PRELIMINARY

CYM8301V33

Features

« High density 12- Mb SRAM Module

High Speed CMOS SRAMs

Access Times of 10 ns

Single 3.3V Power supply

Low active power(1620W at 10 ns)

TTL compatible inputs and outputs

Available in standard 119 ball BGA

Interface to Motorola DSP and Analog Devices

Functional Description

The CYM8301 is a 3.3V high performance 12 Megabit static
RAM organized as a 512K words by 24 bits. This module is
constructed from three 512K x8 SRAM dies mounted on a
multi layer laminate substrate combined to form a 24 bit
SRAM. CYMB8301 is an ideal single chip solution for the Mo-
torola’s DSP5630X or a two chip solution to Analog Devices
ADSP2106XL.

Each data byte is separately controlled by the individual chip
selects(CEo/,CE1/CE2/). CEO/ controls I/Oo-7. CE1/ controls
I/0s-15. CE2/ controls 1/0O16-23.

512K x 24 Static RAM Module

Writing the data bytes into the SRAM is accomplished when
the chip select controlling that byte is LOW and write enable
(WE) input is LOW. Data on the respective input/output pins
(I/O) is then written into the memory location specified on the
address pins (Ao through A18). Asserting all the chip selects
LOW and write enable LOW will write _the entire da-
ta(l/0o0-1/023) into the SRAM. Output enable (OE) is not looked
into while in a WRITE mode.

Data bytes can also be individually read from the device.
Reading a byte is accomplished when the chip select control-
ling that byte is LOW and write enable (WE) HIGH while ouput
enable (OE) remains LOW. Under these conditions, the con-
tents of the memory location specified on the address pins will
appear on the specified data input/output pins (I/0). Asserting
all the chip selects LOW and write enable HIGH with output
enable LOW will read the entire data (I/0Oo0-1/023) from the
SRAM.

The data input/output (1/00-1/023) pins stay at high-imped-
ance state when all the chip selects are HIGH or when the
output enable (OE) is HIGH when in a READ mode. For further
details, refer to the truth table in this datasheet.

Functional Block Diagram
A[180] . 1/00-7
CEO/ ceo/ 007
WE/
— OE/
A[18:0 .
[18:0] A[18:0] 1/08-15 1/00-23
CE1l/ CE1/ 1/O8-15 8 24,
WE/ WE/
OE/ OE/
Al18:0] , V01623
CE2/ cey V01623
WE/
— OE/
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= CYPRESS PRELIMINARY CYM8301V33
Selection Guide
CYM8301-10 CYM8301-12 CYM8301-15
Maximum Access Time (ns) 10 12 15
Maximum Operating Current (mA) 450 420 420
Maximum Standby Current (mA) 90 90 20
Shaded areas contain advance information.
Pin Configurations
119 BGA
Top View
1 2 3 4 5 6 7
A NC A A A A A NC
B NC A A CEO A A NC
C /012 NC CE1 NC CE2 NC 1/00
D 1/013 Vbb Vss Vss Vss Vbb 1/01
E /014 Vss Vbb Vss Vob Vss /02
F 1/015 Vbb Vss Vss Vss Vbb 1/03
G /016 Vss Vbb Vss Vbb Vss 1/04
H 11017 Vob Vss Vss Vss Vob /05
J NC Vss Vbp Vss Vbb Vss NC
K 1/018 Vbb Vss Vss Vss Vbb 1/06
L /019 Vss Vbb Vss Vob Vss 1107
M 11020 Vbb Vss Vss Vss Vbb /08
N 1/021 Vss Vbb Vss Vbb Vss 1/09
P 11022 Vob Vss Vss Vss Vob /010
R /023 A NC NC NC A /011
T NC A A WE A A NC
U NC A A OE A A NC
Current into Outputs (LOW) ....cccoovviiiieniiiiicce e 20 mA

Maximum Ratings

(Above which the useful life may be impaired. For user guide-
lines, not tested.)
Storage Temperature ........ccccccceeeeeeeneeennnnn. —65°C to +150°C

Ambient Temperature with
Power Applied.......cooiiiiiiieee -55°C to +125°C

Supply Voltage on V¢ to Relative GNDIY ... 0.5V to 4.6V

DC Voltage Applied to Outputs
in High Z State M ..........coocoovoeveeee —0.5V to V¢ + 0.5V

DC Input Voltage M ..o, —0.5V to V¢ + 0.5V

Notes:
1.V (min.)=-2.0V for pulse durations of less than 20 ns.
2. Tpisthe “Instant On” case temperature.

