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Amendments (Since January 4, 2002)

02.01.04  Preliminary version 0.1

02.01.10 Preliminary version 0.2:
(1) Modifies truth table and note descriptions in paragraph 7
(2) Modifies Absolute Maximum Ratings in paragraph 8.1
(3) Modifies Ciy and Cour DC characteristics in paragraph 8.3
(4) Modifies Bank Select Pipelined Read and Counter Rest in Pipelined Mode timing
diagrams
Preliminary version 0.3:
02.04.09 (1) Modifies features in paragraph 2
(2) Modifies ordering information in paragraph 4.1
(3) Modifies AC characteristics in paragraph 8.5
02.05.07 Preliminary version 0.4:
(1) Modifies marking information in paragraphs 4 and 6
(2) Modifies the font type in paragraphs 6 and 9
02.09.25 Preliminary version 0.5:
(1) Split the datasheets to two parts: ALSDS9389V/9289V/9199V/9099V for 1M bit
density and other parts for less than 1M bit density
(2) Modifies the pin-out diagram in paragraph 6
(3) Modifies the truth table of address control in paragraph 7
02.11.01 Preliminary version 0.6:
Modifies the DC characteristics in paragraph 8.3

THE INFORMATION CONTAINED HEREIN IS SUBJECT TO CHANGE WIHOUT NOTICE.
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AL5DS9XX9V 3.3V Synchronous Dual-Port SRAM
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1 General Description

A Dual-port RAM is a static RAM with a dual-ported cell. There are separate address, data and
control signals for each port to access a common SRAM array. A dual-port RAM is generally
classified with FIFOs as a “specialty” memory. They are most commonly used in communications
that include the exchange of data between processors, processes and systems.

Each port contains an internal counter for fast memory access applications. The initial address of the
internal counter is loaded with the port’s Address Strobe (/ADS). It also allows the Counter Enable
(/CNTEN) to increment the internal counter on each Low to High transition of that port’s clock
signal. The counter can address the entire memory array and will loop back to start (address 0). The
internal counter will be reset to zero while asserting Counter Reset (/CNTRST).

The AL5SDS9xx9V is a high speed, 3.3V, synchronous, CMOS, dual-ported SRAM series. The
AL5DS9389V is configured as 64K x 18-bit, ALSDS9289V as 64K x 16-bit, ALSDS9199V as
128K x 9-bit and ALSDS9099V as 128K x 8-bit. All these parts support both Pipelined and Flow-
Through modes that are selected via the Pipe/FT pin. In the Pipelined mode, two cycles are required
to reactivate the data outputs. The AL5SDS9xx9V series features dual Chip Enables that allow
simple depth and width expansion without external control logic.

All parts are available in 100-pin Thin Quad Plastic Flatpack (TQFP) packages. AL5DS9289V and
AL5DS9389V are also available in 128-pin TQFP packages.

2 Features

® True dual ported memory cells
® 4 Flow-Through/Pipelined devices:
-- 64K x 18-bit organization (AL5SDS9389V)
-- 64K x 16-bit organization (AL5DS9289V)
-- 128K x 9-bit organization (ALSDS9199V)
-- 128K x 8-bit organization (AL5SDS9099V)
® Supports byte write/read for 16/18 bit devices
Separate upper-byte and lower-byte controls for bus matching (only for 16/18 bit devices)
3 modes supported:
-Pipelined
-Flow-Through
-Burst
Counter enable and reset
Fast 100-MHz operation on both ports in Pipelined output mode
Supports depth and width expansion
0.25-micron CMOS for optimum speed/power
High speed clock to data access
3.3V low operating power
Pin-compatible and functionally equivalent to IDT or Cypress
Available in 100 or 128 pin TQFP

©2002-Copyright by AverLogic Technologies, Corp. Preliminary Version 0.6 4
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3 Applications

® Cellular Base Stations

® Cellular Phones

® Multi-protocol Routers

® LAN/WAN Switches

® PBXs

® RAIDs (Storage Networks)
® Sect-top Boxes

4 Chip Information

4.1 Marking Information

AL5SDS9XX9V

® Audio/Video Editing

® Graphics Accelerators

® Satellite Encoders

® Cable Modems

® Flight Simulators

® High-end Printing Servers
® Ultrasound Imaging

Part Number: XX = 09, 19, 28, 38

X—XXX—X’ XYVy

Package: XXyyy=

PF128: 128-pin TQFP
PF100: 100-pin TQFP

Speed Grade: xxx = 100, 83

XXXXXX.X

XXXX

4.2 Ordering Information

Lot Number

Date Code

Version Number: X = A, B, C..

Two packages are available for AL5SDS9xx9V series Synchronous Dual-Port SRAM.

