrupt (INT#) pin is also available on each
port.

Table 1. ADM Interface Read/Write with Byte Select Operations

ADV# CS# WE# OE# UB# LB# 100-1015 Mode
X H X X X X High Z Deselected or power-down
X X X H X X High Z Output disable
X X X X H H High Z Upper and lower byte
deselected
Pulse L H L L L Data Out (I100-1015) Read upper and lower bytes
Pulse L H L H L Data Out (100-107) Read lower byte only
High Z (108-1015)
Pulse L H L L H High Z (100-107) Read upper byte only
Data Out (108-1015)
Pulse L L X L Data In (100-1015) Write upper and lower bytes
Pulse L L X H L Data In (100-107) Write lower byte only
High Z (108-1015)
Pulse L L X L H High Z (100-107) Write upper byte only
Data In (108-1015)

Table 2. Standard SRAM Interface Read/Write with Byte Select Operations

Data In (108-1015)

CS# WE# OE# UB# LB# 100-1015 Mode
H X X X X High Z Deselected or power-down
X X H X X High Z Output disable
X X X H H High Z Upper and lower byte deselected
L H L L L Data Out (100-1015) Read upper and lower bytes
L H L H L Data Out (I00-107) Read lower byte only
High Z (108-1015)
L H L L H High Z (100-107) Read upper byte only
Data Out (108-1015)
L X L L Data In (100-1015) Write upper and lower bytes
L X H L Data In (100-107) Write lower byte only
High Z (108-1015)
L L X L H High Z (100-107) Write upper byte only

Document Number: 001-08090 Rev. *K
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Table 3. Interrupt Operation Example (Assumes BUSY#L = BUSY#R = HIGH)

ETR. Left Port Right Port
WE#L | CS#L | OE#L | AddressL  |INT#L |WE#R|CS#R |OE#R| AddressR INT#R
Set Right INT#R Flag L L X Ox3FFFL] X X X X X L
Reset Right INT#R Flag| X X X X X X L L 0x3FFF] H
Set Left INT#L Flag X X X X L L L X 0x3FFE®! X
Reset Left INT#L Flag X L L 0x3FFE] H X X X X X
Table 4. Arbitration Winning Port
CS#L CS#R ﬁgﬂ,rgis:h';"gg’r't‘ BUSY#L BUSY#R Function
X X No Match H H Normal
H X Match H H Normal
X H Match H H Normal
L L Match See Notel! See Notel! Write Inhibit[T0]
Table 5. Input Read Register Operation[“]
SFEN# | CS# WE# OE# UB# LB# ADDR | 104104 | 10,1045 Mode
H L H L L L |x0000-Max | VALID!?!| VALIDI'?I | Standard Memory Access
L L H L X L x0000 |VALIDI3 X IRR Read
Table 6. Output Drive Register!'®]
SFEN# | CS# WE# OE# UB# LB# ADDR | 10410, | 105105 Mode
H L H X116l L2 LI [ x0000-Max | VALIDI™ | VALIDI'? | Standard Memory Access
L L L X X L x0001 | VALIDI™! X ODR Writel™]
L L H L X L x0001 -~ | VALID!™! X ODR Read

Notes

7. Ox3FFF for CYDMX256A16 and CYDMX256B16, Ox1FFF for CYDMX128A16 and CYDMX128B16, OxFFF for CYDMX064A16 and CYDMX064B16.

8. Ox3FFE for CYDMX256A16 and CYDMX256B16, 0x1FFE for CYDMX128A16 and CYDMX128B16, OxFFE for CYDMX064A16 and CYDMX064B16.

9. If it meets tPS, "L" if the CS# and address of the opposite port become stable BEFORE the current port; "H" if the CS# and address of the opposite port become
stable AFTER the current port. If tPS is not met, either BUSY#L or BUSY#R results “L”. BUSY#L and BUSY#R cannot be “L” simultaneously.

10. Write operations to the left port are internally ignored when BUSY#L is driving LOW regardless of actual logic level on the pin; Write operations to the right port are
internally ignored when BUSY#R is driving LOW regardless of actual logic level on the pin.