Document #: 38-05092 Rev. **

Static Discharge Voltage
(per MIL-STD-883, Method 3015)

Latch-Up CUIrent..........ooooiiiieiiiiee e >200 mA
Operating Range
Ambient
Range Temperaturel?l Vee
Commercial 0°C to +70°C 3.3V £5%
Industrial —40°C to +85°C 3.3V 5%
Shaded areas contain advance information.
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Electrical Characteristics Over the Operating Range

CYM8301-10 CYM8301-12/15
Parameter Description Test Conditions®! Min. Max. Min. | Max. | Unit
VoH Output HIGH Voltage Vee = Min,, 24 2.4 \Y
lOH =—-4.0 mA
VoL Output LOW Voltage Vee = Min, 0.4 0.4 \Y
loL = 8.0 mA
ViH Input HIGH Voltage 2.2 Vee 2.2 Vee \%
+0.3 +0.3
VL Input LOW Voltagel!! -0.5 0.8 -0.5 0.8 v
lix Input Load Current GND <V, < Ve -10 +10 -10 +10 HA
loz Output Leakage GND < V< Vce, -10 +10 -10 +10 HA
Current Output Disabled
lcc V¢ Operating Ve = Max., 450 420 mA
Supply Current lout = 0 MA,
f= fMAX = l/tRC
Isg1 Automatic CE Max. Ve, CE > Vg 150 150 mA
Power-Down Current ViN 2 Vg or
—TTL InputS V|N < V”_, f= fMAX
ISBZ Automatic CE mx. Vcc, 90 90 mA
Power-Down Current CE >V -0.3Y,
—CMOS Inputs V|N > VCC —-0.3v,
or V|N <0.3Y, f=0
Capacitancel
Parameter Description Test Conditions Max. Unit
Cn Input Capacitance Tp=25°C,f=1MHz, 8 pF
Cout Output Capacitance Ve =3.3V 8 pF
AC Test Loads and Waveforms
R1317Q ALL INPUT PULSES
ouTPUT 3.3V 3.0V
90%
R =500 OUTPUT 2 10%
GND
> pFI 351Q
Vi = 1.5V INCLUDING —= — =3ns
JIG AND
(@) SCOPE (b) 1024V33-3

1024V33-4

Notes:

3. CE is a combination of CE1, CE2 and CE3
4. Tested initially and after any design or process changes that may affect these parameters.
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Switching Characteristics Pl Over the Operating Range
CYM8301-10 CYM8301-12 CYM8301-15

Parameter Description!3] Min. Max. Min. Max. Min. Max. | Unit
READ CYCLE

tre Read Cycle Time 10 12 15 ns
tan Address to Data Valid 10 12 15 ns
tonA Data Hold from Address Change 3 3 3 ns
tace CE active to Data Valid 10 12 15 ns
tboE OE LOW to Data Valid 6 7.2 8.5 ns
tz0E OE LOW to Low Z 0 0 0 ns
thzoE OE HIGH to High z[6 7] 5 6 7 ns
tizce CE active to Low Zl’] 3 3 3 ns
thzce CE inactive to High z[6 7] 5 6 7 ns
toy CE active to Power-Up 0 0 0 ns
trp CE inactive to Power-Down 10 12 15 ns
WRITE CYCLEE: 9

twe Write Cycle Time 10 12 15 ns
tsce CE active to Write End 9 9 ns
taw Address Set-Up to Write End 9 10 ns
tha Address Hold from Write End 0 ns
tsa Address Set-Up to Write Start 0 ns
towe WE Pulse Width 8 10 1 ns
tsp Data Set-Up to Write End 6 ns
tHp Data Hold from Write End 0 ns
tL7WE WE HIGH to Low zI"] 3 ns
tizwe WE LOW to High z[6 7] 5 6 7 ns
Notes:

5. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of
the specified g /loy.