Part number Speed Package Power Word Bus
(MHz) Supply Length | Width
ALS5SDS9069V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 16K 8 bits
ALSDS9069V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 16K 8 bits
AL5DS9079V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 32K 8 bits
ALSDS9079V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 32K 8 bits
ALS5SDS9089V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 64K 8 bits
ALS5DS9089V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 64K 8 bits
ALSDS9149V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 4K 9 bits
ALS5SDS9149V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 4K 9 bits
ALSDS9159V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 8K 9 bits
©2002-Copyright by AverLogic Technologies, Corp. Preliminary Version 0.6 5
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Part number Speed Package Power Word Bus
(MHz) Supply Length | Width

AL5DS9159V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 8K 9 bits
AL5DS9169V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 16K 9 bits
AL5DS9169V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 16K 9 bits
AL5DS9179V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 32K 9 bits
AL5DS9179V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 32K 9 bits
AL5DS9189V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 64K 9 bits
AL5DS9189V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 64K 9 bits
AL5DS9269V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 16K 16 bits
AL5DS9269V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 16K 16 bits
AL5DS9279V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 32K 16 bits
AL5DS9279V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 32K 16 bits
AL5DS9269V (A-100-PF128) 100 128 pin TQFP | 3.3V+10% 16K 16 bits
AL5DS9269V (A-83-PF128) 83 128 pin TQFP | 3.3V+10% 16K 16 bits
AL5DS9279V (A-100-PF128) 100 128 pin TQFP | 3.3V+10% 32K 16 bits
AL5DS9279V (A-83-PF128) 83 128 pin TQFP | 3.3V+10% 32K 16 bits
AL5DS9349V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 4K 18 bits
AL5DS9349V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 4K 18 bits
AL5DS9359V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 8K 18 bits
AL5DS9359V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 8K 18 bits
AL5DS9369V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 16K 18 bits
AL5DS9369V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 16K 18 bits
AL5DS9379V (A-100-PF100) 100 100 pin TQFP | 3.3V+10% 32K 18 bits
AL5DS9379V (A-83-PF100) 83 100 pin TQFP | 3.3V+10% 32K 18 bits
AL5DS9379V (A-100-PF128) 100 128 pin TQFP | 3.3V+10% 32K 18 bits
AL5DS9379V (A-83-PF128) 83 128 pin TQFP | 3.3V+10% 32K 18 bits

©2002-Copyright by AverLogic Technologies, Corp.
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5 Function Block Diagram

PIPE/FT, ———>
C_EIL - "
CE, —»

RAV, ———

«— PIPE/FT,
<~ CEy
< CEy

- RAW,

B, | LeftlO Right O [+ LB,
UB, — | Control Control [« UB,

oF, —

I/08/9L~15/17L 80
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8/9
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<~ OE,
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__ADS, » Address 1 True Dual-Ported SRAM

CNTEN, —*
- =L
CNTRST, Control

Right

/@
Address

LA

Control

12-17 AOR~16R
—— ADS
<+ CNTEN,
< CNTRSTy

Note 1: LBy, and UBj are for 16/18 bit devices only.

Note 2: I/0,,_; for 8/16 bit devices, 1/0,,_¢ for 9/18 bit devices, 1/O;_, for 16 bit devices, and 1/0,_,, for