11. SFEN# = V,_for IRR reads.

12.UB# or LB# = V.. If LB# = V||, then 10<7:0> are valid. If UB# = V,_then 10<15:8> are valid.

13. LB# must be active (LB# =V, ) for these bits to be valid.

14. SFEN# active when either CS#L =V, _or CS#R = V,_. Itis inactive when CS#L = CS#R = V|,.

15. SFEN# = V,_for ODR reads and writes.

16. Output enable must be low (OE# =V, ) during reads for valid data to be output.

17.During ODR writes data is also written to the memory.

Document Number: 001-08090 Rev. *K Page 7 of 26



CYDMX256A16/CYDMX256B16
CYDMX128A16/CYDMX128B16
& = CYPRESS CYDMX064A16/CYDMX064B16

~agge> EMBEDDED IN TOMORROW

Maximum Ratings Output Current into Outputs (LOW) ......ccociveviieeinenn. 90 mA

) . . 18 ) Static Discharge Voltage .........ccccoocveeiiiiiienine > 2000V
Exceeding maximum ratlngs[ 1 may shorten the useful life of the
device. User guidelines are not tested. Latch-up Current ... > 200 mA
Storage Temperature ..........ccccoceevciveennenn. —65 °C to +150 °C operating Range
Ambient Temperature with -
POWE APPIE ....eeeeeoecsieiitieee e 55 °C to +125 °C Range Ambient Temperature Vee

: Industrial —40°Cto +85 °C 1.8V 100 mV

Supply Voltage to Ground Potential ............. -0.5Vto+3.3V 25\ %100 mV
DC Voltage Applied to 3.0V + 300 mV
Outputs in High Z State .................... —05VtoVec+05V
DC Input Voltage" ... ~05VtoVge + 0.5V

Electrical Characteristics for Vo =1.8 V
Over the Operating Range

CYDMX256A16 CYDMX256B16 CYDMX256A16
. CYDMX128A16 CYDMX128B16 CYDMX128A16
'3 CYDMX064B16 CYDMX064A16
E Description —-65 —-65 -90 Unit
© P110 | P2IO
& Volt- | Volt- | Min | Typ | Max | Min | Typ | Max | Min |Typ| Max
age age
Vou Output HIGH voltage 1.8 V (any port) | Vppio| — - | Vppio| - - |Vppio| — - \Y,
(loy =—100 pA) -0.2 -0.2 -0.2
Output HIGH voltage (loy =—2 mA) | 2.5V (any port) | 2.0 - — 20 - - 2.0 - - \Y,
Output HIGH voltage (Ioy =—2 mA) | 3.0V (any port) | 2.1 - - 21 - - 2.1 - - \%
VoL Output LOW voltage (Ig. = 100 pA)| 1.8 V (any port) - - 0.2 - - 0.2 - - 102 |V
Output HIGH voltage (Igq =2 mA) | 2.5 V (any port) - - 0.4 - - 0.4 - -1 04 |V
Output HIGH voltage (Igq =2 mA) | 3.0 V (any port) - - 0.4 - - 0.4 - - 104 |V
VoL ODR output LOW voltage 1.8 V (any port) - - 0.2 - - 0.2 - - 102 |V
ODR  |(loL =8 mA) 25V(@nyporty| — | — |02 | - | — 02| = | —lo2 ]|V
3.0V (any port) - - 0.2 - - 0.2 - - 102 |V
\m Input HIGH voltage 1.8V (any port) | 1.2 - |Vppio| 1.2 - Vooio| 12 | = |Vopoio| V
+0.2 +0.2 +0.2
25V (anyport) | 1.7 - Vppio| 1.7 - Vopiol 1.7 | = [Vopio| V
+0.3 +0.3 +0.3
3.0V (any port) | 2.0 - |Vopio| 2.0 - Vopoio| 20 | = [Vppio| V
+0.2 +0.2 +0.2
Vi Input LOW voltage 1.8V (anyport) | -0.2 | - 04 | -0.2 - 04 | 02| -] 04 |V
25V (anyport) | -0.3 | - 06 | 03| - 06 | 03| - | 06 |V
3.0V (anyport) | -0.2 | — 0.7 | -0.2 - 07 | -02| -] 07 | V
loz Output leakage current 1.8V | 1.8V -1 - 1 -1 - 1 -1 - 1 pA
25V | 25V | 1 - 1 -1 - 1 -1 - 1 pA
30V | 30V | 41 - 1 -1 - 1 -1 - 1 pA
lcex |ODR output leakage current. 1.8V | 1.8V -1 - 1 -1 - 1 -1 - 1 pA
ODR  |Vout = VbDIO 25V |25V | 1 | = | 1 | 4 | =1 1 <=1 [
30V | 30V | A1 - 1 -1 - 1 -1 - 1 pA
Notes

