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A

AS9C25512M2018L
AS9C25256M2018L

2.5V 512/256K X 18 Synchronous Dual-port SRAM with 3.3V or 2.5V interface

Features

True Dual-Port memory cells that allow simulta-
neous access of the same memory location

Organisation: 524,288/262,144 x 18l!]

Fully Synchronous, independent operation on
both ports

Selectable Pipeline or Flow-Through output
mode

Fast clock speeds in Pipeline output mode: 250
MHz operation (9Gbps bandwidth)

Fast clock to data access: 2.8ns for Pipeline out-
put mode

Asynchronous output enable control

Fast OE access times: 2.8ns

Double Cycle Deselect (DCD) for Pipeline Out-
put Mode

19/18bit counter with Increment, Hold and
Repeat features on each port

Note:
1. AS9C25512M2018L/AS9C25256M2018L

Selection guide

Dual Chip enables on both ports for easy
depth expansion

Interrupt and Collision Detection Features
2.5 V power supply for the core

LVTTL compatible, selectable 3.3V or
2.5V power supply for I/Os, addresses,
clock and control signals on each port
Snooze modes for each port for standby
operation

15mA typical standby current in power
down mode

Available in 256-pin Ball Grid Array
(BGA), 144-pin Thin Quad Flatpack
(TQFP) and 208-pin fine pitch Ball Grid
Array (fpBGA)

Supports JTAG features compliant with
IEEE 1149.1

Feature -250 -200 -166 -133 Units
Minimum cycle time 4 5 6 7.5 ns
Maximum Pipeline clock frequency 250 200 166 133 MHz
Maximum Pipeline clock access time 2.8 34 3.6 4.2 ns
Maximum flow-through clock frequency 150 133 100 83 MHz
Maximum flow-through clock access time 6.5 7.5 10 12 ns
Maximum operating current TBD 350 300 260 mA
Maximum snooze mode current 18 18 18 18 mA
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Dual port logic block diagram
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Note:
1. Address A18 is a NC for AS9C25256M2018L
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General Description

The AS9C25512M2018L/AS9C25256M2018L is a high-speed CMOS 9/4.5-Mbit synchronous Dual-Port Static Random Access Memory
device, organized as 524,288/262,144 x 18 bits. It incorporates a selectable Flow-Through/Pipeline output feature for user flexibility. Clock-
to-data valid time is 2.8ns at 250 MHz for “Pipeline output” mode of operation.

Each port contains a 19/18 bit linear burst counter on the input address register that can loop through the whole address sequence. After
externally loading the counter with the initial address, it can be Incremented or Held for the next cycle. A new address can also be Loaded or
the “Previous Loaded” address can be re-accessed (Repeated) using counter controls (More description to follow). The Registers on control,
data, and address inputs provide minimal setup and hold times.

The memory array utilizes Dual-Port memory cells to allow simultaneous access of any address from both ports. A particular port can write
to a certain location while another port is reading from the same location, but the validity of read data is not guaranteed. However, the
reading port is informed about the possible collision through its collision alert signal. The result of writing to the same location by more than
one port at the same time is undefined.

The Asynchronous Output Enable input pin allows asynchronous disabling of output buffers at any given time. The Byte Enable inputs
allow individual byte read/write operations (refer Byte Control Truth Table). An automatic power down feature, controlled by CEO and CE1,
permits the on-chip circuitry of each port to enter a very low standby power mode.

AS9C25512M2018L/AS9C25256M2018L can support an operating voltage of either 3.3V or 2.5V on either or both ports, which is
controlled by the OPT pins. The power supply for the core of the device (VDD) is at 2.5V. This device is available in 256-pin Ball Grid
Array (BGA), 208-pin fine pitch Ball Grid Array (fpBGA) and 144-pin Thin Quad Flatpack (TQFP)

Address Counter

The AS9C25512M2018L/AS9C25256M2018L carries an internal 19/18 bit address counter for each port which can loop through the entire
memory array. The Address counter features are discussed below:

Load: Any required external address can be loaded on to the counter. This feature is similar to normal address load in conventional
memories.

Increment: The address counter has the capability to internally increment the address value, potentially covering the entire memory array.
Once the whole address space is completed, the counter will wrap around. The address counter is not initailized on Power-up, hence a known
location has to be loaded before Increment operation.

Hold: The value of the counter register can be held for an unlimited number of clock cycles by de-asserting ADS, INC, and RPT inputs.

Repeat: The previously loaded address (loaded using a valid Load operation) can be re-accessed by asserting RPT input. A separate 19/18
bit register called “Mirror register” is used to hold the last loaded address.This register is not initialized on Power-up, hence a known
location has to be loaded before Repeat operation (Refer Counter control truth table for details).

9/24/04, v.1.2 Alliance Semiconductor P.3 0of 30
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®
Ball Assignment - 256-ball BGA
AS9C25512M2018L/AS9C25256M2018L
B -256
Top view
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
A NC TDI NC | A17, | Al4, | All, | A8, | NC | CE1, | OE, | INC, | A5, | A24 | a0, | NC NC A
B INT, | NC | TDO |aiglll, | Al5y | A124 | A94 | BEI, | CEO | RAW, | RPT, | A4y | Al | VDD | NC NC B

c |cor, | po, | vss | ate, | a13, | Ato, | A7, | Nc | BEO, | cik, | ADS, | a6, | A3, | opTa | NC | Do, | C

D NC | pog | nc  |pLFT, |[vDDQ,|VDDQ,|VDDQR|VDDQR|VDDQ, |VDDQ, | VDDQR|[VDDQE| VDD | Nc | Nc | DQsg | D

E DQ10g | DQ10, | NC |VDDQ,| VDD | VDD NC VSS VSS VSS VDD | VDD |VDDQg| NC DQ74 | DQ7g E

F DQl1,| NC |DQllg |VDDQA| VDD NC NC VSS VSS VSS VSS VDD |VDDQg| DQ6g NC DQ64 F

G NC NC | DQI124 |[VDDQg| VSS VSS VSS VSS VSS VSS VSS VSS [VDDQx| DQS5p NC NC G

H NC |DQI2g| NC |VvDDQg| VSS VSS VSS VSS VSS VSS VSS VSS |VDDQu| NC NC DQ5g H

7 | b1z, | DQi4g | DQI3E [VDDQA| Zzg | vss | vss | vss | vss | vss | vss | zz, |vDDQg| DQ4s | DQ3g | DQ4, J

K NC NC | DQl14, [VDDQu| VSS VSS VSS VSS VSS VSS VSS VSS |VDDQg| NC NC DQ34 K

L DQ155| NC |DQls5g|VDDQg| VDD NC NC VSS VSS VSS VSS VDD |VDDQu| DQ2, NC DQ2g L

M | DQl6g | DQl6, | NC |JVDDQg|l VDD | VDD NC VSS VSS VSS VDD | VDD [VDDQu| DQlg | DQIyp NC M

N NC |pQi75| Nc |PLET, |VDDQg|vDDQ,|VDDQ,|VDDQ,|VDDQR|VDDQ,|VDDQ,|[VDDQ,| VDD | N | DQog | NC N

P | CoLy | DQ17, | ™S | Aley | A135 | At0g | A7z | NC | BEOg | cLky | ADSy | A6y | A3z | NC NC | DQo, P