Note 3: A5 for 64K, and A _,, for 128K devices

18 bit devices.
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6 Pin-out Diagram
128 pin 14mm*20mm*1.4mm TQFP package-1:
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Ay 8 95 [T 1/0,,
Ag (T 9 94 [T Ve,
Ay 0 10 93 [0 /0,
Ay 11 92 [10 /0,
Ay [ 12 91 [ 1/0,,
A 13 , . 90 [T1J GND
A" 0 10 128-Pin TQFP (Top View) . %UO}R
NC ] 15 88 [T Ve
CNTEN; (1] 16 87 [T T/0,
CLK, ] 17 86 [T 1/0,,
ADS, [1[] 18 85 [T /Oy,
GND [11] 19 84 [T] GND
Ve OO 20 83 [T Ve
ADS, ] 21 82 MO 1/0,,
CLK, [T 22 81 [T 10,
CNTEN, [ 23 80 [T] GND
NC [IT] 24 AL5SDS9379V(A-100-PF128): 32K * 18 79 [T 1/0,,
Ay [T 25 ALSDS9379V(A-83-PF128): 32K * 18 78 (Mo,
Ay T 26 77 (10 GND
A, O 27 76 D 1/0,,
A, O 28 75 D10,
A, 0O 29 74 D10,
Ay 0T 30 73 O 10,
Ay OI 31 72 M Ve
A, O 32 71 D 10,
Ay (0 33 70 1 1/0,;
A, OO 34 69 [101/0,,,
NC [1I] 35 68 [TINC
NC [ 36 67 [0 Ve
NC [ 37 66 [T 10,
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128 pin 14mm*20mm*1.4mm TQFP package-2:
(:-Z) E o~ ‘E ~ o o
2EEEE St 2B SRS S oSS 89S
s 222REBEBBSERBEEEL288 S8
HHHHHHHEHHHEHHHEHEHHEEHHEEHEHEHA
(O 85883888822 2222222288588838
NC [ 1 102 [T 10,
NC 1] 2 101 [T 110y,
NC ] 3 100 [ GND
NC (] 4 99 [TINC
Ay 5 98 [T /0,
A 6 97 [MNC
A7 96 [T NC
Ag [ 8 95 [T 1/0,,
Ay [ 9 94 [T Ve
Ay O 10 93 [ 104,
Ay [ 11 92 [ 104,
Ay [T 12 91 [ 10,,
A 13 . . 90 GND
N b 128-Pin TQFP (Top View) 0 Moon
NC (D] 15 88 [T Ve
CNTEN, [T 16 87 [TD 110,
CLK, (I 17 86 [T 10,
ADS, [T 18 85 [T 10,
GND [T 19 84 [ GND
Ve L0 20 83 [T Ve
ADS, [ 21 82 [T 1/0,,
CLK, [T 22 81 [ 1/0,,
CNTEN, [1] 23 80 [1] GND
NC LI 24 AL5DS9279V(A-100-PF128): 32K * 16 79 1O,
Ag, L 25 AL5DS9279V(A-83-PF128): 32K * 16 78 LD 1O,
B % ; ALS5DS9269V(A-100-PF128): 16K * 16 n % oo
o ALSDS9269V (A-83-PF128): 16K * 16 s Mo
3 -1 5
A; ) 2 Note 1: pins 43 and 124 are NC for AL5DS9269V 74 10,
Ay I 30 73 1O 10,
A6L|:D: 31 72 :D]VCC
A7L|:D: 32 71 [1JNC
Ag [ 33 70 [T NC
Ay I 34 69 11 1/0g
NC L] 35 68 [IIJNC
NC [} 36 67 [ Ve
NC [T 37 66 [ 1/0,,
NC [T 38 65 [ 1/0,,
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HHHEHHEHEHEEEEEEEEHEEHEEHEEHEE
223223000 5% 2 2 80 LS 2 2 2 2 8a =2
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100 pin 14mm*14mm*1.4mm TQFP package-1:
B e o B
— I & M R Q M E ~ o~ ~ ~ o~
LI TIIITBEREERIB E<cITSTTESL
HHEHEHHHEHHEHEHEHHBHHHEEHEBHA
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Ay (] 1 75 [ Agr
A OO 2 74 [ Ay
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NCIA,,, I 4 72 [ A x
[NCIA ;. [N 5 71 [1J A RINC]
[NCIA, [N 6 70 11 A RINC]
NC [ 7 100-Pin TQFP (Top View) 69 [T[1 A, ,INC]
LB, [ 8 68 [T NC
UB, [ 9 67 1O ﬁR
CEOL [N 10 66 [11] @R
CE, 0 11 65 [111 ﬁoR
CNTRST, [T 12 AL5DS9379V(A-100-PF100): 32K * 18 64 [0 CE
RW, [T 13 AL5DS9379V(A-83-PF100): 32K * 18 63 [T[] CNTRST,
OE, [T 14 AL5DS9369V(A-100-PF100): 16K * 18 62 [T R/W,
Vee O 15 AL5DS9369V(A-83-PF100): 16K * 18 61 [I[] GND
PIPE/FT, [T} 16 AL5DS9359V(A-100-PF100): 8K * 18 60 [N OE,
10, U 17 AL5DS9359V(A-83-PF100): 8K * 18 59 [ PIPE/FT,
10,q L 18 AL5DS9349V(A-100-PF100): 4K * 18 58 [T 10,5
GND [ 19 AL5DS9349V(A-83-PF100): 4K * 18 57 [ GND
10,5, [ 20 Note 1: pins 6 and 69 are NC for ALSDS9369V/59V/49V 56 [ VO,
10, I 21 Note 2: pins 5 and 70 are NC for AL5DS9359V/49V 55 [T V0,5,
10,5 O 22 Note 3: pins 4 and 71 are NC for AL5DS9349V 54 VO,
VO, ] 23 53 [ VO3
10, ] 24 52 M 10,5,
I/010L (] 25 51 [ VO, g
SREARAARILALRRASIITTIISFESS
J808080000000000000080000
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100 pin 14mm*14mm*1.4mm TQFP package-2:
— 4
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Ay 75 [0 A
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AL [ 4 72 10 A
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NC [T 7 100-Pin TQFP (Top View) 69 [10 NC
NC [ g 68 [IIJ NC
NC [ ¢ 67 [ NC
LB, [ 19 66 [T LBy
B, 00 11 65 [T UB,
CE, [0 12 64 [I1] CEyp
CE,, I 13 ALSDS9279V(A-100-PF100): 32K * 16 63 [1I1 CE
CNTRST, [ 14 AL5SDS9279V(A-83-PF100): 32K * 16 62 DDWR
Vee U 15 ALSDS9269V(A-100-PF100): 16K * 16 61 [1I] GND
RW, [ 16 ALSDS9269V(A-83-PF100): 16K * 16 60 [T R/W,
OE, [1] 17 Note 1: pins 6 and 70 are NC for AL5DS9269V 59 [1 OE,
PIPE/FT, [T 3 58 [1I] PIPE/FT,
GND[T] 19 57 [1I] GND
VO, HIN 20 56 [ VO, 55
/O, HIN 21 55 [ /O, 45
10, I 22 54 [T VO3,
VO, ] 23 53 (1 VO, x
1/0,,, [ 24 52 MO 1/O0, &
/0,4 U 25 51 [ /0,
ERRARAEOT RN ER2IILTILST LSS
100880500080 000B000aEEE
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100 pin 14mm*14mm*1.4mm TQFP package-3:
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A11L DD 7 69 DD A”R
[NCIA . [N 8 68 [ A RINC]
[NCIA 5, [N 9 67 10 A R[NC]
INC]A,,, (OT] 10 AL5DS9189V(A-100-PF100): 64K * 9 66 [T A, x[NC]
INC]A 5, OO 11 AL5DS9189V(A-83-PF100): 64K * 9 65 [0 A,,[NC]
NC [ 12 AL5DS9179V(A-100-PF100): 32K * 9 64 [0 NC
Ve U 13 AL5DS9179V(A-83-PF100): 32K * 9 63 [1J GND
NC [ 14 AL5DS9169V(A-100-PF100): 16K * 9 62 [T NC
NC [ 15 AL5DS9169V(A-83-PF100): 16K * 9 61 [ NC
Nc 0 16 AL5DS9159V(A-100-PF100): 8K * 9 60 [T] NC
NCe U7 AL5SDS9159V(A-83-PF100): 8K * 9 59 [ NC
CE, I 18 AL5DS9149V(A-100-PF100): 4K * 9 58 [T CEy,
CE, U 19 AL5DS9149V(A-83-PF100): 4K * 9 57 [ CE,
CNTRST, [T} 29 Note 1: pins 11 and 65 are NC for AL5DS9179V/69V/59V/49V 56 [I[] CNTRST,
R/ﬁL (L 21 Note 2: pins 10 and 66 are NC for ALSDS9169V/59V/49V 55 [ EWR
OE, (] 2 Note 3: pins 9 and 67 are NC for ALSDS9159V/49V 54 [I1 OE,
PIPE/FT, [ 23 Note 4: pins 8 and 68 are NC for ALSDS9149V 53 [T PIPEFFT,
NC [T 24 52 [T GND
NC [T 25 51 [0 NC
SRBARAARTILELRASITIITILETRS3
JEHHENEEEEEEHEAHEnEaEETn
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100 pin 14mm*14mm*1.4mm TQFP package-4:
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z o
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NC [ 5 74 [ NC
A7L DD 3 73 DD A7R
Ag [ 4 72 [ Agr
Ay s . . 71 [0 Ay
Ay e 100-Pin TQFP (Top View) 70 [0 Ao
A11L DD 7 69 DD AllR
A s 68 [ Apr
Apyp Mo 67 [1IJ Apsr
INCIA,,, OO 10 66 [T A, ,INC]
[NCIA,, O 11 65 [10 A,xINC]
NC O 1o 64 [1] NC
Ve O 13 AL5DS9089V(A-100-PF100): 64K * 8 63 1] GND
NC 1] 14 AL5DS9089V(A-83-PF100): 64K * 8 62 [ NC
NC [ 15 AL5DS9079V(A-100-PF100): 32K * 8 61 [TINC
Nc O 16 AL5DS9079V(A-83-PF100): 32K * 8 60 [TINC
NC [ 17 AL5DS9069V(A-100-PF100): 16K * 8 59 L NC
CE,, [ 15 AL5DS9069V(A-83-PF100): 16K * 8 58 [ CE,y
CE, [ 19 Note 1: pins 11 and 65 are NC for AL5DS9079V/69V 57 [0 CE,
CNTRST, [T} 29 Note 2: pins 10 and 66 are NC for AL5DS9069V 56 [I[] CNTRST,
R/W, [ 21 55 [0 R'W,
ﬁL (HIN 22 54 [ ﬁR
PIPE/FT, [1T] 23 53 [ PIPE/FT,
NC [ 24 52 [0 GND
NC [T 55 51 [10 NC
O I~ 00 O ©O — AN N T »n O 00 O O —w— AN on <t \»n O >~ 0 &N O
AN AN AN AN NN NN N enen onon N T T T T ST TN
AU 23 3 230 2 2 3/ £ % £9 % g g g OO
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7 Pin Definition and Description

