CYPRESS

Features
o High-density 4-megabit SRAM
module
o High-speed CMOS SRAMs
— Access time of 25 ns
o Customer configurable
—x4, x8, x16
o Low active power
— 10W (max.)}
¢ Hermetic SMD technology
o TTL-compatible inputs and outputs
o Low profile
— Max. height of .300 in.
o Small PCB footprint

SEMICONDUCTOR

CYM1641

Functional Description

The CYMI1641 is a high-performance
4-megabit static RAM module organized
as 256K words by 16 bits. This module is
constructedfrom sixteen 256K x 1 SRAMs
in leadless chip carriers mounted on a ce-
ramic substrate with pins. Four separate
CS pins are used to control each 4-bit nib-
ble of the 16-bit word. This feature permits
the user to configure this module as either
1M x4, 512K x 8 or 256K x 16 organization
throughexternaldecodingandappropriate
pairingof the outputs.

‘Writingto the device is accomplished when

the chip select (CSxx) and write enable
(WEy 1) inputs are both LOW. Data on

256K x 16 Static RAM Module

the data lines (Dy) is written into the
memory location specified on the address
pins (Ag through Ay7).

Readingthe device isaccomplished by tak-
ing the chip select (CSxx) LOW, while
writeenable (WEy 1 }remains HIGH. Un-
der these conditions the contents of the
memory location specified on the address
pinswill appear on the data lines (Dx).

The data output is in the high-impedance
statewhen chip enable (CSxx)is HIGH or
write enable (WEy,L) is LOW.

Power is consumed in each 4-bit nibble
only when the appropriate CS is enabled,
thus reducing power in the x4 or x8 mode.
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Selection Guide
1641-25 1641-30 1641-35 1641-45 1641-55
Maximum Access Time (ns) 25 30 35 45 55
MaximumOperating Commercial 1800 1800 1800 1800 1800
Current(mA) Military 1800 1800 1800
Maximum Standby Commercial 560 560 560 560 560
Current(mA) Military 560 560 560
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ...........-....- — 65°Cto +150°C  Output Curreat into Outputs (LOW) .oovvvinnnnnns 20 mA
Ambient Temperature with .
Power Applied ......cocoeaiinininnn. - 55°Cto +125°C Operating Range
Supply Voltage to Ground Potential ........ - 05Vio +7.0V Ambient
DC Voltage Applied to OQutputs Range Temperature Vee
inHighZState .....ccvvvvnerinrnenans - 05Vio +7.0V Commercial 0°Cto + 70°C 5V £ 10%
DC lnput Voltage ...................... - 05Vto + 7.0V Mlhtarym —-55°Cto + 125°C 5V *+ 10%
Electrical Characteristics Over the Operating Range
CYM1641
Parameter Description Test Conditions Min. Max. Units
Vou Output HIGH Voltage Vce = Min, Igg = —40mA 24 v
VoL Output LOW Voltage Vce = Min. IoL =120mA | Com’l 0.4 v
Ior, =80mA | Mil 0.4
VIH Input HIGH Voltage 20 Veo v
v Input LOW Voltage -05 0.8 v
Iix Input Load Current GND < Vi< Ve - 80 +80 uA
Ioz Output Leakage Current | GND < Vp < Ve, Output Disabled - 10 +10 nA
Vg Operating Supply Vee = Max,, Ioyt = 0 mA
locaé Current by 16 %/Iocfe éxx <V 1800 mA
Vg Operating Supply Vce = Max, [oyr = 0 mA
lcos Current by 8 Mode xx < VIL 950 mA
Voc Operating Supply V¢ = Max, Ioyr = 0mA
Toca Current by 4 Mode ngx <V 720 mA
Automatic CS Max. Voo, Coxx 2 ViH,
Ism1 Power-Down CurrentlZl | Min. Duty Cycle = 100% 560 mA
Automatic CS Mas. Vo, Gxx 2 Vo = 0.2V
Ism2 Power-Down Currenti2l | Vin> Ve — 02V or Ving 0.2V 320 mA
Capacitancel®]

