CYPRESS

Features

High-density 4-megabit SRAM module
High-speed CMOS SRAMs
— Access time of 70 ns
Low active power

— 825 mW (max.)
Double-sided SMD technol

¢ TTL-compatible inputs and outputs

¢ Low profile version (PF)

— Max. height of .315 in.

Small footprint SIP version (PS)
— PCB layout area of 1.5 sq. in.
2V data retention (L version)

CYM1461

SEMICONDUCTOR

Functional Description

The CYM1461isahigh-performance
4-megabitstaticRAMmoduleorganizedas
512K wordsby8bits. This module is con-
structed from sixteen 32Kx8 SRAMsin
plasticsurface mountpackagesonan epoxy
laminate board with pins. Twochoicesof
pinsare available forvertical (PS)or hori-
zontal (PF) through-holemounting.On-
boarddecodingselects

oneof the sixteen SRAMsfrom the high-
orderaddresslineskeepingtheremaining
fifteen devicesin standby mode for mini-
mumpowerconsumption.

Anactive LOWwrite enable signal (WE)
controlsthewriting/readingoperationof

512K x 8 Static RAM

Module

the memory. WhenMS and WE inputsare
both LOW, dataon theeight data
input/outputpinsiswrittenintothe
memorylocationspecifiedontheaddress
pins. Readingthe deviceisaccomplished by
selecting the deviceand enabling theout-
puts, MS and OE active LOW, while WE
remainsinactiveor HIGH. Underthese
conditions, the content of the location ad-
dressedbytheinformationonthe address
pinsispresentontheeightdatainput/out-
putpins.

Theinput/output pinsremainina high-im-
pedancestateunlessthemoduleis
selected, outputsareenabled,andwriteen-
able (WE)isHIGH.
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Selection Guide

1461-70

1461-85 1461-100

Maximum Access Time (ns)

70

Maximum Operating Current (mA)

150

150 150

Maximum Standby Current (mA)

50

50 50
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Maximum Ratings Operating Range
(Above which the useful life may be impaired) Ambient
Range To o Vee
Storage Temperature .................... —65°Cto +150°C mperature
Ambient Temperature with Commercial 0°Cto +70°C 5V + 10%
Power Applied ...................ooioll 0°Cto +70°C
Supply Voltage to Ground Potential ......... —-03Vto +7.0V
DC Voltage Applied to Outputs
inHighZState ......................... -0.3V to +7.0V
DClInput Voltage ....................... -03Vto +7.0V
Output Current into Outputs (Low) ................. 20 mA
Electrical Characteristics Over the Operating Range
CYM1461
Parameters Description Test Conditions Units
Min. Max.
VOoH Output HIGH Voltage Vece= Min, I g —1.0mA 24 \
VoL Output LOW Voltage Vo= Min, I g1= 20mA 0.4 \4
MH Input HIGH Voltage 22 Mec +0.3 \4
ML Input LOW Voltage -03 0.8 \%
Irx Input Load Current GND<Vi<V cC -20 +20 nA
GND<Vi<V cc -
Ioz QOutput Leakage Current Output Disabled 20 +20 nA
Ve Operating Vce=Max, MS<V I
Iec Supply Current IouT=0mA 150 mA
Automatic MS Max. Ve, MS>V IH
IsB1 Power-Down Current Min. Duty Cycle = 100% 30 mA
Jp— Max. Vcg MS > V ce- 0.2V,
Automatic MS ’
Isp2 ) MIN > Vcc— 0.2Vor 32 mA
Power-Down Current VN < 02V
Capacitance!!
Parameters Description Test Conditions Max. Units
CIN Input Capacitance Ta=25°C,f=1MHz 100 pF
Cout Output Capacitance Vee=35.0v 100 pF
Notes:
1. Tested on a sample basis.
AC Test Loads and Waveforms
A1 19230 R1 1923Q
sv 5v aov ALL INPUT PULSES
OUTPUT 4 OUTPUT b 90% 90%
< R2 < R2 10% 10%
ISD pF j» 1020Q ISPF j» 1020Q GND
INCLUDING = = INCLUDING == -_-L < 5ns <5ns
JIG AND JIG AND
SCOPE SCOPE
(ﬂ) (b) 1461-5 1461-6
Equivalent to: THEIVENIN EQUIVALENT
6672
OUTPUT O——wWA——Q 1.73V
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Switching Characteristics Over the Operating Range ™
1461-70 1461-85 1461-100
Parameters Description Units
Min. Max. Min. Max. Min. Max.
READ CYCLE
trC Read Cycle Time 70 85 100 ns
tAA Address to Data Valid 70 85 100 ns
tOHA Data Hold from Address Change 20 20 20 ns
tams 'MS LOW to Data Valid 70 85 100 ns
IDOE OE LOW to Data Valid 40 50 55 ns
ti7zoE | OELOWtoLowZ 5 5 5 ns
tHZOE | OE HIGH to High Z 35 35 40 ns
trzms | MSLOWtoLowZ ™ 5 5 5 ns
tHZMS | MS HIGH to High Z ™% 35 35 40 ns
WRITE CYCLE ?
twC Wirite Cycle Time 70 85 100 ns
tsMs | MS LOW to Write End 70 80 85 ns
tAaw Address Set-Up to Write End 70 80 85 ns
tHA Address Hold from Write End 5 5 ns
tsA Address Set-Up to Write Start 5 ns
tpwWE | WE Pulse Width 60 65 65 ns
'sD Data Set-Up to Write End 35 40 45 ns
tHD Data Hold from Write End 5 5 5 ns
HZWE | WE LOW to High Z ") 30 35 40 ns
ILZWE | WE HIGH to Low Z 5 5 s ns
Notes:

2. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input levels of 0 to 3.0V and output loading
of the specified Iorlox and 30-pF load capacitance.

3. tHzOE.HzMs, and tgzwE are specified with Cp = 5 pF as in part (b)
of AC Test Loads. Transition is measured +500 mV from steady state
voltage.

4. At any given temperature and voltage condition, tyzms is less than
trzms for any given device. These parameters are guaranteed and not
100% tested.

the signal that terminates the write.

6. WE is HIGH for read cycle.

7. Device is continuously selected. OE, MS = V.

. The internal write time of the memory is defined by the overlap of MS
LOW and WE LOW. Both signals must be LOW to initiate a write
and either signal can terminate a write by going HIGH. The data in-
put set-up and hold timing should be referenced to the rising edge of

8. Address valid prior to or coincident with MS transition LOW.

9. Data I/O is HIGH impedance if OE = V.
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CYM1461
Data Retention Characteristics (L Version Only)
CYM1461
Parameter Description Test Conditions - Units
Min. Max.
VbR Ve for Retention Data 20 \'
e Vee = 2.0V,
IcCDR | Data Retention Current CS>Vee02v 300 pA
tcpr 12 | Chip Deselect to Data Retention Time VH'{/IZ vgg; 0.2v 0 ns
oriN< 0.
tREZ Operation Recovery Time tre ns
Notes:
10. trc= Read Cycle Time. o 12. Guaranteed, not tested.
11. If MS goes HIGH simultaneously with WE HIGH, the output re-
mains in a high-impedance state.
Data Retention Waveform
DATA RETENTION MODE
Ve 4.5v—‘( Vo = 2V 45V
tcon — 1 ——1
Vor
/ — \ /
TS Vi Vin
1461-7
Switching Waveforms
Read Cycle No. 1 ¥
tre |
ADDRESS y
taa |
tona
DATA OUT PREVIOUS DATA VALID y DATA VALID
14618
Read Cycle No. 2 [8.9.10]
tre
s ﬂt -)L
tams
OE — T
N
tooe thzog —
tizoe thzms
HIGH IMPEDANCE mp—r—— HIGH IMPEDANCE
DATA OUT <€ DATA VALID
tizms
14619
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CYM1461
Switching Waveforms (continued)
Write Cycle No. 2 &9)
= twe -
ADDRESS 4*
In tsms
Ms NN\ /YL
taw 7 tha —
tga > tpwe ——™
WE %r\\JF A
tsp — ™ tho
DATA IN DATA-IN VALID
¢ thzwe —j [ towe 4’|
DATA I/O DATA UNDEFINED D, HIGH IMPEDANCE
1461-10
Write Cycle No. 2 (MS Centrolled) [
= twe
ADDRESS % X
tsa toms ——>]
ms t N A
AW
trwe —
WE NOUOSSOSOSUOSONNNNNNNNNNNN 2L
| tsp » tup
DATAIN * DATA—IN VALID k
1, —
iz HIGH IMPEDANCE
DATA I/O DATA UNDEFINED
146111
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? CYM1461
Truth Table Ordering Information
'MS | WE| OE | Input/Outputs Mode Speed Ordering Code Package Operating
H| x| x High Z Deselect/Power-Down (ns) Type Range
L H L Data Qut Read 70 CYM1461PS-70C PSO1 Commercial
L L X Data In ‘Write CYM1461LPS-70C
L H H High Z Deselect CYM1461PF-70C PFO1
Document #: 38—M—00005—A CYMI461LPF-70C
85 CYM1461PS-85C PSO1 | Commercial
CYM1461LPS-85C
CYM1461PF-85C PFO1
CYM1461LPF-85C
100 CYM1461PS-100C PS01 Commercial
CYM1461LPS-100C
CYM1461PF-100C PFO1
CYM1461LPF-100C
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