The pin-out definitions are described as follows:

Left Port Right Port /0 Description
type

A()LNAI(,L AOR~A16R I Address bus.

/ADS, /ADSRr I |Address Strobe. Low active. Asserting this signal LOW
while using an external address will access the port. /ADS
is only dependent of /CNTRST control signal.

/CNTENL /CNTENgr I  Counter Enable. Low active. When counter is enabled, the
internal address counter increments one on each rising
edge of CLK regardless of Chip Enable and Lower Byte
or Upper Byte Selects.

/CNTRSTL /CNTRSTRr I  Counter Reset. Low active. Resets the internal address
counter to zero. This signal is independent of all other
control signals.

/CEqL, CE L /CEgr, CEr I Chip Enable. Low active for Chip Enable 0 and High
active for Chip Enable 1.

CLKL CLKRr I  [Clock input.

I/ OOL~I/ Ol7L 1/ OORNI/ Ol7R /O [Data bus.

/LBL /LBRr I  [Lower Byte Select. Low active. Enables the read and
write operations to the lower byte (I/0y-1/Og for 18 bit
devices, 1/0y-1/0 for 16 bit devices) while asserting this
signal Low. Not available for 8/9 bit devices.

/UBL /UBR I [Upper Byte Select. Low active. Enables the read and write
operations to the upper byte (I/0y-1/0O,7 for 18 bit devices,
[/Og-1/O15 for 16 bit devices) while asserting this signal
Low. Not available for 8/9 bit devices.

/OEL /OER I Output Enable. Low active. Asynchronous input signal.

R/Wp R/Wr I |Read/Write Enable. High active for read operations and
Low active for write operations.

PIPE/FTL PIPE/FTr I [Pipelined and Flow-Through Mode Select. High active for
Pipelined mode and Low active for Flow-Through mode.

NC - No connection

Digital Power

Ve DP | Digital power
GND DP | Digital ground

Note: For I/O type, I, O, and DP indicate input, output, and digital power respectively.

©2002-Copyright by AverLogic Technologies, Corp.
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For 18 or 16 bit devices, the truth table of read/write and enable control is as follows:

/CEQ| CE1 |CLK |R/W [/UB|/LB|/OE| Upper byte | Lower byte Note
X | X | X | X |X|X]|H]| HighZ High-Z |Outputs disabled
L |H| T | H|H|L|L]| High-Z |Dataoutput|Read Lower byte only
L |H| T | H|L|H|L |Dataoutput| High-Z |Read Upper byte only
L |H| T | H]|L]|L/| L |Dataoutput| Data output |Read both bytes
L | H|?T L |H|L | X | High-Z | Datainput |Write to Lower byte
L |H| T | L |L|H|X|Datainput| High-Z |Writeto Upper byte
L | H| T | L |L]|L/| X |Datainput| Datainput |Write to both bytes
X | X | 1T |X|H|H|X| HighZ High-Z |Both bytes disabled
H| X | T |X|X|X]|X]| HighZ High-Z |Chip disabled (Note 2)
X | L | ™| X |X|X|X| HighZ High-Z |Chip disabled (Note 2)

Note 1: H, L, X, and T denote Vi, Vi, Don’t Care and Rising-Edge Trigger, respectively.

