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Features

High-density 4-megabit SRAM
module

High-speed CMOS SRAMSs
—Access time of 20 ns

Low active power

—2.6W (max.) at 20 ns

SMD technology

o TTL-compatible inputs and outputs
e Low profile

— Max. height of .57 in.

¢ JEDEC-compatible pinout

Small PCB footprint
—0.78 sq. In.

Available in SIMM, ZIF, or PLCC
format
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Functional Description

The CYM1836 is a high-performance’

4-megabit static RAM module organized
as 128K words by 32 bits. This module is
constructed from four 128K x § SRAMs in
SOJ packages mounted on an cpoxy lami-
nate board with. pits. Four chip selects
(CSy, CS;, CS3, CSy)-are used toindepen-
deritly enable the four bytes. Reading or
writingcan be executed on individual byles
or any combination of multiple bytes
through proper use of seleets,

Writing to each byte is accomplished when
theappropriate chipselect(CSy) and write
enable (WE] inputs are botlr LOW. Data
on the input/output pins (I/Ox)iswritten
into the memory location specified on the
addresspins (Ag through Ajg).

128K X 32 Statlc RAM Module

Readingthe device is accomplished by tak-
ing the chip select (CSN) LOW while write
enable (WE) remains HIGH. Under these
conditions, the contentsof the memory lo-
cationspecified ontheaddresspinswillap-
pearon the data input/output pins (I/O0x).

Thedatainput/output pinsstayat thehigh-
impedance state when write cnable is
LOW or the appropriate chip selects are
HIGH. -

Two pins (PDpand PD, ) are usedtoidenti-
fy module memory denslly in applications
where alternate versions of the JEDEC-
standardmodules can be interchanged.
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Pin Configurations
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Selection Guide

183620 1836--25

1836-30

183635 183645,

Maximum Access Time (ns) 20 25 | 30 35 45

Maximum Operating Current (mA) 480 480 | 480 480 480

Maximum Standby Current (mA) 100 100 100 100 100

Shaded area contains preliminary information.
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Maximum Ratings Operating Range

(Abovewhich the useful life may be impaired. Foruserguidelines, i = Ambient

nottested.) ’ .Range Temperature : Vee -

Storage Temperature ........... veeen ~55°Cto +125°C Commercial 0°Cto + 70°C S5V £10% )

Ambient Temperaturewith 7 ) ) )

PowerApplied ........... i, - 10°Cto +85°C

Supply Voltage to Ground Potential. . . .. . .. —0.5Vto +7.0V

DC Voltage Applied to Qutputs

inHighZState ........, e, - 0.5Vto +7.0v

DClInput Voltage ...................... = 05Vto + 7.0V

Electrical Characteristics Overthe Operating Range ) ] 3

CYM1836
Parameter Description Test Conditions Min.- Max, Units
Vou Output HIGH Voltage VYee = Min, Ioyg = ~4.0 mA 24 A
VoL Output LOW Voltage Vee= Min, Ior, = 80mA_ - 0.4 v
Vi Input HIGH Voltage ) S 22 Vee v
Vi Input LOW Voltage -0.5 0.8 v
Iix Input Load Current GND < Vi< Ve =20 T +20 HA
Ioz Output Leakage Current GND< Vo< Vee, Output Disabled | = 20 . +200 pA
Icc Ve Operating Supply Current Ve = Max., Iour=mA,CSy< vy, | N T mA
Ispi AutomaticCS Max. Vcc, CSy > Viy, ) ) 100 - mA
Power-DownCurrent(l} Min. Duty Cycle = 100%
Ispa Automatic CS Max. Ve, CSy> Vee = 02V, ) ) 28 mA
Power-DownCurrent{l} Vin > Ve — 0.2V, o1 Vi< 0.2V
Capacitancel2 - ) )
Parameters __Description Test Conditions Tp. | Max Units

