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3 2% 4K x 16 or 8K x 16 Cache-Data
Static RAM with Direct Map or
Two-Way Set Associative

2 Auto-Powerdown™ Design
0 Advanced CMOS Technology
& High Speed — to 20 ns worst-case

Q Low Power Operation
Active: 700 mW typical at45 ns
Standby: 75 mW typical

Q Data Retention at 2 V for Battery
Backup Operation

Q Plug Compatible with Cypress
CY7C183/184

3 Package Styles Available:
¢ 48-pin Plastic DIP
¢ 48-pin Sidebraze, Hermetic DIP
® 48-pin Ceramic LCC
¢ 52-pin Plastic LCC

The L7C183 and L7C184 are high-
performance, low-power CMOS static
RAMSs which contain 128K bits organ-
ized into either two, two-way set
associative blocks of 4K x 16 RAM, or

one directly mapped 8K x 16-bit RAM.

The L7C183 and L7C184 are designed
specifically for use with the Intel
82385 Cache Controller. Addresses
are latched on the falling edge of the
Address Latch Enable (ALE) signal,
When ALE is HIGH, the latch is
trangparent. The L7C183 has all
address bits latched by the ALE si,
except A12;, which is unlatched.
which bypasses the latch, has a

12,

circuits are placed in the two-way
mode. In the two-way mode, the
upper address bit, A12is a "don't
care", and should be externally wired
to ground. When mode is LOW,
the circuits are placed in the direct
mapped mode.
Writing is accomplished in the two-
way mode by taking CE LOW and by
if\g the respective BEx and WEX
enabl&s bits Ds-D15. WEA
ebank A, and WEs
cache bank B to receive

and OEB similarly enable cache
anks A and B, respectively, to drive
the data bus. Writing is accomplished

hatéver data resides on the data bus.

in the direct mode by tying WEA and
WEB together externally, and using
A12 to determine which 4K x 16
memory bank is selected.
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Reading is accomplished in the two-
way mode by taking CE LOW,
inserting the respective OEx and BEx
signals LOW, and the respective WEX
signal HIGH. The contents of the
memoty location specified on the
address pins which appear on the 16
outputs. Activation of OEA and OEB
simultaneously will cause both banks
to be deselected. Readingis
accomplished in the direct mode by
tying OEA and OEB together
externally. A12 will determine which
4K x 16 memory bank is enabled.

Operation is from a single +5 V power
supply and all interface signals are
TTL compatible. Power consumption
is 700 mW (typical) at 45 ns,

Two standby modes are available.
Proprietary Auto-Powerdown™
crcuitry reduces power consumption
automatically during read accesses
which are longer than the minimum
access ime, or when the memory is
deselected and addresses do not
change (stable). In addition, data may
be retained in inactive storage with a
supply voltage aslowas 2 V. Thg
memory typically consumes onl
9mW at 3 V, allowing effective
battery backup operation.

Latchup and static dischargepfo-
tection are provided on-chip. Tk
L7C183 and L7C184 can withstand an
injection current of up to 200 mA on
any pin without damage.

T-46-23-12

Operation

H X X X X X X Outputs Hi-Z, Write Disabled
L H H X X X X Outputs Hi-Z, Write Disabled
X X X H H X X OutputsHi-Z
X X X L L X X OutputsHi-z
L L H L H H H (Readloo-lor Way A
L L H H L H %‘: 1/Oo-/07 Way B
L H L L H H I/Qs-1/O18 Way A
L H L H L JRead /Os-1/015  Way B
L L L L H Read l/Oo-1/O1s  Way A
L L L H H  Read /O0-1/O1ts Way B
L L H H  Write /00-I/O7 Way A
L L H H L Wrtel/Oo-l/O7 Way B
L H L x L H WiteliOs-lO15  WayA
L H , X H L WriteWOs-liO15  WayB
L X L H WitelOo-li0ls  WayA
L L X X H L . Write [/O0-l/O15 Way B
/&2 X X L L Witel/Oo-/O7 WayA&B
X L X X L L WriteliOs-l/O15 WayA&B
L L X X L L Write /Oo-l/O15s WayA&B
N
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Operation
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Qutputs Hi-Z, Write Disabled
Outputs Hi-Z, Write Disabled
Cutputs HI-Z