Note 2: For Pipelined mode, chip is disabled on the following clock cycle if /CE changes state.

For 9 or 8 bit devices, the truth table of read/write and enable control is as follows:

/CEO|CE1 |CLK|R/W|/OE| Datal/O Note
X | X | X | X | H| High-Z |Outputs disabled
L | H| T | H | L |Dataoutput/Read operation
L | H| T | L | X |Datainput [Write operation
H | X | T | X | X| High-Z |Chipdisabled (Note 2)
X | L | T | X |X| High-Z |Chip disabled (Note 2)

Note 1: H, L, X, and T denote Vi, Vi, Don’t Care and Rising-Edge Trigger, respectively.

Note 2: For Pipelined mode, chip is disabled on the following clock cycle if /CE changes state.

The truth table of address counter control is as follows:

JCNTRST |/ADS|/CNTEN |CLK Ai‘rllirstss zrc‘fgrié’suss ggde;:sasl Data /O Note
x| x [ x [0 | o [
o] x [ A x [ e | o e
o I L A X Ap Apsy Qpe1 félsrl:s:r1ntemal address
R N R
H H H 2 X Ap Ap Qv ]C);li?llz;: internal address

Note 1: H, L, X, and T denote Vi, Vi, Don’t Care and Rising-Edge Trigger, respectively.
Note 2: Assuming /CE,, /UB, /LB, and /OE = Vy_ and assuming CE; and R/W = V.

©2002-Copyright by AverLogic Technologies, Corp.
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Note 3: Data I/O is configured in Flow-Through mode. For Pipelined mode, the data output will be
delayed by one cycle.

Note 4: Because the internal address counter will be larger than the maximum memory address, it
will not reset the internal address counter to 0 on the next clock cycle when the previous
internal address has encountered the maximum memory address. Therefore, the application
software should remember to load a new address into the internal address counter or to
invoke the /CNTRST signal to reset the internal address counter to 0 if the internal address
has encountered the maximum memory address.

8 Electrical Characteristics
8.1 Absolute Maximum Ratings

(Exceeding the rating can be harmful to product life. These are only user guidelines and are not
tested.)

Parameter 3.3V Rating Unit
Ve Supply Voltage -0.3~+38 v
Ve Input Pin Voltage -0.3 ~+(Vcct0.3) A%
Io Output Current -20 ~+20 mA
Tavs Ambient Op. Temperature 0~ +85 °C
Tye Storage Temperature -40 ~+125 °C
TvsoL Vapor Phase Soldering 220 °C

Temperature (15 Sec.)

8.2 Recommended Operating Conditions

3.3V Rating .
Parameter Unit
Min. Typical Max.
Ve Supply Voltage +3.0 +3.3 +3.6 A"
Vi High Level Input Voltage 0.7 Vce Ve A\
\ Low Level Input Voltage 0 0.3 Ve A\
Tavs Ambient Op. Temperature 0 +70 °C
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8.3 DC Characteristics

(Vee = 3.3V, GND=0V. T, = 0 to 70°C)

design only and are not production tested.

Note: Some parameters are guaranteed by

3.3V Rating .
Parameter Unit
Min. Typical Max.
Vi Hi-level Input Voltage 0.7 Ve - Vee A\
Vi Lo-level Input Voltage 0 0.3 Ve A%
Vou Hi-level Output Voltage (Ve = 24 - Vee Vv
Min., IOH =-4 mA)
VoL Lo-level Output Voltage (Ve = - - +0.4 A\
Min., Ioy =+4 mA)
CiN Input Capacitance at Vec=3.3V, 10 pF
T,=25°C and f=1MHz
Cour Output Capacitance at Vcc=3.3V, 10 pF
T,=25°C and f=1MHz
1, Input Leakage Current (Ve = +5 LA
36V, V]N =0V~ Vcc)
Lo Output Leakage Current (CE; = +5 pHA
Vi, Vour =0V~ Vcc)
Ioz 3-state Current (/OE = Vyy) TBD uA
Icc Operating Current (Ve = Max., TBD TBD mA
Iour = 0 mA, outputs disabled)
Isgi Standby Current (Both ports are TBD TBD mA
TTL level inputs )
Isp2 Standby Current (One port is TTL TBD TBD mA
level inputs )
Isgs Standby Current (Both ports are TBD TBD uA
CMOS level inputs )
Isp4 Standby Current (One port is TBD TBD mA
CMOS level inputs )

©2002-Copyright by AverLogic Technologies, Corp.
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8.4 AC Test Loads
8.4.1 Normal Load (Load 1)

3.3V

5909

1/Oqyr
435Q

I

8.4.2 3-State Load (Load 2)
3.3V

59002

[/Oqyr
435Q

[

8.5 AC Characteristics

30pF

S5pF

(Vee =3.3V, GND=0V, Tamp = 0 to 70°C) Note: Some parameters are guaranteed by design

only and are not production tested.

