MWHITE ELECTRONIC DESIGNS

WED2ZL64512S

512K x 64 Synchronous Pipeline NBL SRAM

FEATURES

W Fast clock speed: 166, 150, 133, and 100MHz

W Fast access times: 3.5ns, 3.8ns, 4.2ns, and 5.0ns

B Fast OF access times: 3.5ns, 3.8ns, 4.2ns, and 5.0ns

B Seperate +2.5V + 5% power supplys for core I/O (Vop
+ VopQ)

® Double Word Write Control

m Clock-controlled and registered addresses, data 1/Os
and control signals

W Packaging:
* 119-bump BGA packase

B | ow capacitive bus loading

DESCRIPTION

The WEDC SyncBurst - SRAM family employs high-speed, low-
power CMOS designs that are fabricated using an advanced
CMOS process. WEDC's 32Mb Sync SRAM integrate two 512K
x 32 SRAMs into a single BGA package to provide 512K x 64
configuration. All synchronous inputs pass through registers
controlled by a positive-edge-triggered single-clock input
(CLK). The NBL or No Bus Latency Memory utilizes all the band-
width in any combination of operating cycles. Address, data
inputs, and all control signals except output enable are syn-
chronized to input clock. Output Enable controls the out-
puts at any given time and to Asynchronous Input. Write cycles
are internally self-timed and initiated by the rising edge of the
clock input. This feature eliminates complex off-chip write
pulse generation and provides increased timing flexibility for
incoming signals.

NOTE: NBL = No Bus Latency is equivalent to the industry ZBT™ devices.

FIG. 1 PIN CONFIGURATION
(TOP VIEW)
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FUNCTION DESCRIPTION

The WED2ZL64519S is an NBL SSRAM designed to sustain
100% bus bandwidth by eliminating turnaround cycle when
there is transition from Read to Write, or vice versa. All inputs
(with the exception of OE) are synchronized to rising clock
edges.

Output Enable (OE) can be used to disable the output at
any given time. Read operation is initiated when at the rising
edge of the clock, the address presented to the address
inputs are latched in the address register, CKE is driven low,
the write enable input signals WE are driven high. The internal
array is read between the first rising edge and the second

TRUTH TABLES

WED2ZL64512S

rising edge of the clock and the data is latched in the output
register. At the second clock edge the data is driven out of
the SRAM. During read operation OE must be driven low for
the device to drive out the requested data.

Write operation occurs when WE is driven low at the rising
edge of the clock. The pipe-lined NBL SSRAM uses a late-
late write cycle to utilize 100% of the bandwidth. At the
first rising edge of the clock, WE and address are regis-
tered, and the data associated with that address is required
two cycle later.

SYNCHRONOUS TRUTH TABLE

CEx ‘WE OE CLK Address Accessed Operation
H X X N N/A Deselect
L H L N Current Address Read Cycle
L H H N N/A NOP/Dummy Read
X X H N N/A Dummy Read
L L X N Current Address Write Cycle
L L X ™ N/A NOP/\Write Abort

1. X means “Don’t Care.”
2. The rising edge of clock is symbolized by ( )

NOTES:

3. A continue deselect cycle can only be entered if a deselect cycle is executed first.

4. WRITE = Lmeans Write operation in WRITE TRUTH TABLE.
WRITE = H.means Read operation in WRITE TRUTH TABLE.
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ABSOLUTE MAXIMUM RATINGS*

WED2ZL64512S

VouraGE ON VDD SuppLy RELATIVE TO Vss -0.3V 10 +3.6V
VIN (DQX) -0.3V 10 +3.6V
VIN (INpUTS) -0.3V 10 +3.6V
STORAGE TEMPERATURE (BGA) -55°C 10 +125°C
SHort Circur Output CURRENT 1700mA

*Stress 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 greater than those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating condtions for extended
periods may affect reliability.