18. The voltage on any input or 10 pin cannot exceed the power pin during power-up.
19. Pulse width < 20 ns.

Document Number: 001-08090 Rev. *K Page 8 of 26
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CYDMX064A16/CYDMX064B16

Over the Operating Range (continued)

CYDMX256A16 CYDMX256B16 CYDMX256A16
. CYDMX128A16 CYDMX128B16 CYDMX128A16
% CYDMX064B16 CYDMX064A16
E Description —65 —65 -90 Unit
© P110 | P210
o Volt- | Volt- | Min | Typ | Max | Min | Typ | Max | Min |Typ| Max
age age
lix Input leakage current 18V | 1.8V -1 - 1 -1 - 1 -1 - 1 pA
25V | 25V | -1 - 1 -1 - 1 -1 - 1 pA
30V | 30V | 41 - 1 -1 - 1 -1 - 1 pA
lcc Operating current Ind.| 1.8V | 1.8V - 25 | 40 - 25 | 40 - 15| 25 |mA
(VCC = Max, IOUT =0 mA)
outputs disabled
Isg1 Standby current Ind.| 1.8V | 1.8V - 2 6 - 2 6 - 2 6 pA
(both ports TTL level)
CE#L and CE#R = Ve — 0.2,
f= fMAX
Isg2 Standby current Ind.| 1.8V | 1.8V = 85 | 18 - 85 | 18 - 85| 14 | mA
(One Port TTL level)
CE#L or CE#R > V|H’ f= fMAX
Isg3 Standby current Ind.[ 1.8V | 1.8V - 2 6 - 2 6 - 2 6 pA
(both ports CMOS level) CE#L
and CE#R 2V -0.2V,f=0
Isgs |Standby current Ind.| 1.8V | 1.8V = 85 | 18 - 85 | 18 - |85 14 |mA
(one port CMOS level)
CE#L or CE#R > VIH!
f = fyax¥

Note

20. fyax = 1/tgc = Allinputs cycling at f = 1/trc (except output enable). f = 0 means no address or control lines change. This applies only to inputs at CMOS level standby

IsB3-

Document Number: 001-08090 Rev. *K
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Electrical Characteristics for Voc =2.5V