3.3V Rating
Parameter -100 -83 Unit
Min | Max | Min | Max
Address Control
tapprs | Setup time for Address 35 4 ns
tappru | Hold time for Address 0 0 ns
tINe Rising time for all control inputs 3 3 ns
tine Falling time for all control inputs 3 3 ns
taDSS Setup time for /ADS 35 4 ns
tapsg | Hold time for /ADS 0 0 ns
tcENS Setup time for /CNTEN 3.5 4.5 ns
tCENH Hold time for /CNTEN 0 0 ns
tecrsts | Setup time for /CNTRST 35 4 ns
tcestn | Hold time for /CNTRST 0 0 ns
©2002-Copyright by AverLogic Technologies, Corp. Preliminary Version 0.6 18
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3.3V Rating
Parameter -100 -83 Unit
Min | Max | Min | Max
I/0 Control
tINe Rising time for all control inputs 3 3 ns
tINF Falling time for all control inputs 3 3 ns
tcEs Setup time for Chip Enable 35 4 ns
tceH Hold time for Chip Enable 0 0 ns
trRws Setup time for R/'W 35 4 ns
tRwH Hold time for R/'W 0 0 ns
tas SZ:,?Eetsi)me for /UB and /LB (not for 8/9 bit 35 4 ns
o Holq time for /UB and /LB (not for 8/9 bit 0 0 ns
devices)
tDAIS Setup time for input data 3.5 4 ns
tDAIH Hold time for input data 0 0 ns
tor Output Enable to data valid 8 9 ns
toELz Output Enable to Low Z [1] 2 2 ns
topnz | Output Enable to High Z [1] 1 7 1 7 ns
tepFT Clock to data valid of Flow-Through 15 18 ns
teppipe | Clock to data valid of Pipelined 6.5 7.5 ns
tckiz Clock High to Low Z [1] 2 2 ns
tcknz | Clock High to High Z [1] 2 9 2 9 ns
tpaon | Data output hold time after Clock High 2 2 ns
tcewpp | Write port Clock High to Read data delay 28 30 ns
Clock

frr Frequency of Flow-Through 53 45 | MHz
trr Clock cycle time of Flow-Through 19 22 ns
Srr Duty Factor for Flow-Through (tpry * frr) 40 60 40 60 %
fripE Frequency of Pipelined 100 83 | MHz
tpipE Clock cycle time of Pipelined 10 12 ns
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3.3V Rating
Parameter -100 -83 Unit
Min | Max | Min | Max
OpPE Duty Factor for Pipelined (tpipen * fpipr) 40 60 40 60 %
t; Rising time for Clock 3 3 ns
tr Falling time for Clock 3 3 ns
tees Setup time for Clock to Clock 9 10 ns

Note 1: The above parameters that use 3-State load (load 2) under test conditions are
guaranteed by design only.
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9 Timing Diagrams

«— t, —> t, t, P
e
, (OO | AN AXXRRY | TR
- ety :tc;:m:
5,75 YRR TR0, KRN o
—» <—tm " ) > B
o R R X R
N g LT 4tm. Atlr
s YoOf e XOOCRCRH A XXRXRIB o XIXKXRX A XXX
DATA I/O kggg) Q, Q,
OF —————— —
Note 1: PIPE/FT and ADS=V,, CNTEN and CNTRST =V,

Note 2: UB and LB are only available for 16/18 bit devices.

Read Cycle for Flow-Through Mode

— t,

v <« »t‘e
CLK et Nt Vﬂf 4\7 4\_
PIPEH \
CE, OO0\ | OO0 A0 UROAX
‘tCES"tCEH d
t('I-.\ t(’}—.H
o0 R 0000 XG0 A
R/W < > >
/W tR\\'S tR\\I-l
Coovrs [€—P1€ Lo
Address A,
DATA 1/0 7
OE
Note 1: ADS=V, PIPE/FT , CNTEN and CNTRST =V,

Note 2: Q, would be disabled if UB and/or LB was High. UB and LB are only for 16/18 bit devices.

Read Cycle for Pipelined Mode

©2002-Copyright by AverLogic Technologies, Corp.
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R, 000 AT AT

{oors [« > -
Aadress, O v YOOOOOOC st JOOOOOK__ X000 XXO00NX
Couis «> L

DaTa-tn, KKK Vet XOQOKIK_ XXXXXXX XXX XKRKXR
CLK, ‘t_—7 4\7 m

>

=
=l
—
%ﬁk
“y
y
¥

+
Lewnp

RAW,

—N
\ 4
—A
A/

RWS RWH

Canors [ €€ Lo
tw‘_ F—
DATA-Out, M

Notel: If T > maximum specified, then data is not valid until T o+ ppp and ignores Ty pp.
Note2: OEg, CE,, UB, LB, PIPE/FT and ADS=V , OE,, CE,, CNTEN and CNTRST =V,

Left Port Write to Flow-Through Right Port Read

PIPE | —p ‘47
* ‘/ﬂL 4\7 4\—
«—t———> Lorer, 7/
CLK PIPEH \
P t(-h- tCEH

t,—\DDRS [€—> > t,—\DDRH
A

CDPIPE t”"“”

CDPIPE
DATAT/O,,, Q. —(X e

oz o
CEy N AR | QR0

Laoors [€—> Lo
CDPIPE toaw >
DATA /0, o O
Loer €

Note 1: UB, LB, OE and ADS=V,, CE ), CE ), R/W, PIPE/FT, CNTEN and CNTRST = Vi
Note 2: Each bank consists of one AverLogic dual port SRAM for this waveform. Address(A) = Address(B)

Bank Select Pipelined Read
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O\

¢ Lo b —}1“47
\ + »
CLK pRFT \ o 4\7 1
o, c
RV YA > 000~ 70N, | /KN
Coors (€ Ty

MM

tD.-\IS tD.—\III
<«

tC DPIPE

DATA
t(’])]’”’}‘. t('KH/.<_>‘ t('K]./.
DATA y; Q >
_________________ neaa <No-Operation»< Write < Read

Note 1: CE,, UB, LB and ADS=V,;, CE,, PIPE/FT , CNTEN and CNTRST = V
Note 2: Output state is determined by the previous cycle control signals.

