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Features

¢ High-density 4-megabit SRAM
module

® High-speed CMOS SRAMS
—Access time of 25 ns
® G66-pin, 1.1-inch-square PGA package
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Functional Description

The CYM1838 is a very high performance
4-megabit static RAM module organized
as 128K words by 32 bits, The module is
constructedusing four 128 x S static RAMs
mounted onfo a multilayer ceramic sub-
strate. Four chip selects (CS), CS;, €83,

=% SEMICONDUCTOR 128K x 32 Static RAM Module

Data on the input/output pins (I/Oy) is
writtewritito.the memory location specified
on the address pins (Ag through A 4),

Readingthe device isaccomplished by tak-
ing chip selects LOW while write enable
remains HIGH. Under these conditions,
the confents of the memory locationspeci-

e Lowactive power CS4) are used to-independently enable the ~ fied on the address pins will appearan the
— 4.0 (max.) four bytes. Reading or writing cani be ex-  datainput/outputpins, ]
. ecuted on individual bytesoranycombina-  The data input/output pins remain in a
e Hermetic SMD technology tion of multiple bytes through proper use high-impedancestate when write enable is
o TTL-compatible inputs and outpats ofselects. C LOW or the appropriate chipselects are
¢ Commercial and military Writing to each byte is accomplished when  HIGH, - :

temperature ranges the appropriate chip selects (CSy) and
write enable (WEy) inputs are both LOW,
Logic Block Diagram Pin Configurafion
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Selection Guide - -
1838-25 | 183830 -| 1838-35
Maximum Access Time (ns) ) 25 1 ) 30 35
MaximumOperatingCurrem(mA) Commercial 720 720 720
Military 720 720 720 |
Maximum Standby Current (mA) Commercial . 240 240 240
Military 240 240 . 240
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Maximum Ratings Operating Range ) T'f46'_23'— ]4 s
(Above which the useful life may be impaired.) — Ambiont
Storage Temperature .........vvnnn... - 65°Cto +150°C Range. Temperature i Vee
Supply Voltage to Ground Potential ... ... ... - 0.5Vtc+7.0V _Commercial 0°Cto+70°C | SV 10%
DC Voltage Applied to Outputs Military = 55°Cio +125°C 5V £ 10%
inHighZState ......... J N veeee = 05Vio +7.0V il - E
DClnput Voltage ......coovvvvniiinnnnn. ~0.5Vto +7.0V
Electrical Characteristics Overthe Operating Range 3 o )
Parameters Description Test. Conditlons Min, | Max. | Units
You Output HIGH Voltage Vee = Min, Iop = —4.0 mA 24 Vv
VoL Output LOW Voltage Vec=Min, IoL =80mA - 04 | V
Vi Input HIGH Voltage : 22 60 | V
ViL Input LOW Voltage | -03] 08 \ A
Iix Input Load Current GND < V| < Vg, Voo = Max. —10 | +10 pA
Ioz Output Leakage Current GND < Vg < Vg, Output Disabled | -10 | +10 pA
Iccar Ve Operating Supply Vee = Max, Igyt = 0 mA, . 720 mA
Current by 32 Mode CSy< Vi " L Version 720
Iccws Ycc Operating Supply Vce = Max, Igyut =0 mA, 480 [ mA
Current by 16 Mode CSy< Vi - L Version 480
Iccxs V¢ Operating Supply Ve = Max, Iout = 0 mA, 360 mA
Current by 8§ Mode CSn< VL ] L Version 360
Isay Automatic CS Power-Down | Max. Vec; CS > Vi, ) 240 mA
Current(!] Min, Duty Cycle = 100% L Version 200
Isaz AutomaticCS Power-Down | Max. Vcgy CS > Ve — 02V, ) i _ 40 mA
Current] Vin > Ve = 02V or Vi < 02V L. Version 20
Capacitance(?
Parameters 7 Description Test Conditions Max. Units
Cin InputCapacitance T =25°C,f=1MHz, pF
Cout Output Capacitance Vee =50V pF
Notes: :

L. Apull-up resistor to Ve on the CSy input is required to keep the de-

vice desclected during Voe power-up, otherwise Isp
given.

AC Test Loads and Waveforms

willexceedvalues

R1481a R1 481
sV sV 3.0v
QUTPUT (; R2 OUTPUT " R oND
30 pF 3 2550 5pF 3 2550
<5ns
INCLUDING = 'l_‘-' INCLUDING = Tl_: -
JIG AND JIG AND
SCOPE SCOPE
(a) (b} 18383
i
Equivalentto: THEVENIN EQUIVALENT

1670,
OUTPUT O——wWA——0 1.73V
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2. Tested on asample basis.

ALL INPUT PULSES-

<5ns

16384
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Switching Characteristics Over the Operating Rangel] 7

referencelevels of 1.5V, input levels of 0 to 3.0V, and output loading of

the specified Iy /Tgp and 30-pFload capacitance.

4. At any given temperature and voltage condition, tyzcs is less than
t zcs for any given device. These parameters are guaranteed and not

100% tested.