© oNo
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thzoe: thzce: and tyzywe are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured +500 mV from steady-state voltage.
At any given temperature and voltage condition, tyzcg is less than t 7o, thzog is less than ty zog, and tyze is less than t e for any given device.

The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. CE and WE must be LOW to initiate a write, and the transition of
any of these signals can terminate the write. The input data set-up and hold timing should be referenced to the leading edge of the signal that terminates the write.
The minimum write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of tyze and tgp.
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Switching Waveforms

Read Cycle No. 1[10- 1]

ADDRESS X
tAA :I
[ tOHA —_—
DATA OUT PREVIOUS DATA VALID ><><>< DATA VALID

Read Cycle No. 2 (OE Controlled)® 1112l

ADDRESS>< %
TN

8301V33

< trc /
N 7
tacE
oE | N
N ; thzoe — >
DOE [ tHZCE —>
— t z0p —>] HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >

j&«———— t{ 7cE ————

re—— tpp —>
Vec ~— tpy \] lcc
SUPPLY 50% 50% X
CURRENT Isg

8301V33

Write Cycle No. 1 (CE Controlled) 13, 14]

< tWC
ADDRESS X X
\: tsce /
CE N V4
- tsa >
tsce >
- taw - tHa —»t
<« tpwe >
WE N Yz

DATA 1/O DATA VALID /|
8301V33

Notes: o
10. Device is continuously selected. OE, CE=V,,.
11. WE s HIGH for read cycle.

12. Address valid prior to or coincident W|th CE transition LOW.
13. Data I/O is high impedance if OE = V.

14. IfCE goes HIGH simultaneously with WE going HIGH, the output remains in a high-impedance state.
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Switching Waveforms (continued)

Write Cycle No. 2 (WE Controlled, OE HIGH During Write)13 141

B twe
ADDRESS X X
< tsce
CE \é\ /
taw tHa
[ tsgp —> tpwe
WE
RO A
oF 4
tsp thp
DATA 1/0 >< NOTE 15>< ><>< < DATA VALID
= thzoE
8301Vv33
Write Cycle No. 3 (WE Controlled, OE LOW)[3: 14]
- tWC
ADDRESS x ><
tsce
CE \é\ /
- taw tHa —
<— tsa —'I tpwe
WE 5‘ 4
WE \é 7
tsp tHD
DATA 1/0 >< NOTE 15><><><>< >< DATA VALID >
thzwe <— tzwe

Note:

8301V33

15. During this period the I/Os are in the output state and input signals should not be applied.
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Truth Table
CE1l CE2 CE3 WE OE 1/0g—1/Oy3 Mode
H H H X X High Z DESELECT/POWER DOWN
L L L H L Data Out (I/0O 0 - 23) Read
L L L H H I/0 High Z Power Down
L H H H L Data Out (1/0 0-7) Read
I/0Os8-23 in High Z
H L H H L Data Out (I/O 8- 15) Read
I/O 0-7in High Z
I/O 16- 23 in High Z
H H L H L Data Out (1/O 16-23) Read
I/0 0-15 in High Z
L L L L X Data In (1/O 0 -23) Write
L H H L X Data In (1/O 0-7) Write
H L H L X Data In (I/O 8 - 15) Write
H H L L X Data In (I/O 16-23) Write
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
10 CYM8301Vv33 - 10 BGC BG119 |119-Ball BGA Commercial
12 CYM8301Vv33 - 12 BGC BG119 119-Ball BGA Commercial
15 CYM8301Vv33 - 15 BGC BG119 |119-Ball BGA Commercial
15 CYM8301V33 - 15 BGI BG119 |119-Ball BGA Industrial
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Package Diagram

119-Ball BGA (14 x 22 x 2.4 mm) BG119

DIMENSION IN MILLIMETERS (INCHES)

#0.10(0.004) (9)|C
$0.30(0.011) B)[c[A@) B O]

20.75£0.15(119X)
(#0.03£0.006)

$1.00(3X) REF.
f 7654321

PIN #1 CORNER
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u L 00008 U
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