Note 3: Data in memory at the selected address should be re-written to ensure data integrity during No Operation cycle.

Pipelined Read-to-Write-to-Read Mode (OE = V)
47 tP PE 4’
\ 4 »
CLK tPIpEH PN\ LPIPEL 4\_
N <_’hRWH
RV (%~ AR
t.—\DDRS 60 t.—\DDRH
Address A A, :><XXXXXX
DATA
tCDPIPE
t(’l)]’H’}—.
DATA 1 Q..
t()I<H/. Ll
o TR
4" tINl tIN
————————————————— Read »< Write < Read ——————
Note 1: CE,, UB, LB and ADS=V;, CE,, PIPE/FT , CNTEN and CNTRST = V ,
Note 2: Output state is determined by the previous cycle control signals.
Pipelined Read-to-Write-to-Read Mode (OE controlled)
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T\

Ot

t—
LerL

<t >
Lemn \

tADDRS 60 tr\DDRH
Address A, A,

t(‘m-‘]

Note 1: @0, UB, LB, PIPE/FT, and ADS=V
Note 2: Output state is determined by the previous cycle control signals.

CE,, CNTEN and CNTRST =V,

<€ A} 7
™ NCad

Note 3: Data in memory at the selected address should be re-written to ensure data integrity during No Operation cycle.

Flow-Through Read-to-Write-to-Read Mode (OE = V ;)

\ 4 »
CLK «t—> L 7
‘#tR\\H

R/W

tRu.\

tA])DRS 60 tAD])RH
Address A, A,

DATA
t('l)H'

DATA,: O

tD AOH

Note 1: CE,, UB, LB, PIPE/FT and ADS=V
Note 2: Output state is determined by the previous cycle control signals.

CE,, CNTEN and CNTRST = V,,

A
Iz

Flow-Through Read-to-Write-to-Read Mode (OE controlled)
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CLK

€ L —>

T\

t >
Lerper

g N

4 4
Lotpen

O\

O\

t.—\DDRS g t.—\DDRIl
Address A

t,\nw tmsﬂ
ADS

CNTEN

t('ENS

AR

t<—>tCE.\m

Read .
Tt 1 e Raad il _ Counter Read with
TCATCIIIAT « NCad wIitl COUIItCT

) Hold Counter
Address

Note 1: CE,, UB, LB and OE=V,,, CE,, PIPE/FT , R/W and CNTRST =V,
Pipelined Read with Internal Address Counter Enable

CLK

«— t, —>

T

\—t—P,
< t > Len
FTH \

O\

Looors (€
Address A

W L

tADSS
ADS

t.—\DSH

CNTEN

tL'I'VS

>
ADSS ||

DATA 1

t(‘m— T

0 Qe X0 Q0000 X
b Read .
External—>< Read-with-Counter ¢ Counter | Read with
Hold Counter
Address

Note 1: CE,, UB, LB, PIPE/FT and OE=V, CE,, R/W and CNTRST =V,
Flow-Through Read with Internal Address Counter Enable
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L > LR
\ 4+ »
CLK € tI-'lH ‘\ LHL "/ 4\7 1 1 4\_
tADDRS g tr\DDRH
t,\m% tADbH |
s 0 LAY A A A

Lo

Lo
CNTEN 00N W R, (R, AT
ddress ROOQOK A X < & XA X A

tD.—\IS

DATA
Write . )
Pt ol 3l k. S . _ Counter _ Write with
TATCIIIAT ) VYV IITC WIUTI COUIItTT )
Hold Counter
Address

Note 1: @0, UB, LB, and R/'W =V, OE, CE,,and CNTRST =V,
Note 2: Pipelined mode is the same as Flow-Through mode.

Pipelined/Flow-Through Write with Internal Address Counter Enable

N, 4\7 4\‘ 1
CLK < t PN\ CPIPEL t " 4\_

¢ tP[PE ) > gl tmms <> t.—\DDRH

w - OTTTY O,  R A

Lans
ADSS t.—\DSI—I 1 <>t
ADSS ADSH

Internal
Address

DATA

DATA o LXK QOO0 XRGX_2 XK.