R INTg | NC | TRST |aslll,| Al5g | Al2g | A% | BEIz | CEOg | RWg | RPTg | Adg | Alg | OPTy | NC NC R
T NC TCK | NC | A175 | A145 | Al | A8y NC | CElg | OFEg | INCy | Asg | A2z | Aoy NC NC T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Note:

1. Address A18 is a NC for AS9C25256M2018L
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Ball Assignment - 208-ball fpBGA

A | DQ9s | INT, | VSs | TDO | NC | A16, | A125 | A8, | NC | vDD | CLK, | INC, | A4, | A0y, JOPT, | NC | vss | A

B | Nc | vss |cor, | o1 | A17, | A134 | A9, | Nc | CEO, | vss | ADS. | As, | A1, | Nc [vDDQg] Dos, | Nc | B

C |vDDQA| DQ9g |VDDQE|PLFT, | 1501, | Alds | Al0, | BET4 | CE14 | vSS | RAW, | A6, | A24 | VDD | DQsy | NC | vss | ¢

D NC | vss |pQios|] NC | A154 | Ali, | A75 | BEO, | VDD | OE, | RPT, | A3, | VDD | NC |vDDQ,| DQ74 | DQ75 | D

E |DQll,| NC [VDDQg|DQI10g DQ6, | NC VSS NC E
F |VDDQ,|DQllg| NC VSS VSS | DQo6g NC |vDDQg| F
G NC VSS |DQI2,| NC NC [VDDQu| DQ55 | NC G
H VDD NC [VDDQg| DQI2g VDD NC VSS | DQ5g | H
AS9C25512M2018L/AS9C25256M2018L
J |vDDQ,| VDD | VSS 77y F A 208 ZZ, | VDD | VSS |VDDQg| J
Top view

K |DQi4g| vss |pQizg| vss DQ3; [vDDQ,| DQ4g | Vvss | k

L | Nc [pQi4,|vDDQgDQI3, NC | b3y | vss | po4 | L
M [vDDQ,| Nc |DQisg| vss vss | Nc | pQ2g [vDbDQp| M
N | Nc | vss | Nc |pois, DQI, [vppo,| NC | DQ2 | N

P |DQi6,|DQI6,[VDDQg| COL, | TRST | Al6y | a125 | A8 | Nc | vDD | LKy | INGy | A4 | NC | DQiy| vss | ne | p

R | vss | Nc |DQi7g| TCK | A175 | A135 | A9 | Nc | CEog | vss | ADSy | A5y | a1y | Nc [vbpQa] DQog [vDDQ| R

T | NC |DQ17,|VDDQu| T™S |ogitly| Al4g | Al0g | BETs | CEIp | vss | RAWg | A6 | A25 | vss | NC | vss | N | T

U | vss | INTg |PLFTg] NC | A155 | Allg | A7 | BEOg | vDD | OE; | RPT; | A3B | Aoz | vDD | orTy | NC | DQoy | U

Note:
1. Address A18 is a NC for AS9C25256M2018L

9/24/04, v.1.2 Alliance Semiconductor P.50f30



AS9C25512M2018L
AS9C25256M2018L

Pin Assignment - 144-pin TQFP

< <
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VSS 1 108 ] OPT,
VDDQg 2 107 ] VDDQg
VSS 3 106[—] VSS
DQI, 4 105—] DQS8,
DQ9g 5 104[—] DQS8y
DQI0, 6 1031 DQ7,
DQ10g 7 102[] DQ7y
DQIl, []8 101 DQ6
DQIly ]9 100 DQ6g

vDDQ, []10 99 VSS
vss 11 98 VDDQ,
DQI2, 12 97 DQ5,
DQI2g []13 96 DQ5g
VDDQg 14 95— VSS
77y 15 94[—] VDDQg
VDD 16 93] VDD
VDD 17 92[—] VDD
M= b AS9C25512M2018L/AS9C25256M2018L 3}5 e
VvDDQ, []20 T- 144 89 77,
vss []21 . sxg VDDQ,
DQI3g []22 TOp ViEw 87 DQ4g
DQI3, 23 861 DQ4,
DQl4g 24 851 DQ3p
DQl4, 25 841 DQ3,
VDDQg 26 831 VsS
VSS 27 821 VDDQg
DQI5g 28 811 DQ2g
DQI5, 29 801 DQ2,
DQl6g 30 791 DQlg
DQI6, 31 781 DQIl,
DQI17g []32 77 DQOg
DQI7, [133 76 DQO,
vss []34 75 VSS
VDDQ, []35 74 VDDQ,
NC []36 73 OPTy
XN OO~ N TVNO-XNOD =N TN O-XXNOD —~AlNTVH OO —~A
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Note:
1. Address A18 is a NC for AS9C25256M2018L
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Signal description