EtecTricat CHARACTERISTICS (0°C = Ta =< 70°C)
DESCRIPTION SymBOL CONDITIONS MiN Max UNiTs Nortes
INeuT HigH (Loaic 1) Voltace ViH 1.7 Voo +0.3 \ 1
InpuT Low (Loaic 0) Vottace Vi -0.3 0.7 \% 1
INPUT LEAKAGE CURRENT Iu OV - VN - Voo -5 5 UA
QOutput LEAKAGE CURRENT Ito QOurput(s) Disasten, OV - VIN - Vb -5 5 HA
Qurput HigH Vouace VOH loH = -1.0mA 2.0 - \% 1
Qurput Low VouraGe VoL lo = 1.0mA - 0.4 \% 1
SuppLy VOUTAGE Vop 2.375 2.695 \% 1
NOTES: 1. All voltages referenced to Viss (GND)
DC CHARACTERISTICS
166 | 150 | 133 | 100
DESCRIPTION SymaoL | CONDITIONS Tw | MHz | MHz | MHz | MHz | UNits | NoTes
PowER SuppLy Iop Device SeLecTep; AL INpuTs < ViL or = VIH; Cycie 650 | 600 | 560 | 500 mA 1,2
CURRENT: - OPERATING Tive = Tcye MIN; Vob = MAX; Ourput OpeN
POWER SuppLy IsB2 Device DeselecTeD; Vob = MAX; ALL INpuTs < Vss + 0.2 30 60 60 60 60 mA 2
CURRENT:  STANDBY R VoD - 0.2; ALl INpuTs STATIC; CLK FREQUENCY = O
CLock RUNNING IsB4 Device DestLecTED; VoD = MAX; ALL INpUTS 140 | 120 | 100 | 80 mA %
STANDBY CURRENT < Vss + 0.2 or Vop - 0.2; Cycte Time = Teve MIN

NOTES: 1. Iop Is specified with no output current and increases with faster cycle times. Ipp increases with faster cycle times and greater output loading.
2. Typical values are measured at 2.5V, 25°C, and 10ns cycle time.
BGA CAPACITANCE
DESCRIPTION SymBoL CONDITIONS Ty Max UNITS Notes
ConTroL INPUT CAPACITANCE CL TA = 25°C; f = TMHz 5 7 oF 1
InpuT/Qurput CAPACITANCE (DQ) Co TA = 25°C; f = TMHz 6 8 oF 1
ADDRESS CAPACITANCE Ca TA = 25°C; f = TMHz 5 7 pF 1
CLock CAPACITANCE Cek TA = 25°C; f = TMHz 3 5 oF 1
NOTES: 1. This parameter is sampled.
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AC CHARACTERISTICS

SYMBOL 166MHz 150MHz 133MHz 100MHz
PARAMETER MN Max MN Max MIN Max MN Max UNITs
CLock TiME toye 6.0 6.7 7.5 10.0 ns
Crock Access TIME tco - 3.5 - 3.8 - 4.9 - 5.0 ns
Output ENABLE TO DATA VALD toE -- 3.5 -- 3.8 - 4.9 - 5.0 ns
Crock HigH 10 Output Low-Z tize 1.5 - 1.5 - 1.5 - 1.5 - ns
Qurtput Hotp rrRom Crock HigH toH 1.5 -- 1.5 -- 1.5 -- 1.5 -- ns
Output ENABLE LOw TO ouTPUT Low-Z tLzoe 0.0 - 0.0 - 0.0 -- 0.0 -- ns
Qurput EnaBLE HicH TO Output HiGH-Z tHZOE -- 3.0 -- 3.0 - 3.5 - 3.5 ns
Crock HicH 1o Outeut HicH-Z tHze -- 3.0 -- 3.0 - 3.5 - 3.5 ns
CLock HigH Putse WipTH tcH 2.9 - 2.5 - 3.0 - 3.0 - ns
Crock Low Putse WiptH ta 2.9 -- 2.5 - 3.0 - 3.0 - ns
ADDRESS SETUP TO CLock HigH tas 1.5 - 1.5 - 1.5 - 1.5 - ns
CKE Setup 10 Clock HigH tces 1.5 -- 1.5 -- 1.5 -- 1.5 -- ns
DATA SeTup TO Clock HigH tos 1.5 - 1.5 - 1.5 - 1.5 - ns
WriTe SeTup 7O CLock HiGH tws 1.5 -- 1.5 -- 1.5 -- 1.5 -- ns
CHip SeLecT Setup 1O Clock HicH tess 1.5 1.5 1.5 1.5 ns
ADDRESS HoLD TO CLOCK HIGH tAH 0.5 - 0.5 - 0.5 -- 0.5 -- ns
CKE Hotp 1o Clock HigH tCeH 0.5 - 0.5 - 0.5 -- 0.5 -- ns
DATA Howo 10 Clock HigH toH 0.5 -- 0.5 - 0.5 -- 0.5 -- ns
Write Hotp 10 Clock HigH twH 0.5 -- 0.5 - 0.5 - 0.5 - ns
CHip SetecT Holp 1o Clock HigH tcsH 0.5 - 0.5 - 0.5 -- 0.5 -- ns

NOTES:

1. All Addrress inputs must meet the specified setup and hold times for all rising clock (CLK) edges when ADV is sampled low and CEx is sampled valid.
All other synchronous inputs must meet the specified setup and hold times whenever this device is chip selected.