Over the Operating Range

CYDMX256A16 CYDMX256B16 CYDMX256A16
- CYDMX128A16 CYDMX128B16 CYDMX128A16
¥ CYDMX064B16 CYDMX064A16
E Description 65 65 90 Unit
©
o P11 P21 ] . .
Voltage Volta(g)e Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
Von  |Output HIGH voltage 2.5V (any port) | 2.0 - - 20 - - 2.0 - - \Y
(lop = -2 mA) 30V@nypor) | 24 | = | = |21 ] = | = 24| = | = [ v
VoL |Output LOW voltage 2.5V (any port) - - 0.4 - - 0.4 - - 0.4 \Y
(loL =2 mA) 30V (anyport) | — | — |04 | - | - |04 | — | = |04 |V
VoL |ODR Output LOW voltage 2.5V (any port) - - 0.2 - - 0.2 - - 0.2 \Y
ODR |(loL =8 mA) 30V(anyport) | — | — 02| = | = o2 | = | = |02V
V|H Input HIGH voltage 25V (any pOI't) 1.7 - VDD|O 1.7 - VDD|O 1.7 - VDD|O \Y
+0.3 +0.3 +0.3
30V (any port) 2.0 = VDD|O 2.0 - VDD|O 2.0 - VDD|O \Y
+0.2 +0.2 +0.2
VL Input LOW voltage 2.5V (any port) | -0.3 - 06 | 0.3 - 06 | -0.3 - 0.6 \%
3.0V (any port) | -0.2 - 0.7 | -0.2 - 0.7 | -0.2 - 0.7 \
loz Output leakage current 25V | 25V | -1 - 1 -1 - 1 -1 - 1 pA
30V | 30V | 1 - 1 -1 - 1 -1 - 1 pA
Icex |ODR output leakage current. 25V | 25V | -1 - 1 -1 - 1 -1 - 1 pA
ODR  |Vout = Vee
30V | 30V | 1 - 1 -1 - 1 -1 - 1 pA
lix Input leakage current 25V | 25V | -1 - 1 -1 - 1 -1 - 1 pA
30V | 30V | -1 - 1 —1 - 1 -1 - 1 pA
lcc Operating current Ind.| 25V | 25V - 39 55 - 39 55 - 28 40 | mA
(VCC = Max, lOUT =0 mA)
outputs disabled
Isg1 |Standby current Ind.| 25V | 25V - 6 8 - 6 8 - 6 8 pA
(both ports TTL level)
CE#L and
CE#R > V- 0.2,
f=fmax
Isgo |Standby current Ind.| 25V | 25V - 21 30 - 21 30 - 18 25 | mA
(one port TTL level) CE#L
or CE#R > V|H’
f= fMAX
Isgz |Standby current Ind.| 25V | 25V - 4 6 - 4 6 N 4 6 pA
(both ports CMOS level)
CE#L and
CE#R >V -0.2V,f=0
Isgsa |Standby current Ind.| 25V | 25V - 21 30 - 21 30 - 18 25 | mA
(one port CMOCS level)
CE#L or CE#R > V|,
f = fyad?l

Note

21.fyax = 1/tgc = Allinputs cycling at f = 1/tgc (except output enable). f = 0 means no address or control lines change. This applies only to inputs at CMOS level standby Igg3.
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Electrical Characteristics for 3.0 V

Over the Operating Range

CYDMX256A16 | CYDMX256B16 | CYDMX256A16
o CYDMX128A16 | CYDMX128B16 | CYDMX128A16
9 CYDMX064B16 | CYDMX064A16
[}
g Description —65 —-65 -90 Unit
S P110 | P210
Volt- | Volt- | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
age age
VoH Output HIGH voltage (Iopq =2 mA) | 3.0V (any port) | 2.1 | - - 21 - - 21| - - \Y
VoL Output LOW voltage (Igp = 2 mA) 3.0V (any port) | - - 0.4 - - 0.4 - - 0.4 \
VoL ODR output LOW voltage (I, =8 mA)| 3.0 V (any port) | — - 0.2 - - 0.2 - - 02 | V
ODR
\m Input HIGH voltage 30V (anyport) | 20 | — |Vppio| 20 | — |Vppio| 20 | — |Vppio| V
+0.2 +0.2 +0.2
VI Input LOW voltage 3.0V (any port) |-0.2| - 0.7 |-02| - 0.7 |-0.2| - 0.7 \Y,
loz Output leakage current 30V | 30V | -1 | - 1 -1 - 1 -1 - 1 pA
lcex ODR output leakage current. 30V | 30V | 1 - 1 -1 - 1 -1 - 1 pA
ODR  |Vour =Vce
lix Input leakage current 30V | 30V | 1 - 1 -1 - 1 -1 - 1 pA
lcc Operating current Ind.| 30V | 30V | — | 49 | 70 - 49 70 - | 42 | 60 | mA
(VCC =Max, IOUT =0mA) outputs
disabled
Isg1 Standby current Ind.| 3.0V | 3.0V 7 10 7 10 7 10 | pA
(both ports TTL level)
Isg2 CE#L and CE#R > Vo — 0.2, Ind.| 3.0V | 3.0V 28 | 40 28 | 40 25 | 35 | mA
f=fuax
Ise3 Standby current Ind.| 3.0V | 3.0V 6 8 6 8 6 8 pA
(one port TTL level)
Isga CE#L or CE#R > Vi, = fyax Ind.| 3.0V | 3.0V 28 | 40 28 | 40 25 | 35 | mA
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Capacitance