AS9C25512M2018L
AS9C25256M2018L

Signal
Port A Port B I/O|Properties Description Notes
Clock. Each port has an independent Clock input that can be of different frequencies. All
CLK 4 CLKg I | CLOCK | inputs except OE, and ZZ, are synchronous to the corresponding port’s clock and must meet 1
setup and hold time about the rising edge of the clock.
A0y - A18, AOg - Al8p I SYNC | External Address. Sampled on the rising edge of corresponding port clock 6
DQO4 - DQ17,| DQOg - DQ17g | I/O| SYNC | Bidirectional data pins
CEO,, CEl, | CEOp, CElg I SYNC Chip enabl@ inputs. Active low and high, respectively. Sampled on the rising edge of
corresponding port clock.
R/W4 R/Wg I SYNC | Read/Write enable. Drive this pin LOW to write to, or HIGH to Read from the memory array.
_ = _— = Byte Enable Inputs. Active low. Asserting these signals enables Read and Write operations to
BEOA - BEl, | BEOp - BElg | I SYNC the corresponding bytes of the memory array. (Refer Byte Control Truth Table)
ADS, ADSg I SYNC Address Strobe Enable.Active low. Loads external address onto the counter. (Refer Counter
Control Truth Table)
NG, NGy I SYNC Address Counter Increment. Active low. Increments the counter value. (Refer Counter Control
Truth Table)
— — Address Counter Repeat. Active low. Reloads the counter with the previously loaded external
RPTA RPTy ! SYNC address.(Refer Counter Control Truth Table)
OF, OF, 1| Asyne Asynchrogous outp;ut ejnable. 1/0 pins -are driven when the OE is low and the chip is in Read
mode. A high on OE tristates the I/O pins.
774 775 1| Asyne Snooze Mode Input. Places the dCV.ICG in low power mode. Data is retained. This pin has an
internal pull-down and can be floating.
Pipeline/Flow-Through Select. When low, enables single register flow-through mode. When
PL/FT, PL/FTg I STATIC | high, enables double register Pipeline mode. This pin has an internal pull-up and can be left
floating to operate in pipeline mode.
VDDQ, Option. OPT, selects the operating voltage levels for the I/Os, addresses, clock, and
OPT, OPTy I STATIC | controls on that port. This pin has an internal pull-up and can be left floating to operate in 3.3V | 1,2,3
mode.
INT, INT, 0 SYNC Interrupt Flag. Used for message passing between two ports. (Refer Interrupt Logic Truth 5
Table)
—— —_— Collision Alert Flag. Used to indicate collision during simultaneous memory access to the
COLA COLy © SYNC same location by both the ports (Refer Collision Detection Truth Table) >
VDDQ, VDDQp I | POWER | Power to I/O bus. Can be 3.3V or 2.5V depending on OPT, input. 1,2,3
VDD I | POWER | Power Inputs (To be connected to 2.5V Power supply) 2
VSS I | GROUND | Ground Inputs (To be connected to Ground supply)
CLOCK . J— .
TCK I (TAG) JTAG Test Clock Input. All JTAG signals except TRST are synchronous to this clock. 4,5
SYNC . . . . . .
TDI I (ITAG) JTAG Test Data Input. Data on the TDI input will be shifted serially into selected registers. 4,5
TDO o SYNC | JTAG Test Data Output. TDO transitions occur on the falling edge of TCK. TDO is normally 5
(JTAG) | tristated except when the captured data is shifted out of the JTAG TAP.
™S I SYNC | JTAG Test Mode Select Input. It controls the JTAG TAP state machine. State machine 45
(JTAG) | transitions occur on the rising edge of TCK. ’
—— ASYNC . T
TRST I (JTAG) JTAG Test Reset Input. Asynchronous input used to initialize TAP controller. 4,5
Notes:
1. Subscript 'x' represents 'A' for Port A and 'B' for Port B.
2. OPT,,VDDQ, and VDD must be set to appropriate operating levels before applying inputs on the I/Os and controls for that port.
3. OPT, = VDD (2.5V) implies that corresponding port's I/Os, addresses, clock, and controls will operate at 3.3V level and VDDQ, must be supplied at 3.3V.
OPT, = VSS (0V) implies that corresponding port's I/Os, addresses, clock, and controls will operate at 2.5V level and VDDQ, must be supplied at 2.5V.
Each port can independently operate on either of the VDDQ levels.
4. If unused JTAG inputs may be left unconnected.
5. JTAG, Collision Detection & Interrupt features are not supported in TQFP package.
6. Address A18 is a NC for AS9C25256M2018L.
9/24/04,v.1.2 Alliance Semiconductor P.7 of 30
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®
Byte control truth table!1:2-343
BEI BEO CLK Mode
H H LtoH All Bytes Deselected - NOP
H L LtoH Read or Write Byte 0
L H LtoH Read or Write Byte 1
Notes:
1. L = low, H=high
2. CE0 =L, CE1 = H (Chip in Select mode)
3. R/W = H for a Read operation, R/W = L for a Write operation
4. Byte 1 - DQ[17:9], Byte 0 - DQ[8:0]
5. More than one byte enable may be simultaneously asserted
Read/write control truth table!'*l
CEl R/W BE,P! CLK Operation DQ,[0:8]37]
H X X LtoH | Chip Deselect Hi-zP]
L X H LtoH | Byte Deselect Hi-zB]
L L L LtoH | Byte Write Dinl®]
L H L LtoH |ByteRead Qout!>8
Notes:

L =low, H = high, X = don't care

Snooze de-asserted (ZZ=L)

All DQs are tristated on power-up

OXONAND PN

True in flow-through mode. For Pipeline mode there will be a 1 cycle latency [refer timing diagrams]

CE is an internal signal. CE = H implies 'Chip is Deselected' (CEO = H or CE1 =L), CE =L implies 'Chip is Selected' (CE0 = L and CE1 =H)
BE,, refers to any one of the 2 byte controls [n =1 or 0] and DQ,, refers to the corresponding Byte

For a write command issued before the completion of a read command, OE must be HIGH before the input data setup time and held HIGH throughout the input data hold time.

OE should be asserted (OE = L) (Refer Read timing waveform)
In pipeline mode the DQs are HighZ-ed in the same cycle if R/W=L

Counter control truth table!!-2->-%]
Previous Mirror
External Address Register Address
CLK | ADSP! INCBI RPTH! Address Accessed | Content!!! | Accessed Operation
LtoH L X H An X An An Load!*!
LtoH H L H X An Am An+1 Increment
LtoH H H H X An Am An Hold
LtoH X X L X X Am Am Repeat
Notes:

1. L = low, H = high, X = don't care

2. Cycle can be Read, Write or Deselect (Controlled by appropriate setting of R/W, CEO, CE1 and BE,;)

3. ADS, INC, RPT are independent of all other memory controls including R/W, CE0,CE1 and ﬁn (i.e Counter works independent of R/W, CE0,CE1 and ﬁn)
4. The "Mirror register' used for the Repeat operation is loaded with External address during every valid ADS access. “Am” refers to the mirror register content.
5. Clock to the counter is disabled during Snooze mode (True for both ports).
6. The counter and the mirror registers are not initialized on Power-up (refer Counter description).

9/24/04, v.1.2
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®
Package Thermal Resistance
Description Conditions Symbol | Typical Units
- | Resi o BGA CITN TBD °C/W
ermal Resistance (junction to

ambi ent)[1] G Test conditions follow standard test fpBGA 0)a TBD °C/W
methods and procedures for measuring TQFP 05a TBD °C/W

Thermal Resistance (junction to thermal impedance, per EIA/JESD51
[] 05c TBD °C/W

top of case)

Notes:
1. This parameter is sampled.

Capacitance[” (Tp,=+25°C,F=1.0 Mhz)m

BGA fpBGA TQFP
Parameter Symbol Signals Test Condition!?! (Max) (Max) (Max) Unit
. Address and .
Input Capacitance Cin Control pins Vin=LtoHorHtoL TBD TBD TBD pF
Output Capacitance Cour | Flag Output pins | Voyr=LtoHorHtoL TBD TBD TBD pF
I/O Capacitance Cro I/O pins Vyo=LtoHorHtoL TBD TBD TBD pF

Notes:

1. Sampled, not 100% tested

2. T, stands for 'Ambient temperature'.
3.L=0V;H=3V

Absolute maximum ratings[”

Rating

Parameter Symbol Min Max Unit
Core supply voltage relative to VSS VDD -0.5 3.6 A%
I/O supply voltage relative to VSS VDDQ -0.3 3.9 v
Input and /O voltage relative to VSS ViN -0.3 VDDQ + 0.3 v
Power Dissipation Pp - TBD W
Short circuit output current Iout - TBD mA
Storage Temperature Tstg -65 150 °C
Storage Temperature under Bias TgiAs -55 125 °C
Junction Temperature TN - TBD °C

Notes:

1. 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 these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating for extended
periods may affect reliability.

9/24/04, v.1.2 Alliance Semiconductor P.9 of 30
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®
Recommended operating Temperature
Grade Ambient Temperature (Ty,)

Commercial 0°C to 70°C

Industrial -40°C to 85°C
Recommended operating conditions

VvDDQ = 2.5V VDDQ = 3.3Vl
Parameter Symbol Min Typ Max Min Typ Max Unit

Core Supply Voltage VDD 24 2.5 2.6 24 2.5 2.6 A%

I/O supply Voltage VDDQ 2.4 2.5 2.6 3.15 33 3.45 \%

Ground VSS 0 0 0 0 0 0 \Y%
Notes:

1. OPT pin for a given port must be set to VSS(0V) to operate at VDDQ = 2.5V levels on the 1/Os, addresses, clock and controls of that port.
2. OPT pin for a given port must be set to VDD(2.5V) to operate at VDDQ = 3.3V levels on the I/Os, addresses, clock and controls of that port.