_ Writewith | Write _ Read . Read _ Read Read
Counter Reset Address 0 Address 0 Address 1 Address n Address
Note 1: CE,, UB, LB and OE =V, CE, and PIPE/FT =V, n+l

Note 2: There exists no dead cycle during counter reset.
Counter Reset in Pipelined Mode
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10 Mechanical Drawing
128 PIN 14mm*20mm*1.4mm TQFP:
(D]
% CCTROL DIMENSICNS ARE IN MILLIMETERS.
T Aé\ MILLIMETER INCH
E ;l S¥YMBCL
”Ti @) Gl MIN. | NOM. | MAK. | MIN. | NOM.| MAX.
AR TESTAATTTTAT =N =T —Tiw [ — | — oo
— | [ A1 |oos .15 |0.002 0.006
g | ll Az 1.35 | 1.40 | 1.45 |0.053| 0.055|G.057
g D 22.00 BSC. 0.B66 BSC.
— ! Dy 20.00 BSC. 0787 BSC.
H@@ fg ffffffffffff .L———f—————f— =5 E 16.00 BSC. 0.630 8C.
— | Eq 14.00 BSC. 0.551 BSC.
— ]
— ! R2 |oce | — | 0.20 |0.003| — |0.008
g | Ry |oo8 | — | — QD03 — | —
= O | e o 3.5 T o 3.5 7T
- i M Z el o _ _ o _ _
LR 2y o B i e T R
4y mn el Ba [1717 128 1311 12 13
o e b 3§ add D& B EPE) e |oos | — |o20 |c.oos 0.008
’—V\ L 0.45 | 0.60 | ©.75 |0.018|0.024|0.030C
[ | L, 1.00 REF 0.039 REF
S UNEHAMRA A AARR AR A s 5 Jow ] — ] — [oome] —[—
9{7 [[-C—|SEATING PLANE 020 — | — [ooee] —|
commei | MILLIMETER INCH
MIN. | NOM. | MAX. |MIN. | NOM. | MAX.
b 0.17 | 0.20 | 0.27 | 0.007 | 0.008 | 0.011
e 0.50 BSC. 0.020 BSC.
D2 18.50 0.728
—H- E2 12.50 0.492
TOLERANCES OF FORM AND POSITION
aaa 0.20 0.008
bbb 0.20 0.008
ccc 0.08 0.003
ddd 0.08 0.003
NOTES:

1. Dimensions D1 and E1 do not include mold protrusion. Allowable protrusion is 0.25mm per
side. D1 and E1 are maximum plastic body size dimensions that include mold mismatch.

2. Dimension “b” does not include dambar protrusion. Allowable dambar protrusion shall not
cause the lead width to exceed the maximum “b” dimension by more than 0.08mm. Dambar
cannot be located on the lower radius or the foot. Minimum space between protrusion and an
adjacent lead is 0.07mm (for 0.4mm and 0.5mm pitch packages).
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100 PIN 14mm*14mm*1.4mm TQFP:
(D1
{D1} A
@ " ‘ﬂ COTROL DIMENSIONS ARE IN MILLIMETERS,
"'l| ’% B Al MILLIMETER INCH
i SYMBOL
H H H H H H H'H H H H H H H g E MIN. [ NOM. | M&X. | MIN.| NOM.[ MAX.
] — | ] =3 — A | — | — |16 —| —|coss
E ! E [1] E A1 | 005 | — | 015 |C.002| — |D.00B
[— ! — = A2 1.35 | 1.40 | 1.45 | C.053| 0.055| 0.057
E | ; E D 16.00 BSC. 0.630 BSC.
—A—] — | —) —E- — D 14.00 BSC 0.551 BSC
— 1 i . B .
H @@ *r% fffffffffff f ——————————— == E E 16.00 B5C. 0,630 85C.
— | — LT Eq 14.00 BSC. 0.551 BSC.
E i i T Rz |o0.08 | — | o020 [0.003| — [o.008
— | — E Ri |oo8 | — | — |ooo3| — | —
— ' — = & |o |s5| 7| |as| 7
s O ! — = g, | T — | — | — | —
frt ! — | Qe |11 | 12 13 | oz 13
| [UDTUOTRUOTTTTD | eeleolel ol LI AN
| __“ 4= [obb[H[+-8[D] e s |008|— |020|0004| — |0.008
; b [@]aed @[ A-BEIE) L |0.45 | 060|075 |0.018|0.024|0.030
,191 \l Ly 1.00 REF 0.038 REF
ot WA A A A A S Joeo] —[—fooos] —[—
T [T-C—]SEATING PLANE
R
oo MILLIMETER INCH
MIN. | NOM. | MAX. | MIN. |NOM. | MAX.
b 0.17 | 0.20 | 0.27 | 0.007 | 0.008 | 0.011
e 0.50 BSC. 0.020 BSC.
D2 12.00 0.472
E2 12.00 0.472
= TOLERANCES OF FORM AND POSITION
aaa 0.20 0.008
GAGE PLANE bbb 0.20 0.008
G.25mm
C 3 ccc 0.08 0.003
' ddd 0.08 0.003
NOTES:
1. Dimensions D1 and E1 do not include mold protrusion. Allowable protrusion is 0.25mm per
side. D1 and E1 are maximum plastic body size dimensions that include mold mismatch.
2. Dimension “b” does not include dambar protrusion. Allowable dambar protrusion shall not

cause the lead width to exceed the maximum “b” dimension by more than 0.08mm. Dambar
cannot be located on the lower radius or the foot. Minimum space between protrusion and an
adjacent lead is 0.07mm (for 0.4mm and 0.5mm pitch packages).
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CONTACT INFORMATION

Averlogic Technologies Corp.
4F, No. 514, Sec. 2, Cheng Kung Rd., Nei-Hu Dist., Taipei, Taiwan
Tel: +886 2-27915050
Fax: +886 2-27912132
E-mail: sales@averlogic.com.tw
URL: http://www.averlogic.com.tw

Averlogic Technologies, Inc.
90 Great Oaks Blvd. #204, San Jose, CA 95119,U.S.A.
Tel: 1 408 361-0400
Fax: 1 408 361-0404
E-mail: sales@averlogic.com
URL: http://www.averlogic.com
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