2. Chip enable must be valid at each rising edge of CLK (when ADV is Low) to remain enabled.

3. A write cycle is defined by WE low having been registered into the device. A Read cycle is defined by WE High.
Both cases must meet setup and hold times.

AC TEST CONDITIONS
(TA = 0 10 70°C, Vop = 2.5V + 5%, UNLEss OTHERWISE SPECIFIED)

Parameter Value

Input Pulse Level 0to 2.5V

Input Rise and Fall Time (Measured at 20% to 80%) 1.0Vins

Input and Output Timing Reference Levels 1.25V
Output Load See Output Load (A)

OuTtput Loab (B)

Ourput Loap (A) (ror tLzc, tLzog, tHZOE, AND tHZC)

= +2.5V

Dout RL=50
o VL=1.25V - 1667
1 20=50 1™ ou [
- 1538 % L 5pEr

*Including Scope and Jig Capacitance

White Electronic Designs Corporation * (508) 366-5151 ¢ www.whiteedc.com 4 October 2001 Rev. 0
ECO #14597
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FIG. 3 TIMING WAVEFORM OF READ CYCLE
| | i | i i
| | | | | |
i i i i toH oL,

ocl
| | | | | |
tas H taH | | | | |
Il Il Il Il
[ [ [ [ [ [
| | | | | |
| | | | | |
WS memtve - | | | |
T T
WEos ﬂ / | \
WE1s ! T ! T
| | | | | |
| | | | | |
tcss ¢re>tcsH | | | | |
_ —\ ! | .
| | |
CEx I | I /
| | | | | |
| | | | | |
| | | | | |
| | |
O ‘ ‘ ‘
! ! !
| | |
| |
| |
| |
Data Out Qi { a1 1
| | M_A | \\ |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
NOTES: WRITE = L means WE = L, and BWx = L o
CEx refers to the combination of CE1, CE2 and CEz.
] Don't Care
[ Undefined
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FIG. 4 TIMING WAVEFORM OF WRITE CYCLE
tcH teL
| | i i |
Clock
f | | ( |
| | | |
} I I I I
| I I I I
| | | |
: | | | |
| | | | |
e\ WANVANY
WE1s | T T T T
| | | | |
| | | |
. ! ‘ | ‘ ‘
CEx | / ; \ ;
: | | | |
! | | | |
: | | | |
- | T
OEs } | |
|
| | | |
: | | | |
| | ! !
Data In : } D1-1 D2-1
| | T
| | L?EOE | | |
| | | | |
L I I I
\XX/ | | |
Data Out < Q0-3 IR a0 ‘ ‘ ‘
NOTES: WRITE =L means WE = L, and BWx = L _
CEx refers to the combination of CE1, CE2 and CEa2.
[ Don't Care
K Undefined
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FIG. 5 TIMING WAVEFORM OF SINGLE READ/WRITE

|
Clock
|

|
| | |
paaress  Nm X X XX X X XK XK XK X X XK
| |
| |
|

e /7T (R AV W A
= AT LA AT AN

C = W—

Data Out : T
| |
| | | | |
| | | tps toH | |
| | | —— I I
Data In ; ‘ ; D2 D5 ‘ |
. . [ Don't Care
NOTES: WRITE =L means WE =L, and BWx = L _ X Undefined
CEx refers to the combination of CE1, CE2 and CE2.
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FIG. 7 TIMING WAVEFORM OF CE OPERATION
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| 1 toE | | | teoe—— | | | |
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Data Out } } ar YX( ‘ } } } Q4 } } }
| | T | | | | | |
| | | | | tos ‘QDH | | | | |
| | | | | 0 | | | | |
| | | | | | | | —l |

Data In - - - - - D3 - - - D5 -
| | | | | | | | |

NOTES: WRITE = L means WE = L, and BWx = L o O Don't Care
CEx refers to the combination of CE1, CE2 and CEz. K Undefined
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WED2ZL64512S

PACKAGE DIMENSION: 119 BUMP PBGA
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ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTE: Ball attach pad for above BGA package is 620 microns in diameter. Pad is solder mask defined.

ORDERING INFORMATION

CoMMERCIAL TEmp RaNGeE (0°C 10 70°C)

Part  Number Configuration tco Clock

(ns) (MHz)
WEDQ2ZL64512S35BC5192K x 64 3.5 166
WEDQ2ZL64512S38BC5192K x 64 3.8 150
WEDQZL64512S49BC5192K x 64 4.2 133
WEDQ2ZL64512S50BC5192K x 64 5.0 100
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