Read I/Qo-1/O7

Read /08-)/O15

Read 1/Oo-1/O15

Write 1/00-1/0O7

Write 1/08-1/O1s

Write 1/00-1/O15
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Storage temperature ... .. —65°C to +150°C
Operating amblent OMPEIAUIE w.ismiusiiiminissmis s e -55°C to +125°C
Ve supply voltage with respact 10 grotnd ......uveesiemcmsissmsieemissessnisss -05Vto+7.0V
Input signal with respect to ground v s sRAOsR R SO bR e R SRS -30Vto+7.0V
Signal appiied to high Impedance output.......... ST i s e 0.5 Vo +7.0V
Output current into low outputs 25 mA
Latchup current ....... RV o > 200 mA

Mode Temperature Range (Amblent)
Active Qperation, Commercial 0°C to +70°C

Active Operation, Military —-55°C to +125°C
Data Retention, Commercial 0°C to +70°C
Data Retention, Military -55°C to +125°C

ply Voltage
45 WQVee <55V
V<Vee <55V

20V<Veo 55V
20VsVeo g8V

\\\<

ELEGTHIGAL CHARAGTERISTIOS . Over Ope

dl' L
Symbol Parameter Test Condltlon \\\\) Min | Typ | Max | Unlt
VoH | Output High Voltage 1OH = ~1 &M\Q\Mn. 2.4 v
VoL | Output Low Voltage foL = 4.0 MA\ Vs = Min. 04 | v
ViH | Input High Voltage \/‘0 2.2 vee | vV
/ +03
VIL | InputLowVoltage - Nylegp 3.0 08 | V
X | InputCurrent (( PR C?r\hﬁ/s VIN< Voo -10 +10 | pA
loz_ | Output Leakage/’ch‘\e\< b’ND < VouT 5 Vo, Output Disabled ~10 +10 | pA
tos | OutputShorfGupedt ™ Vour = GND, Voe = Max (Note 4) -350 | mA
[cc2 | Vo Current, Stangby Note®) 50 | 250 | pA
locs | Vco Current, DRMode | Voo =3.0V (Note ) 30 | 50 | pA
CIN Input Capagitance Amblent Temp = 25°C, Vcc =5.0V 5 | pF
Court | Output Capacitance Test Frequency = 1 MHz (Note 10) 7 | pF
L7C183/184-
Symbol Parameter Test Conditlon 45 35 25 20 § Unit
lce1. | Vee Current, Active (Note 6) 170§ 220 | 300 | 370 | mA
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[ SWITCHING CHARACTERISTICS Over Operating Range (ns) -

ReAp CyeLe (Notes 5, 11, 12,22,28,24): -7 = - = o:”

o L7C183/184-
45 35 25 20

Symbol Parameter Min | Max| Min | Max| Min | Max| Min | Max
tavav . | Read Cycle Time ] ] 45 | 35 25 20

tavav Address Valid to Output Valid, Ao-A11 {13, 14) 45 35 25 20
tavav | Address Valid to Output Valid, A12 (18, 14) 35 25 17 i2
taxax | Address Change to Output Change ) 3 3 3 3

tLHQV ALE High to OQutput Valid ) 45 35 25 20
toLay Chip Enabla Low to Qutput Valid (13, 15) 20 115 12 10
teLav Byte Enable Low to Output Valid (13, 15) 20 15 12 10
toLav | Output Enable Low to Output Valid (13, 15, 20) ] 16l | 14 10 10
tcLaz | Chip Enable Low to Output Low Z (20, 21) ] 3 \3 3 3