5. tyzcsandtyzweare specifiedwith Cr, = § pFasin part(b) of ACTest

Loads. Transition is measured 500 mV from steady state voltage,

Data Retention Wavefornm

1838=25" | 1838-30 153835
Parameters Description Min. | Max. | Min, | Max. | Min. | Max, Uniis
READ CYCLE o
tre Read Cycle Time 25 D 35 -~ | ms
tAn Address to Data valid 25 3 | R
toHa Data Hold from AddressChange 3 ) 3 3 s
tACs. CSLOW to Data Valid 25 | 30 135 ns
{DOE OE LOW to Data Valid 12 T 13 15| ns
tLzoE OELOWtoLawZ 0 o0 o .| ns
[T OEHIGH to High Z 10 7 15 20 ns
tLzcs CSLOW to Low 21 0 0 | i} | ms
trizcs CS HIGH to High ZI 3] il 15 T 18 20 | s
WRITE CYCLEIS] ' : ”
twe Write Cycle Time 25 30 335 T [ w
tscs CSLOW to Write End 20 25 30 | ~ns
taw Address Set-Up to' Write End 20 % 30 | s
tHA Address Hold from Wilte End 0 0 0 T ns
tsa Address Set-Up to Write Start 0 0 0| T s
tPWE WE Pulse Width 17 71 25| T s
tsp Data Set-Up to Write End 12 13 15 ] ] ns
tup Data Hold from Write End 2 2 2 ' ns
lLZwE WE HIGH to Low Z1% 0 7 0 - 0 1 T ns N
tHZWE WE LOW to High Z[% I 0 | 1] 70 |12 0 15 ns
Data Retention Characteristics Over the Operating Range (L Version Only) .
I 1838 )
Parameters Description ) Test Conditions Min. | Max. | Units.
VbR Ve for Retention Data CS > Ve~ 02V 20 55 \2
Tecprs Data Retention Current CS > Vec - 0.2, | 3000 HA -
teprl? Chip Deselect to Data Retention Time (an\'/%; ZC&ZQO"}; =30V o . ns
(7 Operation Recovery Time tre ns
gl.me'ls‘ésl conditions assume signal transition times of 5 ns or less, timing 6, Theinternal write time of the memory is defined by the overlap of CSy

LOW and WEy LOW. Botlr signals must be LOW to initiate a write,
andeither signalcan terminate a write by going HIGH. The data input
sef-up and-hold timing should be refercnced to the rising edge of the

signal that terminates the write.

Guaranfeed, not tested,

DATA RETENTION MODE

Voo 4.5v‘—\

Vor 2 2V

- — P

toor

Von

H
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Switching Waveforms T-46=2 3_'[4: - }
Read Cycle No, 1(8.9] T

the —— - : i

ADDRESS __X

taa
e T ——
DATA OUT PREVIOUS DATA VALID -> DATAVALID
_ o ] 18386
Read Cycle No. 2(8. 0] .
5 tRG- — - >
TSy = ] o - 7 +
_ tacs >
OE p
N
DESNCEER S —— thzos ——>
tizoe thzes
HIGH IMPEDANCE 7 e e —\| HiGH MpEDANCE
DATA OUT e — DATAVALD N
fe——— ti705 ~—» — ) B

A . ‘:’L
Voo - s - - ice
SUPPLY 50% . . 50%
GURRENT » L

188
1838-7

Write Cycle No. 1 (WE Controlled)[6: 1]

[

twe o e
ADDRESS g;_' 7 T 7 ;le

— tsgs g 7 -
T AN LN
taw tha
tga D — tewg — :
WE X0k .
tgp ————> tho
DATA IN ] o . " DATAVAUD e
[ thzwe ‘:|; [ lizwe "I :
DATA /O DATA UNDEFINED ] ] ) HIGH IMPEDANCE "
18388
Notes: _ e i
8. WEy is HIGH for read cycle. 10. Address valid prior to or coincident with CS transition LOW,
9. Device is continuously selected, C§ = Vp and OE = VL.

11, Data [/O will be high.impedance if OF = V.
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Switching Waveforms (continued)
Write Cycle No. 2 (CS Coutrolled)[6: 1. 12]

twe — —
ADDRESS 3 ) ‘ - — — o
tSA = : ° SCS B N N
CSy 1( o ' i 7,{. o
- M - tPV;IE — 1
7 AR HTTHIT TR RS S, : 2L T
fe—— tsn ]t
AIN ‘ T oATAvAD N
o ‘* — tyowe " ‘*‘ )
DATA l/O __ DATAUNDEFINED o ) ‘q HIGH IMPEDANCE: -
Note:

12. 1 CSy goes HIGH simultaneously with WE HIGH, the output re-
mainsin a high-impedance state.

Truth Table ]
CSy | OE [WEy Inputs/Qutputs Mode
H X X | Highz 7 Deselect/Power—Down
L L H | DataOQut Read
L[ X | L |Daaln Write o
L | H| H |HighZ Deselect H
Ordering Information 8
Speed Package Opefating g -
(ns) Ordering Code Type Range )
25 CYMI1838HG-25C HGO1 Commercial
CYMI1838LHG—25C HGO1 ’
CYM1838HG~25MB HGO1 Military -
CYMI1838LHG~25MB HGO01
30 CYM1838HG-30C HGO1 Commercial
CYMI1838LHG-30C HGO1

CYMI838HG—~30MB HGO1 | Mifitary
CYMIB38LHG—-30MB | HGO1

35 CYMI838HG-35C | HGOI | Commersial
CYMIB38LHG-35C HGO1
CYMI838HG—35MB HGOL | Military

) CYMI838LHG-35MB HGO1
Document #: 38—M—00046—A
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