DC Electrical Characteristics (VDD =2.5V £100 mV)

VDDQ =2.5V VDDQ =3.3V
Parameter Symbol Test Conditions Min Max Test Conditions Min Max Units
Input Leakage VDDQ = Max; VDDQ = Max;
o Iyl - 2 - 2 vy
urrent 0V <V =VDDQ 0V <V < VDDQ
PL/FT and ZZ Input I VDD = Max; 2 VDD = Max; 5 A
Leakage Current L 0V < Vyy < VDD 0V < Vjy < VDD #
Output Leakage OE>=VIH; OE>=VIH;
Current!] Lol R 2 - 2 HA
u 0V < Vour < VDDQ 0V < Vour < VDDQ
Input high (logic 1)
voltage
- X +0. - +0.
(Address, Control, Vi 1.7 VDDQ + 0.1V 2 VDDQ +0.15V \%
Clock & Data Inputs)
Input high voltage
__ Viu - VDD-0.2V| VDD +0.1V - VDD - 0.2V VDD + 0.1V \%
(ZZ,0PT,PL/FT)
Input low (logic 0)
voltage (Address,
Control, Clock & Vi - -0.3 0.7 - -0.3 0.8 \Y%
Data Inputs)
Input low voltage
(2Z,0PT,PL/FT) ViL - -0.3 0.2 - -0.3 0.2 \%
Ior = ¥2mA; Iop, = +4mA;
Output low voltage VoL ) - 0.4 ) - 0.4 A%
VDDQ = Min VDDQ = Min
Iog = -2mA; Iopg = -4mA;
Output high voltage Vou on ) 2.0 - on ) 2.4 - \%
VDDQ = Min VDDQ = Min
Notes:
1. Outputs disabled (High-Z condition).
9/24/04, v.1.2 Alliance Semiconductor P. 10 0f 30
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Ipp operating conditions and maximum limits*l (VDD = 2.5V + 100 mV)

Parameter Symbol Test Conditions -250 -200 -166 -133  |Units
Typ | Max | Typ | Max | Typ | Max | Typ | Max
Operating current
(Both ports active)
o o TBD | TBD | TBD | 350 | TBD | 300 | TBD | 260 | mA
Pipeline mode Both ports enabled (CE, = CEg = L[3]),
(PL/FT > Vi) AR
Operaﬁn—g cgjrem Icc | Outputs disabled (Inyr = 0mA), ZZa = ZZg < Vi,
- 1
(Both ports active) f_fMax[ I
Flow-through mod TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | mA
ow-through mode
(PL/FT < V)
Standb Both ports disabled (CE, = CEg = H),
(It;gih pyostlgrent Isg1 | ZZpN=ZZg < Vq, TBD | TBD | TBD | 105 | TBD | 90 |TBD | 80 | mA
f:fMax[l]
Stand One port enabled (CE, = L and CE = H)P,
( éanne pgrf;l rrent Iggy | Active port's outputs disabled, ZZ, = ZZg < V|1, TBD | TBD | TBD | 265 | TBD | 225 | TBD | 190 | mA
=fax| )
Both ports disabled (CE, = CEg = H),
g;lgtit;giz})’ current Isps | ZZA=Z7ZZg < Vp, 20 [ 25 [ 20 | 25 | 20 [ 25 | 20 | 25 | mA
=02
One port in Snooze (ZZ > Vi, ZZg < Vj, and
CEn = L)!
Full standby current I Ep =L TBD | TBD | TBD | 265 | TBD | 225 | TBD | 190 | mA
(One port) SB4 | Active port's outputs disabled,
f:fMax[l]
Snooze mode Both ports in Snooze (ZZp =ZZg > Viy),
I77 | 15 | 18 | 15 | 18 | 15 | 18 | 15 | 18 | mA
current fszaX[ ]
Notes:

1. f:fMax implies address and controls (except OF) are cycling at maximum clock frequency using AC test conditions (Refer AC test conditions).

2. =0 implies address and controls are static. Corresponding current numbers indicated are true for both CMOS (V[ > VDDQ - 0.2V or Vi <0.2V)
and TTL (Vi > Vi or Vin < V) level inputs.

3. CE, and CEg are internal signals (CE, = L implies CEO, < Vy; and CEl, > Vyy, CE, = H implies CEO, > Vi or CE1, < Vyp).

4. Subscript 'x' represents 'A' for Port A and 'B' for Port B.

5.“A” and “B” are interchangeable.

9/24/04, v.1.2 Alliance Semiconductor P. 11 of 30




AS9C25512M2018L
AS9C25256M2018L

AC timing characteristics!»>>% (VDD = 2.5 + 100mV)

Parameter Symbol -250 -200 -166 -133 Unit | Notes
Min. | Max. | Min. | Max. | Min. [ Max. | Min. | Max.
Clock
Cycle Time (Pipeline) teycp 4 - 5 - 6 - 7.5 - ns 3
Clock High Pulse Width (Pipeline) tchp 1.7 - 2 - 2.4 - 3 - ns 3
Clock Low Pulse Width (Pipeline) teLp 1.7 - 2 - 24 - 3 - ns 3
Cycle Time (Flow-Through) tcycr | 65 - 7.5 - 10 - 12 - ns 3
Clock High Pulse Width (Flow-Through) tcHF 1.7 - 2 - 24 - 3 - ns 3
Clock Low Pulse Width (Flow-Through) toLr 1.7 - 2 - 2.4 - 3 - ns 3
Output
Clock access time (Pipeline) tcpp - 2.8 - 34 - 3.6 - 4.2 ns 3
Output Data Hold from Clock High (Pipeline) toup 1 - 1 - 1 - 1 - ns
Clock High to Output Low-Z (Pipeline) tLzcp 1 - 1 - 1 - 1 - ns 3,8
Clock High to Output High-Z (Pipeline) thzcp 1 2.8 1 34 1 3.6 1 42 ns 3,8
Clock access time (Flow-Through) tcpr - 6.5 - 7.5 - 10 - 12 ns 3
Output Data Hold from Clock High (Flow-Through) tour 1 - 1 - 1 - 1 - ns
Clock High to Output Low-Z (Flow-Through) tLzcF 1 - 1 - 1 - 1 - ns 3,8
Clock High to Output High-Z (Flow-Through) tHzCF 1 2.8 1 34 1 3.6 1 42 | ns 3,8
Output Enable to Data Valid tor - 2.8 - 34 - 3.6 - 4.2 ns 4
Output Enable Low to Output Low-Z tL7OE 1 - 1 - 1 - 1 - ns 4
Output Enable High to Output High-Z tHZOE 1 2.8 1 34 1 3.6 1 4.2 ns 4
Setup
Address Setup to Clock High tas 1.2 - 1.5 - 1.7 - 1.8 - ns
Chip Enable Setup to Clock High tcEs 1.2 - 1.5 - 1.7 - 1.8 - ns
Byte Enable Setup to Clock High tgs 1.2 - L5 - 1.7 - 1.8 - ns
R/W Setup to Clock High tws 1.2 - 1.5 - 1.7 - 1.8 - ns
Input Data Setup to Clock High tbs 1.2 - L5 - 1.7 1.8 - ns
ADS Setup to Clock High tapss | 12 - 1.5 - 1.7 - 1.8 - ns
INC Setup to Clock High tiNes 1.2 - 1.5 - 1.7 - 1.8 - ns
RPT Setup to Clock High trprs | 1.2 - 1.5 - 1.7 - 1.8 - ns
Hold
Address Hold from Clock High tAl 0.3 - 0.5 - 0.5 - 0.5 - ns
Chip Enable Hold from Clock High tcEH 0.3 - 0.5 - 0.5 - 0.5 - ns
Byte Enable Hold from Clock High tBH 0.3 - 0.5 - 0.5 - 0.5 - ns
R/W Hold from Clock High twH 0.3 - 0.5 - 0.5 - 0.5 - ns
Input Data Hold from Clock High tbH 0.3 - 0.5 - 0.5 - 0.5 - ns
ADS Hold from Clock High tapsy | 0.3 - 0.5 - 0.5 - 0.5 - ns
INC Hold from Clock High towen | 0.3 - 0.5 - 0.5 - 0.5 - ns
RPT Hold from Clock High trpre | 0.3 - 0.5 - 0.5 - 0.5 - ns
Flag
Interrupt Flag Set Time tSINT - 6 - 6 - 6 - 7 ns
Interrupt Flag Reset Time tRINT - 6 - 6 - 6 - 7 ns
Collision Flag Set Time tscoL - 2.8 - 34 - 3.6 - 4.2 ns
Collision Flag Reset Time trcoL - 2.8 - 34 - 3.6 - 42 | ns
Port-to-Port Delay
Clock-to-Clock Delay tcco 3.0 - 3.5 - 4 - 5 - ns 7
Notes:

. All timings are same for both ports.

These values are valid for either level of VDDQ (2.5V/3.3V)

. A particular port will operate in Pipeline output mode if PL/FT = VDD and in flow-through output mode if PL/FT = 0V. Each port can independently operate in any of these
modes.

Output Enable (OE) is an asynchronous input.

PL/FT and OPT should be treated as DC signals and should reach steady state before normal operation.

Refer AC Test Conditions to view the test conditions used for these measurements.

This parameter has to be taken care to avoid collision during simultaneous memory access of the same location.

To avoid bus contention, at a given voltage and temperature t; ¢ is more than ty;¢ (True in both Pipeline and flow-through output mode).

(SIS

P N0k
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®
Timing waveform of read cyclem
, I Don’t care Undefined
— 3 tCYC[ ]
ak /NS NS\ TSNS NSNS\ ST NS
< tCES
— [+tcEH
CEBI
— «tgg
- gy
BEn*!
R/W
ADDRESS!
OEL!

[Pipeline Mode]

4—»‘ <>
t
DATA ouTl! Lzep= Ql } Q@
[Pipeline Mode] X
<«
tcpp
tLz0E
oEe [k AN A A
[Flow-through Mode]
tour  thzcr t
tLzCE+> = W HZOE tog
DATA OUTL!] % % V4 % 7 @
— Ql Q2 6 ——f 8 Q10
[Flow-through Mode] ] Q Q é
P tLzOE [+
tcpr
Read Read Dsel Readl®l. Dsel Read Read Read Dsel Read Dsel Read
(Al) « (A2) (A4) (A6) (A7) (AB) (A10) (A12)

Notes:
1. Both Flow-through and Pipeline Outputs indicated. A particular port is configured in Flow-through mode if PL/FT for that port is driven low,
and in Pipeline mode if PL/FT is driven high or left unconnected.

2. Parameters tcyc, toy and tep are different in Flow-through and Pipeline modes of operation (Refer AC Timing characteristics).

3. CE is an internal signal.CE = H implies 'Chip is Deselected' (CEO0 = H or CE1 =L), CE = L implies 'Chip is Selected' (CE0 = L and CE1 =H).
Timings indicated for CE hold good for CE0 and CE1

4. BEn refers to any one of the 2 byte controls [n = 1 or 0] and DATA OUT refers to the corresponding Byte.

5. Counter set in “Load” mode (ADS = L,INC = X,RPT = H).

6. OF is an asynchronous input.

7. All timings are similar for both ports.

8. Read with Byte disabled. Data is not read out.Bus in High-Z condition.
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®
Timing wave form read/write cyclem
ey B Don’t care Undefined
tCH<—><—>tCL
Sy AW WAV A WA o8
«tcEs
{CEH
CEL!
— [lgy
BEn#4

ADDRESS!?

OEL°]

[Pipeline Mode]

1]
DATA IN! VAN VAN
[Pipeline Mode] \ D3 / \E/ \E/
tcpp HZCP tHZ0E

S S >
paTA oUTH] Ql ‘ A
[Pipeline Mode]

g

fLzep

o [\ -\ AR
[Flow-through Mode]

D11

(1
DATA IN /2 \ [\
{D3) { D6 )

[Flow-through Mode]

tps

Loy

pata outt!
[Flow-through Mode]

tLzcr

Read Read Writel®]  Write Read Read Write . Read Writel”. Read Dsel Writel”]
(Al) (A2) (A3) (A4) (A5) (A6) (A7) (A8) (A9) (A1)
Notes:
1. Both Flow-through and Pipeline Inputs/Outputs indicated.A particular port is configured in Flow-through mode if PL/FT for that port is driven low,
and in Pipeline mode if PL/FT is driven high or left unconnected.
2. Parameters tcyc,tey and te are different in Flow-through and Pipeline modes of operation.(Refer AC Timing characteristics)
3. CE is an internal signal.CE = H implies 'Chip is Deselected' (CEO = H or CE1 =L), CE = L implies 'Chip is Selected' (CE0 = L and CE1 =H).
Timings indicated for CE hold good for CE0 and CE1
4. BEn refers to any one of the 2 byte controls [n = 1 or 0] and DATA OUT refers to the corresponding Byte.
5. Counter set in “Load” mode (ADS = L,INC = X,RPT = H).
6. OE is an asynchronous input.
7. All timings are similar for both ports.
8. Invalid write. Memory Content of the selected location may get corrupted and should be re-written before future readback.

9. Write (A11) is invalid in Pipeline mode and Write (A8) is invalid in Flow-through mode. Memory Content of the selected location may get corrupted and should be re-written
before future readback.
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Timing waveform of address counter!®

——teyd?

t B Don’t care Undefined
CHe—>|«—> tCL

ax /S NSNS\ NSNS NS NSNS NSNS

ADDRESS

INTERNAL D< Al >< Al+1 >< Al+2 >< Al+2 >< Al >< Al+1 >< Al+2 >< Al+2 >< A2 >< A2+ >< A2+ >< A2 ><:|
ADDRESS

= tADSS
—>. |<tADSH

ADS

<>
DATA OUTI! j % ‘
1
[Pipeline Mode] Q Ql+1 Ql1+2 )
<>
tepp  fLZCP lonr tHzCF
” — | [5] w
DATA OUT
[Flow-through Mode] Ql W Ql+2 /
Eid
tLzcr

Write | Write Write . Write Read Read Read , Read Dsel Dsel Dsel Dsel
Load Incr Incr Hold Rept Incr Incr Hold Load Incr Hold Rept
(A1) (A2)

Notes:

1. Both Flow-through and Pipeline Outputs indicated. A particular port is configured in Flow-through mode if PL/FT for that port is driven low,
and in Pipeline mode if PL/FT is driven high or left unconnected.