t8loz | Byte Enable Low to Output Low Z (20, 21) 3 lc—\\a 3 3

toLoz | Oulput Enable Low to Output Low Z (20, 21) BN 0 0

tcHoz | Chip Enable High to Output High Z (20, 21) 7 D] [ 10 8 8
teHoz | Byte Enable High fo Output High Z (20, 21) ] 2P [ 10 8 8
toHoz | Output Enable High to Oulput High Z (20, 21) ] [N N12 10 8 8
tHL | ALE Pulse Width A\ M2 10 8 8
tavll. | Address Valid to ALE Low NN \(] s 6 4 4|
tLAX | ALE Low to Address Change — \ 4 4 4 4
toLoH | OEA, OEB Overlap Time (20) AN~ T|o 0 0 0

teu CE, BEx Low to Power Up (10, 19) AN 0 0 0 0

tt0 | Power Up to Power Down (10, 19) NN | 45 85| |25 20
tcHVL | Chip Enable High to Oulput Retention (10) < o\ Y 0 0 0 0

NN

" Reap CycLe — Appress CoNTROLLED: (Notes 1834 -
A\

5 L 4 A\\/ fLiax

rard v
ALE ;k ,,.q\\/\gam /
] B 7 I i \'r' \V//, ————— tavAv -
ADDRESS N2\ ' X

<— tAvav
Vd VAN a .
DATA { | PaEshous be¥A vaLID XX)O(X)(* DATA VALID
\%—mox-—-—[

Reap Cvere — ALE Conroiten (Notes 13, 14) -

— tAVLL

TLHLL - e tLiax
ALE _| A b 7"
g tAVAV : i

ADDRESS A1z - -
(L7G183) * , , 3{(

tavav
ADDRESS Lind
Ao-Aut "(ctey) , K-
Ao-A12 (L7C184) — tiLHaV
DATA ' PREVIOUS DATA VALID x)()()()()()ﬁ " DATAVALID
-taxax -l '
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Reap CycLe — CE, BEx ControLLED (Notes 13, 15)

— taviL

' A
} tLHLL tLLax .
ALE J‘ S &\ /

tavav
ADDRESS ] X 1 ] "\ )ﬁ

/ ~
} Avav ‘&
— . —toLav teLov——-ﬁ
CE, BEx N ! ;t
N taHoz

tcLoz tewoz , -
DATA  —CHIMPEOANCE — - \) _ DATAVALID ‘j———

e NN — .
thy
lee AN NS k
AR
\\ \V

L
ALE 3 < /\/ NS /
) Lvs L ]
ADDRESS AN , X

2

//l\\ Q let— LOLOH
A Y e ) T
\( toLov ) - { OLQV———»]
8 <5 - N toLoz - 7I:___
e toLaz “l tohoz L totoz
DATA HIGH IMPEDANCE _

al

1<S WAY A ) WAY B

Data ReTENTION:

DATA RETENTION MODE - -
45V : .
Veo a5V 22V

 _ ) {CHL — ‘<——|-— tavav
CE, BEx . okTm N VIH NN NN NN NN
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-

L7C183/184-
45 | 35 25 20

Symbol Parameter Min |Max| Min| Max| Min| Max| Min| Max
tavav | Wiite Cycle Time 45 35 25 20
tcLew | Chip Enable Low to End of Write Cycle 30 20 16 12
teLEW Byte Enable Low o End of Write Cycle 30 20 | 15 12
tavew | Address Valid to Beginning of Write Cycle 0 0 0 0
tAVEW | Address Valid to End of Write Cycle 30 20 16 12
tEWAX End of Write Cycle to Address Change 2 2 2 2
tWLEW | Write Enable Low to End of Write Cycle 30 20 15 12
tovew | Data Valid to End of Write Cycle 18 10 10 8
tewoX | End of Write Cycle to Data Change 0 \0 0 0
twHaoz | Write Enable High to Output Low Z (20, 21) 0 ~=1\0 10 0
twiaz | Write Enable Low to Qutput High Z (20, 21) N2 T \Y 10 8 8
LHLL ALE Pulse Width ] Jaz N 10 8 8

tAviL | Address Valid to ALE Low N Y 6 4 4

tuax | ALE Low Address Change Ak AN 4 4 4

o8, B T e — AR,
le———1ta 7 o IWLEW —— -l WA=
WE 7 : 7£ ]
/&/@ﬁj{ o B
DATALO pkonin N7 — X Commamvann X O—K
Y, t0HOZ—» toloz |
o AKX 2L