Parameter 22 Description Test Conditions Max Unit
CiNn Input capacitance Tpo=25°C,f=1MHz, Vg =3.0V 9 pF
Cout Output capacitance 10 pF

AC Test Loads and Waveforms
Figure 2. AC Test Loads and Waveforms

3.0V/25V/[1.8V
3.0V/25V/1.8V

R1 RTH =6 kQ
OUTPUT, oUTed ‘T‘M— R1
C =30 pF OUTPUT
C=30pF -|— R2 P -|_
- C=5pF
= = = ° Viy=08V P -|_ R2
(a) Normal Load (b) Thévenin Equivalent (Load 1) (c) Three-State Delay (Load 2)
ALL INPUT PULSES (Used for t, 7, thz, thzwe, and t zwe

3.0V25V[ 18V
R1 | 10220 | 135000 18V 90
R2 | 7920 | 108000 | gnp 10%

including scope and jig)

10%_/| 90%

<3 ns > | —>| <3ns

Note
22. Tested initially and after any design or process changes that may affect these parameters.

Document Number: 001-08090 Rev. *K Page 12 of 26



CYDMX256A16/CYDMX256B16
CYDMX128A16/CYDMX128B16

CYDMX064A16/CYDMX064B16

ws CYPRESS

“ag»> EMBEDDED IN TOMORROW™

Switching Characteristics for Voc =1.8 V

Over the Operating Range %!

CYDMX256A16 | CYDMX256B16 CYDMX256A16
CYDMX128A16 | CYDMX128B16 CYDMX128A16
Parameter Description CYDMX064B16 CYDMX064A16 Unit
—-65 —-65 -90
Min Max Min Max Min Max
AD Mux Port Read Cycle 24
tre Read cycle time 65 - 65 - 90 - ns
tacct Random access ADV# Low to data valid - 65 - 65 - 90 ns
tacca Random access Address to data valid - 65 - 65 - 90 ns
taccs Random access CS# to data valid - 65 - 65 - 90 ns
tavDA Random access ADV# High to data valid - 35 - 35 - 50 ns
tavD ADV# low pulse 15 - 15 - 20 - ns
tavDs Address setup to ADV# rising edge 15 — 15 - 20 - ns
tavDH Address hold from ADV# rising edge 3 = 3 - 5 - ns
tcss CS# setup to ADV# rising edge 7 - 7 - 10 - ns
toe OE# Low to data valid - 85 - 35 - 50 ns
t, 202! OE# Low to 10 Low Z 3 y 3 - 5 - ns
thzoE OE# High to 10 High Z - 15 - 15 - 25 ns
thzes CS# High to 10 High Z - 15 - 15 - 25 ns
tpBE UB#/LB# Low to 10 Valid - 35 - 35 - 50 ns
tLzBE UB#/LB# Low to 10 Low Z 3 - 3 - 5 - ns
thzBE UB#/LB# High to 10 High Z - 15 - 15 - 25 ns
tavoE ADV# High to OE# Low 0 - 0 - 0 - ns
Notes

23. All timing parameters are measured with Load 2 specified in Figure 2 on page 12.
24. AD Mux port timing applies to left AD Mux port and right port configured to AD Mux port.
25. This parameter is guaranteed by not tested.
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CYDMX256A16/CYDMX256B16
CYDMX128A16/CYDMX128B16
CYDMX064A16/CYDMX064B16

Switching Characteristics for V¢c = 1.8 V (continued)

Over the Operating Range (23] (continued)