2. Parameters tcyc,tcy and tep are different in Flow-through and Pipeline modes of operation (Refer AC Timing characteristics).

3. CE is an internal signal. CE = H implies 'Chip is Deselected' (CEO = H or CE1 =L), CE = L implies 'Chip is Selected' (CE0 = L and CE1 =H).
Timings indicated for CE hold good for CEO and CEL.

4. These cycles indicate that Counter works independent of all memory controls including R/W,CE and BEn.

5. If a Hold operation is performed for a Read access, the Data-out is held valid for the subsequent clock cycle also.

6. All timings are similar for both ports.
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Mailbox Interrupts

The AS9C25512M2018L/AS9C25256M2018L has an Inbuilt Mailbox Logic that can be used for communication between the two ports.
One memory location is assigned as mail box (message center) for each port. The location 7FFFE (HEX) is assigned as the message center
for Port A and 7FFFF (HEX) for Port B (3FFFE and 3FFFF for AS9C25256M2018L). The port A interrupt flag (INT,) is asserted when the
port B writes to memory location 7FFFE (HEX) (3FFFE for AS9C25256M2018L). The port A clears the interrupt flag by reading the
address location 7FFFE (HEX) (3FFFE for AS9C25256M2018L). Likewise, the port B interrupt flag (INTp) is asserted when the port A
writes to memory location 7FFFF (HEX) (3FFFF for AS9C25256M2018L) and to clear the interrupt flag (INTg), the port B must read the
memory location 7FFFF (3FFFF for AS9C25256M2018L).(Refer Interrupt Logic Truth Table).

The interrupt flag is asserted in a flow-through mode (i.e., it follows the clock edge of the writing port). Also, the flag is reset in a flow-
through mode (i.e., it follows the clock edge of the reading port). Each port can read the other port’s mailbox without de-asserting the
interrupt and each port can write to its own mailbox without asserting the interrupt. If an application does not require message passing, INT
pins can be ignored.

Interrupt logic truth table!’*>]

CLK, |R/W, | CE, 12| A18,-A40,3% | CLKy |R/Wg|CEgP?!| A185-A05>%! | INT, | INTg Function

LtoH| L L 7FFFF LtoH| X X X X L | Assert Port B Interrupt Flag
LtoH| X X X LtoH| H L TFFFF X H | De-assert Port B Interrupt Flag
LtoH| X X X LtoH| L L 7FFFE L X | Assert Port A Interrupt Flag
LtoH| H L 7FFFE LtoH| X X X H X | De-assert Port A Interrupt Flag
Notes:

1. L = low, H = high, X = don't care
2. CE, is an internal signal (‘X' ='A" or 'B"). CE, = H implies 'Chip is Deselected' (CEO, = H or CEl, =L), CE, = L implies 'Chip is Selected' (CEO, = L and CE1, =H)
3. Address specified here is the internal address (refer Counter control truth table).

4. Both Interrupt Flags are De-asserted on power-up.

5. Interrupt feature is not supported in TQFP package.

6. Address A18 is a NC for AS9C25256M2018L, hence Interrupt addresses are 3FFFF and 3FFFE
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Interrupt timing wave form/?!

B Don’t care

ADDRESS,P!

tSINT tRINT

>

CLKg

RAW,L)

ADDRESSgP!

- RINT
N, | a—

Notes:

1. Parameters tcy,tey and to are different in Flow-through and Pipeline mode of operation and can be different for different ports (Refer AC Timing characteristics).
2. Chip Selected (CEO = L and CE1 =H). True for both ports.

3. Address indicated is the Internal Address used and is dependent on the Address counter control inputs for that cycle.

4. TFFFF (3FFFF for AS9C25256M2018L) is the Mailbox for port B and 7FFFE (3FFFE for AS9C25256M2018L) is the Mailbox for port A.

5. “Aa” and “Ab” refer to any other valid address other than 7FFFF or 7FFFE (3FFFF or 3FFFE for AS9C25256M2018L).
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Collision detection
Three different cases of collisions can be listed depending on the type of access from two ports:

Simultaneous Read: A true dual-ported memory cell allows data to be read simultaneously from both ports of the device. Hence no data is
corrupted, lost, or incorrectly output, and none of the collision alert flags is asserted.

Simultaneous Write: When both ports are writing simultaneously to the same location, both write operations would fail. Therefore, the
collision flag is asserted on both ports.

Simultaneous Read and Write: When one port is writing and the other port is reading from the same location in the memory, the data
written will be valid. However, the read operation would fail and hence the reading port's collision flag is asserted.

The alert flag (COL,) is asserted on the 3rd (for both pipe-lined and flow-through output mode) rising clock edge of the affected port
following the collision, and remains low for one cycle. On continuous collisions (one or both ports writing during each access), the collision
alert flag will be asserted and de-asserted every alternate cycle.

Collision detection truth tablell-24]

CLK, | R'W, | CLKy | R/Wjg Port address!! COL, COLg Function

Lol | H LtoH H MATCH H H Both ports reading. Not a Yalld collision. No
collision flag asserted on either port.
Port A reading, Port B writing. Valid collision.

LwoH) H LwH L MATCH . S Collision flag asserted on port A.

LtoH L LtoH H MATCH H L Port.B. reading, Port A writing. Valid collision.
Collision flag asserted on port B.

LtoH L LioH L MATCH L L Both ports writing. Valid collision. Collision
flag asserted on both ports.

LtoH L LtoH i NO MATCH u u I;;)rtmatch. No collision flag asserted on either

Notes:

1. L =low, H = high, X = don't care

2. Chip Selected (CE0 = L and CE1 =H). True for both ports. Collision flag is not affected if any one or both ports are deselected.
3. “MATCH” indicates that internal addresses of both the ports are the same (refer Counter control truth table).

4. Both Collision Flags are De-asserted on power-up.

5. Collision detection feature is not supported in TQFP package.
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Collision timing waveform!?!

[ I Don’t care
~— lcye

CLK, W
[5] tep el ter 1

tscoL trcoL

1
> toycl!!

CLKg

ADDRESS!

tscor  |tRcoL

= Sas IS

Notes:

1. Parameters tcyc,tey and tep are different in Flow-through and Pipeline mode of operation and can be different for different ports (Refer AC Timing characteristics).
2. Chip Selected (CE0 = L and CE1 =H). True for both ports.

3. Address indicated is the Internal Address used and is dependent on the Address counter control inputs for that cycle.

4. “Am” refers to matched address. “Aa” and “Ab” refer to any other valid address.

5. During address collision the data validity is guaranteed only if tccq is greater than the minimum specified (Refer AC timing characteristics).
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Depth and Width expansion

AS9C25512M2018L
AS9C25256M2018L

AS9C25512M2018L/AS9C25256M2018L has two chipselects (one active high and other active low) for simple depth expansion. This
permits easy upgrade from 512/256K depth to 1M/512K depth without extra logic. Two such parts can also be combined to obtain an

expanded width of 36 bits or wider.