Parameters Description Test Conditions Max. Units
CiNa Input Capacitance (Ap — A1z, CS, WE) | T4 =25°C,f=1MHz, 150 pF
Cing Input Capacitance (Dg — Ds) Ve =50V 30 pF
Cour Output Capacitance 30 pF

Notes:

1. Ty is the “instant on” case temperature.

2. Apull-up resistor to Vocon the CS input is required to keep the de-

3. Tested initially and after any design or process changes that may affect

these parameters.

vice deselected during Voc power-up, otherwise Isg will exceed val-

ues given.
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AC Test Loads and Waveforms
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Switching Characteristics Over the Operating Rangel4]
1641-25 1641-30 1641-35 1641-45 164155
Parameters Description Min. I Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. l Max, | Units
READ CYCLE
trRC Read Cycle Time 25 30 35 45 55 ns
taa Address to Data Valid 25 30 35 45 55 ns
toHA Output Holdfrom Address Change | 3 3 3 3 3 ns
tacs CS LOW to Data Valid 25 30 35 45 S5 ns
tzcs TS LOW to Low Zb3) 3 3 3 3 3 ns
thzcs TS HIGH to High Z5-81 15 20 20 25 25 | ns
tpu CS LOW to Power-Up 0 0 0 0 0 ns
trD TS HIGH to Power Down 25 30 35 45 55 | ns
WRITE CYCLE!"]
twe Write Cycle Time 25 30 35 45 55 ns
tscs CS LOW to Write End 20 25 30 40 40 ns
taw Address Set-Up to Write End 20 25 30 40 40 ns
tHA Address Hold from Write End 2 2 ns
tsa Address Set-Up to Write Start 0 0 0 0 ns
tPWE WE Pulse Width 20 25 25 30 30 ns
tsp Data Set-Up to Write End 15 17 17 20 25 ns
tHD Data Hold from Write End 0 0 0 0 ns
tLZWE WE HIGH to Low Z) 3 ns
tHZWE WE LOW to High Z5. 9] 20| o |20] ¢ |25 25 | 0 | 25 | ns
Notes:

4. Testconditions assume signal transition time of § ns or less, timingref- 7.
erence levels of 1.5V, input levels of 0 to 3.0V, and output loading of
the specified Ior/loy and 30-pF load capacitance.

5. At any given temperature and voltage condition, tyyzcs is less than
tr.zcs for any given device.

6. tyzcsandtyzyweare specifiedwith Cp = 5 pFasin part (b) of AC Test
Loads. Transition is measured +500 mV from steady state voltage.

The internal write time of the memory is defined by the overlap of CS
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 input set-
up and hold timing should be referenced to the rising edge of the sig-
nal that terminates the write.
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Switching Waveforms
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Write Cycle No. 2 (CS Controlled)!”- 10}
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1641-7
Notes:
8. WEis HIGH for read cycle. 10. IfTS goes HIGH simultaneously with WE HIGH, the output remains
9. Device is continuously selected, C5 = ViL. in a high-impedance state.
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CYM1641

Truth Table
[TSxx | WEs | Input/Outputs Mode
H X High Z Deselect/Power-Down
L H Data Out Read
L L Data In Write
Ordering Information
B | ortermgcode | “hpe | Ranee®
25 CYM1641HD-25C HD05 | Commercial
30 CYM1641HD-30C HDO5 | Commercial
35 CYM1641HD ~35C HDO0S | Commercial
CYM1641HD-35MB | HDO05 | Military
45 CYM1641HD -45C HDO0S Commercial
CYM1641HD-45MB| HDOS | Military
55 CYM1641HD-55C HDO05 | Commercial
CYM1641HD-55MB | HDO05 Military

Document #: 38—M-00013-B