CYDMX256A16 | CYDMX256B16 CYDMX256A16
CYDMX128A16 | CYDMX128B16 CYDMX128A16
Parameter Description CYDMX064B16 CYDMX064A16 Unit
—-65 —-65 -90
Min Max Min Max Min Max
AD Mux Port Write Cycle[®!
twe Write cycle time 65 - 65 - 90 - ns
tscs CS# Low to write end 65 - 65 - 90 - ns
tavD ADV# Low pulse 15 - 15 - 20 - ns
tavDs Address setup to ADV# rising edge 15 - 15 - 20 - ns
tAVDH Address hold from ADV# rising edge 3 - 3 - 5 - ns
tcss CS# setup to ADV# rising edge 7 - 7 - 10 - ns
tWRL WE# pulse width 28 - 28 - 45 - ns
taw UB#/LB# Low to write end 28 - 28 - 45 - ns
tsp Data setup to write end 20 - 20 - 30 - ns
tup Data hold from write end = - - ns
tLzZwE WE# High to 10 Low Z - - - ns
tavwe ADV# High to WE# Low = - - ns
Standard Port Read Cycle[?”]
tre Read cycle time 40 - 60 - 60 - ns
tan Address to data valid - 40 - 60 - 60 ns
toHA Output hold from address change 5 - 5 - 5 - ns
tacs CS# to data valid - 40 - 60 — 60 ns
tboe OE# Low to data valid - 25 - 35 - 35 ns
tLZOE[28] OE# Low to data Low Z 5 - 5 - 5 — ns
thzoE OE# High to data High Z - 10 - 30 - 30 ns
t zcs CS# Low to data Low Z 5 - 5 - 5 - ns
thzes CS# High to data High Z - 10 - 30 - 30 ns
tLzBE UB#/LB# Low to data Low Z 5 - 5 - 5 - ns
thzee UB#/LB# High to data High Z - 10 - 30 £ 30 ns
tABE UB#/LB# access time - 40 - 60 - 60 ns
Notes

26. AD Mux port timing applies to left AD Mux port and right port configured to AD Mux port.
27. Standard SRAM port timing applies to right port configured to standard SRAM port.

28. This parameter is guaranteed by not tested.
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CYDMX256A16/CYDMX256B16
CYDMX128A16/CYDMX128B16
CYDMX064A16/CYDMX064B16

Switching Characteristics for V¢c = 1.8 V (continued)

Over the Operating Range (23] (continued)

CYDMX256A16 | CYDMX256B16 CYDMX256A16
CYDMX128A16 | CYDMX128B16 CYDMX128A16
Parameter Description Db G ) DO Unit
—-65 —-65 -90
Min Max Min Max Min Max
Standard SRAM Port Write Cycle
twe Write cycle time 40 - 60 - 60 - ns
tscs CS# Low to Write End 30 - 50 - 50 - ns
taw Address valid to write end 30 - 50 - 50 - ns
tHA Address hold from write end - - - ns
tsa Address setup to write start - - - ns
twRrL Write pulse width 25 - 45 - 45 - ns
tsp Data setup to write end 20 - 30 - 30 - ns
thp Data hold from write end 0 - 0 - 0 - ns
thzwe WE# Low to data High Z - 15 - 25 - 25 ns
t 2w WE# High to data Low Z 0 = 0 - 0 - ns
Arbitration Timing
taLA BUSY# Low from address match - 30 - 50 - 50 ns
tBHA BUSY# High from address mismatch - 30 - 50 - 50 ns
taLe BUSY# Low from CS# Low - 30 - 50 - 50 ns
tsHe BUSY# High from CS# High - 30 - 50 - 50 ns
tpgl?®! Port setup from priority 5 - 5 - 5 - ns
tspD BUSY# High to data valid - 30 - 50 - 50 ns
twop Write pulse to data delay - 55 - 85 - 85 ns
tbpop Write data valid to read data valid - 45 - 70 - 70 ns
Interrupt Timing
tins INT# set time - 35 — 55 - 55 ns
tINR INT# reset time - 35 - 55 - 55 ns

Note

29. Add 2 ns to this parameter if VCC and VDDIOR are < 1.8 V, and VDDIOL is > 2.5 V at temperature <0 °C.
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Switching Waveforms
Figure 3. ADM Port Read Cycle (Either Port Access, WE# High)