Civ InputCapacitance Ta =25°C, f=1 MHz, EED 40 | pF
Cour Output Capacitance Vce = 5.0V o 12 _1s PE__ |

Notes:

L. Apull-up resistor to Voo on the TS input is required to keep the de- 2. Tested on a sample basis.
vice deselected during Voo power-up, otherwise Isg will exceed val- -
ues given,

AC Test Loads and Waveforms

R1481 R1481
&V O A Vo .
OUTPY b OUTPUT 1 — L gg9
UTPUT Tl °——l— aov g g0 {% "
30pF R2 5pF R2 GND — 10% : —
I _J 255Q _]: _] 255Q e ]
oo L L INCLupiNg L _L.  £5ns-> -+l le<sns
JIGAND = - JIGAND = - - ) :
SCOPE (a) SCOPE (b) o
18364 ) 18365
Equivalent to: THEVENIN EQUIVALENT '
167Q
OUTPUT 06— — e 51,73V
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Switching Characteristics Overthe Operating Rangel’]

1836—20 | 1836-25 | 1836-30 | 1836-35 | 1836-45 |
Parameters Description Min, | Max. Mm Max Min. l ‘Marx. Min. I Max. | Min, | Max. Units.| -
READ CYCLE . .
tRC Read Cycle Time 20 25 3] |3 45 " ns
tan Address to Data Valid , 20 25 | 30 | | 35 45 | ns
totiA Output Hold from AddressChange | 5 15 5 5 15 ns
tACs TS LOW to Data Valid 20 | 25 30 35 | [ 45 | ns
1DOE OE LOW to Data Valid 8| |8 [0 {12 115 [ s
tizoe  |OELOWtoLowZ 0 0 "0 |, | 0. 0 ns
tHzoE OEHIGH to HighZ -] 8 0 | 12 | 15 | ns
tLzcs CS LOWto Low Z[4 1 3 ] 3 | -3l |3 3 | os
thzcs CS HIGH to High 2% 31 HECES 10 | 13 15 18 | ns
WRITE CYCLE®I I ' '
twe Wite Cycle Time 20 | 25 | | 30 35 | | 4 s
tscs CSLOW to Write End 5 |15 18 20| |25 T s
taw AddressSet-Upto WriteEnd | 15 15 18 T2 |2 T s
tHA Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start | )] 0 _ ) 0 ns
tPwE WE Pulse Width 15 15 | 18 20 25 s
tsp Data Set-Up to Wite End 10 10 13 5] |2 [|m
D Data Hold from Write End 0 0 0 o o [
tzwe | WE HIGH to Low 2 0 0 ToF To BE " ns
tHzwe | WE LOW to High 2% 3] To |8 jo]w]|o|15]0]|15]0]18]ns .
Shaded areas contain preliminary information. ‘
Data Retention Characteristics Overthe Operating Range (L Version Only)
o 1836
Parameters Description Test Conditions Min. [ Max. Units
Vbr Vcc for Retention Data Vee =20V, . 2.0 : v
Iccbr Data RetentionCurrent T Si%‘(}:c%—_%?’z\/’/ ' 2 A
tcprl’! Chip Desclect to Data RetentionTime | or VN <02V 0 | ' ns
trl? Operation Recovery Time o fre . ns
Notes: - : _
3. Testconditions assumesignal transition time of Snsorless, timingref- 6. The internal write time of the memory is defined by the overlap of CS
erence levels of 1.5V, input levels of 0 to 3.0V, and output loading of” LOW and WE LOW. Both signals must be LOW to initiate a write and
the specified Ior/Iog and 30-pF load capacitance. eithersignalcan terminate awrite by going HIGH, The data input set-
4. At any given temperature and voltage condition, tyzcs is less than upand hold timingshould be referenced to the rising edge of the signal
trzcs for any given device. These parameters are guaranteed and not that tetminates the write.
100% tested. . 7. QGuaranteed, nof tested.