Notes:

Daia l€ DQ<0:35>
Addre M A<0:19>12]
£ |z i
. A A A 9
Microprocessor z 13 &
< [ 4 L 4
Clockl€ __ & [
< CE0O= 3
g &
»CE1 < a
Clocki« »cLk  512/256Kx18
»rRW DPSRAM
»| BE<0:1>
» OF
Controller >/ ADS
> INC
> RPT
BANK 1 H

1. A<0:18> for AS9C25512M2018L, A<0:17> for AS9C25256M2018L
2. A<0:19> for AS9C25512M2018L, A<0:18> for AS9C25256M2018L
3. A<19> for AS9C25512M2018L, A<18> for AS9C25256M2018L

Timing waveform of multi device rea

d[43536]

fcHe

=1z Al 8
ﬁ i3 &z
% iz 2
a <] = 1=
P A  Z
[ A
% g
CE0= S
-— | ¢ &
CEl % a
»CcLK  512/256Kx18
»rRW  DPSRAM
»| BE<0:1>
»| OE
»|ADS
»|INC
»|RPT
i BANK 0 H

t, (] P 7
& C B Don’t care Undefined

NEE Y\

DATA OUT [0:35]
(BANK 0)

[Pipeline Mode]

DATA OUT [0:35]
(BANK 1)

[Pipeline Mode]

DATA OUT [0:35]
(BANK 0)
[Flow-through Mode]

DATA OUT [0:35]
(BANK 1)

[Flow-through Mode]

Notes:

1. Parameters tcy, tey and tey are different in Flow-through and Pipeline mode of operation (Refer AC Timing characteristics).
2. A<0:18> for AS9C25512M2018L, A<0:17> for AS9C25256M2018L

3. A<19> for AS9C25512M2018L, A<18> for AS9C25256M2018L

&=

t t, t
tLZC P CDP 4C_)Ellp i%CP
Ko Ko Ko
Jleor, o jopr - thzcr “Wer
| | Q

€D/ Ko

tLzcF tcor tonr thzcr
K= K o
tLzcr

Read Read Read Read Read Read Read

(Bank0) (Bank0) (Bankl) (Bank0) (Bankl) (Bank1) (Bank0)

4. Refer to the above block diagram for the assumed setup.

6. All BEn's = L, Counter set in “Load” mode (ADS =L, INC = X, RPT = H), OE =L.

5. One Bank is assumed to have two AS9C25512M2018L/AS9C25256M2018Ls combined to have an expanded width of 36 bits. Two such Banks are used for depth expansion.
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Snooze mode

Snooze mode is a low-current, power-down mode in which the corresponding port is deselected and its current is reduced to a
very low value. Both ports are equipped with independent SNOOZE inputs (ZZ). During Snooze mode, all inputs of the port
except ZZ are internally disabled and all its Outputs go to High-Z.

77 is an asynchronous, active HIGH input that causes the selected port to enter Snooze mode. If both ports go into Snooze mode,
the device is deselected and current is reduced to 1;;. When ZZ, and ZZg become a logic HIGH, 17 is guaranteed after the
setup time tgcy is met.

Any READ or WRITE operation pending when the port enters Snooze mode is not guaranteed to complete. Therefore, Snooze
mode must not be initiated until valid pending operations are completed. Similarly during the time tgz7, when the port is
transitioning out of snooze mode, only DESELECT cycles should be given.

Snooze mode electrical characteristics

Description Conditions Symbol Min Max Units
SNOOZE MODE Current ZZN=7Z5>= Vg 177 15 18 mA
ZZ active to input ignored tsczz - 2 cycle
ZZ inactive to input sampled tRczz 2 - cycle
ZZ active to enter Snooze Current ts1z77 - 2 cycle
ZZ inactive to exit Snooze Current tR1ZZ 0 - cycle

Snooze mode timing waveform!!1-!
B Don’t care Undefined
" feye
CLK
) < lCES to st

77
o szz tRizz
ISupply \L J/
1Zz7
tsczz tRezz
ZZ setup cycles ZZ'recovery cycles
(EINPUtTZSZ) Valid Valid
xcep
b tHzc «— ty 7C
OUTPUTS™! High-Z
(Qou )

Notes:

. During Snooze mode, all dynamic inputs are disabled (except JTAG inputs). During JTAG operations, ZZ, must be held Low in order to capture the parallel inputs of the bound-
ary scan register. All static inputs (i.e. PL/FT,,OPT,) and ZZ, themselves are not affected during snooze mode.

. CE is an internal signal. CE = H implies 'Chip is Deselected' (CEO = H or CE1 =L), CE = L implies 'Chip is Selected' (CE0 = L and CE1 =H).

. All timings are same for Port A and Port B.

Minimum of two deselect cycles should be given before asserting snooze and minimum of two deselect cycles should be given after de-asserting snooze to guarantee data

integrity.

. Sele%t c}}llcles indicated before and after Snooze are Read cycles. They can also be Write cycles.

ENESEN)

W
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AC test conditions
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Input Pulse Level (Address and Controls) GND to 3.0V/GND to 2.4V
Input Pulse Levels (I/Os) GND to 3.0V/GND to 2.4V
Input Rise/Fall Times 2V/ns
Input Timing Reference Levels 1.5V/1.25V
Output Reference levels 1.5V/1.25V
Output Load (for t; zc, thzes tLzoE> tHZOE) Fig. C
Output Load (for all other measurements) Fig. B
Thevenin equivalent:
+3.0/24V +3.3/25V;
90% 90% Zy=50Q 50 Q
GND m Dour 2 o oo
VL =15/125V
Figure A: Input Waveform DpEe 1 5300/153802 % L s
Figure B: Output Load (A) < GND
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Figure C: Output Load (B)
* Including scope and jig capacitance
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IEEE 1149.1 Serial boundary scan (JTAG)

The SRAM incorporates a serial boundary scan Test Access Port (TAP). All JTAG pins operate using JEDEC standard 2.5V 1/0 logic levels.
In order to operate the device without using the JTAG feature, all JTAG pins may be left unconnected. On power-up, the device will start in
a reset state which will not interfere with normal device operation.

TAP Controller block diagram

> >
Bypass Register

Selection '3[2] 1] 0] —» Selection

Circuitry Instruction Register Circuitry
TDI —»| — TDO

313029 . [ . [. [2] 1] 0]

Identification Register

T[T [2] 1] 0] —

Boundary Scan Register’

N U 0

TCK—» TAP Controller
TMS—»|
Note:
Lx=111
JTAG timing waveform
Heye I Don’t care Undefined
ticH ficL
TEST CLK
TCK
trs  tn
> >
tycp
>
TDO <>
ton
tirs tRR «
TRST )
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AS9C25256M2018L
®
TAP AC electrical characteristics!?!
Description Symbol Min Max Units
Clock
Clock cycle time teye 100 - ns
Clock frequency fitaG - 10 MHz
Clock high time tyeu 40 - ns
Clock low time tyer 40 - ns
Output Times
TCK low to TDO unknown tyoH 0 - ns
TCK low to TDO valid tyep - 20 ns
Setup Times
TMS/TDI setup tyrs 10 - ns
Capture setup tycg! ! 10 - ns
Hold Times
TMS/TDI hold iy 10 - ns
Capture hold tycg 10 - ns
Reset Times
JTAG Reset tirs 50 - ns
JTAG Reset Recovery HrR 50 - ns
Notes:
1. tycg and tycy refer to the setup and hold time requirements of latching data from the boundary scan register.
2. Test conditions are specified using the load in the figure TAP AC output load equivalent.
TAP AC test conditions & output load equivalent
Input pulse levels Vssto 2.5V 1.25V
Input rise and fall times 1V/ns
Input timing reference levels 1.25V § 300
Output reference levels 1.25V DO —'_Q:H 20pF
Test load termination supply voltage 1.25V Zo=30Q :TI:

TAP DC electrical characteristics and operating conditions (VDD=2.5V £ 100 mV)

Description Symbol Conditions Min Max Units
Input high (logic 1) voltage Viu 1.7 | VDD+03 | V
Input low (logic 0) voltage ViL -0.3 0.7 v
Input leakage current Iyl VDD = Max; 0V < Vy < VDD 0 10 nA
Output leakage current I ol Outputs disabled, 0V < Vot < VDDQ (DQ,) 0 10 A
Output low voltage VoLc Iorc = 100pA 0.2 v
Output low voltage VoLt IoiT=2mA 0.7 v
Output high voltage Vouc Iopc = -100pA 2.1 v
Output high voltage Vour IogT = -2mA 1.7 v
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Identification register definitions
Instruction field Value Description
Revision number (31:28) TBD Version Number
Device depth (27:12) TBD ALSC part number
) Manufacturer Identity Code
JEDEC ID code (11:1) 00001010010 (ALSC)
Indicator Bit (0) 1 ID Register presence indicator
Scan register sizes
Register name Bit size
Instruction Register (IR) 4
Bypass Register (BYR)
Identification Register (IDR) 32
Boundary Scan Register (BSR) 112
Instruction codes
Instruction Code Description Selected Reg
EXTEST 0000 Forces contents of the BSR onto the device outputs. BSR
SAMPLE/PRELOAD 0001 ]S;Snﬁples the I/O ring contents. Preloads test data into the BSR
Loads the IDR with the vendor ID code and places the
IDCODE 0010 register between TDI and TDO. IDR
CLAMP 0011 Forces contents of the BSR onto the device outputs. BYR
HIGHZ 0100 Forces all device 2-state and 3-state outputs to High-Z. BYR
RESERVED 0101 - 1110 | Reserved states. Do not use. BYR
BYPASS 1111 Places the BYR between TDI and TDO. BYR
9/24/04, v.1.2 Alliance Semiconductor P. 25 of 30
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®
Package Diagram: 208-ball fine pitch Ball Grid Array (fpBGA)
All measurements are in
mim.
Min | Typ | Max
A 0.80
B | 14.95]15.00|15.05
C 12.80
D [14.95(15.00 15.05
E 12.80
F 0.26
G | 0.25 0.40
H 1.40
I | 040 | 0.45 | 0.50
J 0.70
. Top View Bottom View
A1 corner index
123456728 91011121314151617 17161514131211109 8 7 6 5 4 3 2 1
' A A | q
A ; < - 0000000000000 000 |A
B | A + | cooooocoocoocoo00000 |B
C —1 ®0000000W0O0000000 |cC
D ‘ o —1 ®0000000000000000 [D
E | B + | cooo ‘ 0000 |E
F ; 0000 ! 0000 |F
G ‘ 0000 1 0000 |G
H ‘ 0000 \ 0000 |[H
T|------@--- - -----B-- CO0VO------4------ 0000 -|J
K | 0000 0000 |K
L ! G 0000 0000 |L
M 1 0000 | 0000 |M
N 0000 ! 0000 |N
P ‘ 0000000000000 0000 (P
R | 0000000000000 0000 |R
T ! ’ 0000000000000 0000 |T
U j I v ®00000000000®®008 |U
: < . 4 .
D ) B
uy - — v /0202 ~D
T ?\ uuuuuuuu\.‘uuuuuuuuu ViGT\ ':O O‘l+ I
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®
Package Diagram: 144-pin Thin Quad Flat Pack (TQFP)
TQFP
Min Typ | Max

Al 0.05 0.15
A2 1.35 1.40 1.45

b 0.17 0.20 | 0.27

c 0.09 0.20

D 20.00 nominal

E 20.00 nominal Hd

e 0.50 nominal I B A D -
Ha 3700 nominal RAi bR AR AARARARANAARARANAARARANE
He 22.00 nominal . u = b
L [ 045 [ 0.60 | 0.75 = =
L1 1.00 nominal == = e
o 0° |35 | 7° = -

Dimensions in millimeters = =

He E = -
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®
Ordering Information
Package & Width | 250 -200 -166 -133
512K X 18
AS9C25512M2018L - 250BC | AS9C25512M2018L - 200BC | AS9C25512M2018L -166BC | ASIC25512M2018L - 133BC
BOAXTE AS9C25512M2018L - 250BI | AS9C25512M2018L - 200BI | AS9C25512M2018L - 166BI | AS9C25512M2018L - 133BI
AS9C25512M2018L - 250FC | AS9C25512M2018L - 200FC | AS9C25512M2018L - 166FC | AS9C25512M2018L - 133FC
[pBGA X 18 AS9C25512M2018L - 250F1 AS9C25512M2018L - 200FT AS9C25512M2018L - 166F1 AS9C25512M2018L - 133FI
AS9C25512M2018L - 250TC | AS9C25512M2018L - 200TC | AS9C25512M2018L - 166TC | AS9C25512M2018L - 133TC
TQEp XIS AS9C25512M2018L - 250TI | AS9C25512M2018L - 200TI | AS9C25512M2018L - 166TI | AS9C25512M2018L - 133TI
256K X 18
AS9C25256M2018L - 250BC | AS9C25256M2018L - 200BC | AS9C25256M2018L -166BC | AS9C25256M2018L - 133BC
BGA X 18 AS9C25256M2018L - 250BI AS9C25256M2018L - 200BI AS9C25256M2018L - 166BI | AS9C25256M2018L - 133BI
AS9C25256M2018L - 250FC | AS9C25256M2018L - 200FC | AS9C25256M2018L - 166FC | AS9C25256M2018L - 133FC
fPBGA X 13 AS9C25256M2018L - 250FI | AS9C25256M2018L - 200FT | AS9C25256M2018L - 166F1 | AS9C25256M2018L - 133FI
AS9C25256M2018L - 250TC | AS9C25256M2018L - 200TC | AS9C25256M2018L - 166TC | AS9C25256M2018L - 133TC
TQEpX 18 AS9C25256M2018L - 250TI | AS9C25256M2018L - 200TT | AS9C25256M2018L - 166TI | ASIC25256M2018L - 133TI

Part Numbering Guide

AS 9C

25 512/256

M20

18

-XXX

Tor Bor F

Cn

1 2

3 4

9 10

1. Alliance Semiconductor prefix

. Speciality Memory

. Operating Voltage: 25 - VDD =2.5V

. Device depth: 512 -

512K; 256 - 256K

. M20 - Multiport - 2port, SSRAM, DCD

. I/O interface: L - LVTTL

. Clock speed (MHz)
. Package Type: T - TQFP, B - BGA, F - {pBGA

2
3
4
5
6.1/0 width - 18
7
8
9

10. Operating Temperature: C - Commercial (OOC to 7OOC); I -Industrial (-400C to 850C)
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