- thcco ———
€ taws — P€tavon

> |
1/0[15:0] { Valid Addrej$s >>> : « Valid Data \

%‘7“001 — >

povi e et

thzcs
oy >

cs# *\ﬁtoss —> P |

; ‘ P trzoe
OE# 344@—@5 —
tavoe |

WE# bl |

. P  tuzee

ftLZBE 4’ 3 < >

UBH, LB# FtDBE BN /

Figure 4. ADM Port Write Cycle (Either Port Access, WE# Controlled, OE# High)

——taps P tavon > €t ——— Pt

VO 5:0] { Addr1<15..0> X < WData1<15..0> | )
ADV#
tscs >
Ccs# :
OE# | |
<« > t :
WE# N Wa 47/7

UB#, LB# \jsitm .
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Figure 5. ADM Port Write Cycle (Either Port Access, CS# Controlled, OE# High)

——taps — D€ tavon > <«—tw —— et —>

1/0[15:0] { Addr1<15..0;> X<< WData1<%15..0> /

ADV#
tscs #
CS# /
OE#
WE# a—;jﬁ\twm ‘b

UB#, LB# \s—

Figure 6. Standard Port Read Cycle (Right Port Access, WE# High)

«—  —tgge — ——»

347&;\ 4’§ i‘itOHA 4’;
Address >< Valid Address | ><
! }4‘&05 —» ‘

cs# *\jﬁitm NN

OE# Tﬁ tizoe 4’ /47 thzoe H

WE#

«toe —»

UB#, LB# —kitLZBE 4’ /é tizee I

Data Out N << Valid Data >> )
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Figure 7. Standard Port Write Cycle (Right Port Access, WE# Controlled)

‘7tAW 4’

Address >< Valid Address ><

“«tw > <tn >
cs#
OE#
FtWRL 4":
WE#

UBH, LB# —th SRR

atsp hf tio >

Data | —{ Valid Data

Figure 8. Standard Port Write Cycle (Right Port Access, CS# Controlled)

47&\/0 4’
<7tAW 4>

Address >< Valid Address ><

i‘*ts;x; - < tha V

tizes —»

CS# < tscs P/

A

OE#
47tWRL 4’
WE# M»
UBH, LB# < t;w 4,
N 4tSD h<7tHD *
Data § \i : Va‘}ld Data : <
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Figure 9. Arbitration Timing

Address L & R Address Match
CS#R \ /
‘ tes > 3
CSHL —\\
1f'[BLc " %ftBHC >

BUSY#L \ ‘ /

Figure 10. Arbitration Timing (Address Controlled with Left ADM and Right Standard Configuration

Left Address Valid First

1/0OL[15:0]
ADV#L
tavon
Address L _
(Internal) L Valid Left Address
tps >
Address R | Address Match ‘ Mismatch

th > € taia
[
BUSY#R ‘

Right Address Valid First

1/OL[15:0] Valid Address Data Valid Address

¥

Address L Address Match Mismatch
(Internal)
€C——tps —>

Address R Valid Address

i
[€taia j L*tBHA ﬂ
BUSY#L ) |
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Figure 11. Arbitration Timing (Address Controlled with Left ADM and Right ADM Configuration)

ADV#HL

Address L
(Internal)

ADV#R

Address R
(intemal)

BUSY#R

I/OL[15:0]

AVDHEL

WEH#L

Address R

BUSY#R

Data OutR
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Figure 12. Read with BUSY# Timing

Valid Address >k Data Valid Address

Address Match

€—tgpp —>

5
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x ‘DDD

»
X Valid Data
)

+
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Figure 13. Interrupt Timing

Left Port Writes Right Mailbox to set INT#R
1/0OL[15:0] Right Mailbox Addr Write Data ><