5. tHzcsand tyzwe arespecifiedwithCy, = 5pFasin part (b) of ACTest
Loads. Transition is measused £500 mV from steady state voltage.
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Data Retention Waveform

DATA RETENTION MODE
Veo 4‘5PL Y22V :
tcon |- > — th— '
V : )
7 - N\ DR — NN
= Viy ) Vu NN
1838-0
Switching Waveforms!8!
Read Cycle No. 19 10}
< tﬁc )
ADDRESS
- tan {
[ toma——»
DATA OUT PREVIOUS DATAVALD ¥ X)) ~ " DATAVALD 7
' 1836-9
Read Cycle No. 209 1]
tac — .
cs 1[ ) 7 7 S~ -
— — tacs >
OE g
- toog —™ Z0E — ™)
tizoe » R e L
IGH IMPEDANCE - - — - HIGH IMPEDANCE
DATA OUT = ( < < <  DATAVALD e ) Siadiiieidy
[«—— lizos——>») - - » ) o
p—— ‘PU . - i V ~ ‘FD - : 3
Veg o ico =
SUPPLY 50%. 158 a
CURRENT . : o)
i X : 1836-7
s

Write Cycle No. 1 (WE Controlled)(6]
le

fwo - - |
ADDRESS 7 B ;’Q

tscs ’

NN _ mmmmwm
taw - tHA ——»
tsa - [ tppg —————> —
we R N
P tsp = - fHD.
DATA IN - DATAVAUD |
, e— tizwe Ptz : ,
DATA OUT DATA UNDEFINED 7 ' > HIGHIMPE'DANCEﬂ‘: " B
e 18368

Notes: . )
8. TS, S, TSy, and TS, are represented by CSinthe Switching Char- 10 Deviceis continuouslyselectéd, CS = Vi, and OF = V.,

acteristics and Switching Waveforms scctions. 11, Addressvalid prior to or coincident with CS transition LOW,
9. WEis HIGH for read cycle.
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Switching Waveforms (continued)

Write Cycle No. 2 (CS Controlled){6: 12]

)L
ADDRESS \

Da— ™ - N PE———

s N —A
CS
N —

two

\|/‘
N

taw

B NN R

- — fsbr —>- tup
DATA IN . DATAVALID 7 ]
M thawe _:I ; '
DATA OUT DATA UNDEFINED HIGH IMPEDANCE
- /l 1836—-10
Notes:_ .
12, I{CS goes HIGH simultancously with WE HIGH, the output remains
ina high-impedance state.
Truth Table ’
CSy | WE | OE | Input/Outputs Mode

H | X | X | HighZ Deselect/Power-Down

L | H | L | DataOut Read B

L L X | Dataln Write

L | H|H/|HighZ Deselect
Ordering Information 7 . ,

Speed Package | Operating VSpeed' - o Package: | Operating

(ns) Ordering Code Type Range (us) Ordering Code Type. Range

20 CYM1836PJ-20C PJO2 Commercial 35 CYM1836PM—35C PMO3 Commercial
CYMI1836PM—20C PM03 ) CYMIB36LPM—35C | PM03
CYM1836PZ—20C PZ08 ' R CYMI1836PZ—15C PZ0§

25 CYM1836PT—25C PI0Z | Commercial : CYMIS36LPZ—35C | PZ08 ,
CYMIB36PM—25C PMO3 45 | CYMIS36PM—45C | PM03 | Commercial
CYMI1836PZ—25C PZ08 ' CYMIS36LPM—45C. | PMO3 :

30 | CYMI1836PI—30C PI02 | Commercial CYMI836PZ—45C | PZ08
CYMI836LPI—30C | PJ02 .| CYMI836LPZ—45C | PZ08
CYMI836PM—30C | PM03 ’
CYMI1836LPM—30C | PMO03
CYM1836PZ—30C PZ08
CYMI836LPZ—~30C PZ08

Shaded areas contain preliminary information
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