ALE A N S
LAVAV
ADDRESS X ' N
tavew {CLEW L BLEW ———
e, BEx XXRXRIRRIRX O, o TXKIKKKK
tavew ! | twiew LEWAK _
WE A
tovew tEWDX
owtavo
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LNOTES

1. Maximum Ratings indicatestress specifi-
cations onlly. Functional operation of these
products at values beyond those indicated
in the Operating Conditions table is not
implied. Exposure to maximum rating con-
ditions for extended periods may affect re-

IOH plus 100 pF (Fig. 1a), and input pulse
levels of 0 to 3.0 V (Fig. 2),

12. Each parameterisshown asa minimum
or maximum value, Input requirements are
specified from the point of view of the exter-
nal system driving the chip. For example,

liability of the tested device. tavew is specified as a minimum since the
2, The products described by this specifica-  external system must supply at least that
ton include internal circuifry designed to much time to meet the worst-case require-
protect the chip from damaging substrate ments of all parts. Responses from the inter-
injection currents and accumulations of nal circuitry are specified from the point of
static charge, Nevertheless, conventional viewofthedevice. Accesstime, forexample,
precautions should be observed during isspecified as a maximum since worst-case
storage, handling, and use of these circuits operation of any device always provides
inorder to avoid exposure to excessiveelec-  data within that time.

trical siress values, 13. WE is high for the read cycle.

3. This product provides hard clamping of . .

transient undershoot. Input levels below }&'lée‘;lxg is continuously selected
ground willbe lampedbeginningat-0.6 V. ’ )
A current in excess of 100 mA isrequired to  15. All address lines are valid prior-to th
reach-2 V.Thedevice can withstand indeft- CE,CS transition to low.

nite operation with inputs as low ag -3V — :

subject only to power dissipation and bond 1156 dg‘: e:‘ Le;x;;t»::: :ﬁ:gﬂ? of the
wire fusing constraints. WE low. Both signals mustbe [
4, Duration of the output short circuit ate a write. Either si C
should not exceed 30 seconds. write by going HIGH.

5. A series of normalized curves on pages and hold timings \
2.8 through 2-11 of this data booketpply e rising edge of (e iR}
designer with typical DC and AC paramet- wilie.

ric information for Logic Devices Static 17, If WEg
RAMs. These curves may be used to deter-  withCE,CSgsingle
mine device characterfstics at various tem- a mpeda c@state,

peratures and voltage levels. SRS 6% high before or concurrent
6. Tested with all address and data inputs ) high, the output remains in
changing at the maximum cycle rate, Mgh infpedance state.

device is continuously enabled for
ie., CECSsVIL, WES VIL, Inp

gWerup from ICC2 to ICC1 occurs as a
t of any of the following conditions:

levelsare 0to 3.0V, ) -

7. Tested withoutputsopen L Falling edge of cE,cs

and data inputs changing a dximum b, Falling edge of WE (CE,CS active).
read cycle rate. The device is coqtipuously . .

disabled, i.e., CE,CS 2 VIH. < Transition on any address line (CE,CS

8. Tested withoutputsopenand alladdress ="
and data inputs stable. The device is con- d. Transition on any data line (CE,CS and
tinuously disabled, i.e.,CE,C5 = VcC. Ingut WE active).