OE#L <t

CS#L 3\ /CS# or WE#, whichever

! assert HIGH first

CS# or WE#, whichever 3
assert LOW later /

WE#L

«—tyg >

INT#R \

Right Port Reads Right Mailbox to Clear INT#R

Address R Right Mailbox Addr ><
CS#R \
OE#R \
WE#R / CSt#, OE# or WE#,
i whichever assert |atest :
< tin 4’
INT#R
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Ordering Information

16K x 16 MoBL ADM Asynchronous Dual-Port SRAM

d . Pack i
s(‘;?s Ordering Code ﬁl(;n?ge Package Type OpR‘;rfg':g
65 |CYDMX256A16-65BVXI BZ100 |100-ball Pb-free 0.5 mm pitch BGA Industrial
65 |CYDMX256B16-65BVXI BZ100 |100-ball Pb-free 0.5 mm pitch BGA Industrial
90 |CYDMX256A16-90BVXI BZ100 |100-ball Pb-free 0.5 mm pitch BGA Industrial
8K x 16 MoBL ADM Asynchronous Dual-Port SRAM
d < Pack i
s(‘;?s Ordering Code ?f;n?ge Package Type OpR‘;rfg':g
65 |CYDMX128A16-65BVXI BZ100 [100-ball BGA Pb-free Industrial
65 |CYDMX128B16-65BVXI BZ100 |100-ball BGA Pb-free Industrial
4K x 16 MoBL ADM Asynchronous Dual-Port SRAM
S&esd Ordering Code Pﬁl‘;ﬁge Package Type 0%‘::‘;'(;‘9
90 |CYDMX064A16-90BVXI BZ100 - |100-ball BGA Pb-free Industrial
Ordering Code Definitions
CYDM X XXX X XX - XX BV X |
L Temperature Range: | = Industrial
X = Pb-free
Package Type:

BV = 100-ball BGA
Latency in ns: XX =65 or 90

Bus Width

Version

Dual-Port density in Kb: XXX = 064 or 128 or 256
X = AD Mux interface

No X = standard SRAM interface

Document Number: 001-08090 Rev. *K
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Package Diagram

Figure 14. 100-ball VFBGA (6 x 6 x 1.0 mm) BZ100 Package Outline, 51-85209
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©000000000

©0000[0000s
|

1
T
1
1
U
1
1
“f—Io*n|rncom L

TOP VIEW

[~]o:10[d

DETAIL A
DIMENSIONS
SYMBOL MIN. NOM. MAX.
A - - 1.00
A1l 0.16 - -
6.00 BSC
6.00 BSC
D1 4.50 BSC
E1 4.50 BSC
MD 10
ME 10
N 100
b 0.25 0.30 0.35
eD 0.50 BSC
eE 0.50 BSC
SD 0.25 BSC
SE 0.25BSC

Document Number: 001-08090 Rev. *K

Qo.m C|2X re_D—, A !

B

BOTTOM VIEW
DETAIL A
: | —— |
_T[_u_u_u.u?_u__j
SIDE VIEW

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. SOLDER BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
3. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
4. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX
SIZE MD X ME.
ADIMENSION "b" 1S MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE
PARALLEL TO DATUM C.
"SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW
"SD" OR "SE" = 0.
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
"SD" = eD/2 AND "SE" = eE/2.
AA1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK
METALIZED MARK, INDENTATION OR OTHER MEANS.
8. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED SOLDER
BALLS.
9. JEDEC SPECIFICATION NO. REF. : MO-195C.

51-85209 *F
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Acronyms Document Conventions
Acronym Description Units of Measure
BGA Ball Grid Array Symbol Unit of Measure
CMOS Complementary Metal Oxide Semiconductor °C degree Celsius
cs Chip Select MHz megahertz
I/0 Input/Output MA microampere
LVCMOS |Low Voltage Complementary Metal Oxide mA milliampere
Semiconductor mm millimeter
LVTTL Low Voltage Transistor-Transistor Logic ms millisecond
ODR Output Drive Register mV millivolt
OE Output Enable ns nanosecond
SRAM Static Random Access Memory Q ohm
TTL Transistor-Transistor Logic % percent
VFBGA  |Very Fine-Pitch Ball Grid Array PP picofarad
WE Write Enable v volt
w watt
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