levels are within 02 V' of VCC or groun The device automatically powers down
9, Data retention operation requires that fromICC2toICC1afterteo has elapsed from
VCCneverdropbelow?2.0 V, CE,CSmustbe  any of the prior conditions. This means that
2VCC~02V, For all other inputs VIN power dissipation is dependent on only
2VCC~-0.2Vor VINS0.2V is required to  cycle rate; and is not an Chip Select pulse
ensure full powerdown. width,

10. These parameters are guaranteed but 20, Atany given temperature and voltage
not 100% tested. condition, output disable time is less than

11, Testconditions assumeinput transition output enable time for any given device.
times of less than 3 ns, reference levels of 21, Transition is measured 200 mV from
1.5V, output loading for specified IOL and  steady state voltage with specified loading

1
i

|1

“Illl
(
f
{

inFig. 1b. This parameterissampled and not
100% tested,

22. All address timings are referenced from
the last valid address line to the first transi-
tioning address line.

23, CE,C5 or WE must be high during ad-
dress transitions.

24, Thisproductisa very highspeed device
and care must be taken during testing in
order to realize valid test information. In-
adequate attention to setups and proce-
dures can cause a good part to berejected as
faulty. Long high inductance leads that
gypply bounce must be avoided by
ing the VCC and ground planes di-
1p\to the contactor fingers. A 0.01 uF

quency capacitor is also required

¢C and ground. To avoid signal
etions, proper terminations must be

. R1 10000
15V O——mMWA—

OUTRUT o—r—»
100pF Sf2
INCLUDING I PF See7a

JIG AND

SCOPE

Ri11000Q
BV 00— MV—

OUTPUT - b

INCLUDING
JIG AND

L. Sra
I

SCOPE
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\J
vee (Ot 4[] ALE
As []2 47{1 A7
As []3 461] As
As 4 451 A9
A3 5 44} Ao
A2 [|s 431 At
A Q7 420 A2
Ao [s 41[] CE
GND []9 401 GND
oo 10 39 ] vois
vor [ 38{] 1/O14
oz [J12 3711 Vo3
uo3 113 36 [1 VO12
GND []14 35]] GND
o4 [15 a4 1 voitt
1os [16 33[] kot
lros 17 32[] voe
vor 18 31 ] ¥0s
vee [J1¢ 3o ] vee
BEL [f20 29 (] Vee
WEs [j21 28 [ MODE
WEA (22 27 [1 BEH
GND []23 26 [1 OEs
GND []24 25 [1 OFA

48-pin
(550 x 550)

>kn|

Sia.S590

{1}
= |

OEA

il
=350l

Speed

Sidebraze
Hermetic DIP (D5)

45ns
25ns

-Eas

L76184DC

- O CREENING:
L7G18aDM {
L7c184DM

L7C183DC 45
; -Ess

NY<
U
7C184DMB

Ceramic Leadless

L7C184KME

L7C183kmB { 45
or 1 a5

Chip Carrler(K9)

45
L7C183KME
orK Tas

L7C‘L?3KC _E
L7C184KC - 25

LrctaskM 1 33 45
L7c184KM

L7C184KMB
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ORDERING INFORMATION

52-pin

Aol At
GND [ CE
GND [ GND

UQa 11 101

Vo1 12 42
oz j13

vo3 [ 14 Top swfivon
GND {15 View 39 [1GND
vo4 16 g von
vOs 17 a7fl VO 10
v0e 18 35 {1 VO9
vo719 33 V08
NCE2%1‘222324252627282930313233 NC

.-lm(

>>h§

<rn::

g‘glm g> >

Plastic J-Lead
Chip Carrler (J5)

0°C to +70°C — COMMERCIAL SCREENING. . 7277 7ni%

L7C183JG - 45
or as
L7C184JG‘E 25 %
20, A\

~|:=55°C 10 $125°C ~— COMMERCIALSW e

&

| =55°C 1o +125°C —,-\Em\éo SCREENING

o>

’ '-'55°cvmi{59,é‘v' f—MIL-STD-883 CompLANT . -
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