KM718V687 64Kx18 Synchronous SRAM
64Kx18-Bit Synchronous Burst SRAM

FEATURES GENERAL DESCRIPTION

= Synchronous Operation. The KM718V687 is a 1,179,648 bits Synchronous Static Ran-

> On-Chip Address Counter. dom Access Memory designed to support zero wait state per-

« Wite Seif-Timed Cycle. farmance for advanced Pentium and Power PC based system.

* On-Chip Address and Control Registers. And with E51 high, ATSP is blocked to control signal.

* Single 3.3V £5% Power Supply. it Is organized as 64K words of 18bits. And it integrates address

: g&:m;;ngfx;:m VO Pins. and control registers, a 2-bit burst address counter and high

- Global Wite Enable Controls a full bus-width write. output drive circuitry onte a single integrated circuit for reduced

« Power Down State via ZZ Signal. components counts implementation of high performance cache

» Asynchronous Output Enable Control. RAM applications.

. ADSP, KD?:E, Burst Control Pins. Wiite cycles are internally self-timed and synchronous.

- TBO Pin allows a choice of either a interfeaved burst ora The seif-timed write feature efiminates complex off chip write
linear burst. puise shaping logic, simplifying the cache design and further

+ Three Chip Enables for simple depth expansion with No Data reducing the component count.

Contention. Burst cycle can be initiated with either the address status pro-
TTi-Level Three-State Output. cessor(ADSP) or address status cache controller(ADSC)
100-TQFP-1420A inputs. Subsequent burst addresses are generated internally in
the system’'s burst sequence and are controlled by the burst
address advance(RDV) input.
ZZ pin controls Power Jown State and reduces Stand-by cur-
FAST ACCESS TIMES rent regardiess of CLK.
[ R T R, SR M The KM718VB87 is implemented with SAMSUNG's high perfor-
Buaeter [ Sywhel 4| - mance CMOS technology and is avaifable in a 100pin TQFP
Cycle Time teve |12 package. Muiltiple power and ground pins are utilized to mini-
Clock Access Time tcp 8519 |10

mize ground bounce.
Output Enabie Access Time toe 4 4] 5

»

@

2

LOGIC BLOCK DIAGRAM

CLK

Bo——1

ADV—
ADSC

64Kx18
MEMORY
ARRAY

BURST CONTROL BURST

LOGIC ADDRESS  |pr0-A
COUNTER

A
Ao~ A1

ADDRESS Az-Ats
SALAL | REGISTER

A 4

ADSP

DATA-N
REGISTER

{l

TS
CS2
T8 9

-

UALSIOIY

A 4

TJOHLNOD

CONTROL
Kv/ REGISTER
llli l £ Y YY VY

CONTROL »  OUTPUT
LoGIc BUFFER

DQao ~ DQb7 y
DGPa, DQPb

Phnmsun g =
ELECTRONICS




KM718V687 64Kx18 Synchronous SRAM

PIN CONFIGURATION(TOP VIEW)
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PIN NAME
YMBOL | PINMAME | TOFEPINNO. | Lo PINNAME AFP PINNO,
Address inputs 32,33,34,35,36,37, Power Supply(+3.3V) | 15416591
44,45 46,47 48,80, | Vss Ground 17,40,67,90
81,82,99,100 N.C. No Connect 1,2,3,6,7,14,16,25,28,29
Burst Address Advance 83 30,38,39,42,43,49,50,
Address Status Processor | 84 51,52,53,56,57 66,75,
Address Status Controlier | 85 78,79,95,96
Clock 89 DQao~a7 Data Inputs/Outputs 58,50,62,63,68,69,72,73
Chip Select 98 DQbe~b7 89,12,13,18,19,22,23
Chip Select 97 DQPa, Pb 74,24
Chip Select 92 Vooa Output Power Supply | 4,11,20,27,54,61,70,77
Byte Write Inputs 93,94 (+3.3V)
Output Enable 86 Vssq Output Ground 5,10,21,26,55,60,71,76
Global Write Enable 88
Byte Write Enable 87
Power Down input 64
Burst Mode Control 31
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KM718V687 64Kx18 Synchronous SRAM

FUNCTION DESCRIPTION

The KM718V687 is a synchronous SRAM designed to %ugpart the burst address accessing sequence of the Pentium and Power PC
based microprocessar. All inputs(with the exception of OE, LBO and 2Z) are sampled on rising clock edges.

The start and duration of the burst access is controlied by ADSF, , ABV and Chip Select pins.

When 22 is pulled HIGH, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When Z2
returns to LOW, the SRAM normally operates after 2 cyctes of wake up time. ZZ pin is pulied down internally.

Read cycles are initiated with ADSP(or ADSC) usln%m: new extemal address clocked into the on-chip address register when both
BW and BW are high or when BW is fow and both and WEb are high, When ADSF is sampied low, the chip selects are sam-
pled active, and the output buffer is enabled with OF, the data of cell array accessed by the current address are projected to the out-
put pins.

Write cycles are also initiated with ADSP(or ADSC) and are differentiated into twa kinds of operations; All byte write operation and
individual byte write operation.

Alf byte write occurs by enabling GW(in dependent of BW and WEx.), and individual byte write is performed only when GW is High
and BW is Low. In KM718V687, A 64Kx18 organization, WEa controls DQao ~ DQa7 and DQPa, WEb controls DGbo ~ DQb7 and
DQPb.

T8 is used to enable the device and conditions internal use of ADSP and is sampled only when a new external address is loaded.

ADV is ignored at the clock edge when ADSP is asserted, but can be sampled on the subsequent clock edges. The address
increases intemally for the next access of the burst when AbVis sampled low.

Addresses are generated for the burst access as shown beiow, The starting point of the burst sequenca Is provided by the external
address, The burst address counter wraps around {o its initial state upan completion. The burst sequence is determined by the state
of the TBO pin. When this pin is Low, linear burst sequence is selected. And when this pin is High, interleaved burst sequence is
selected.

BURST SEQUENCE TABLE (Interieaved Burst)
Tl o Case 1 T casey | Cased
;mbﬁl’lﬂk L eH - TRe AT R M “he
First Address 0 0 1 0 1 1
0 1 1 1 1 0
1 0 [+] 0 [+] 1
Fourth Address 1 1 0 1 ¢} ¢}
{Linear Burst)
o : " " Cage 1 ~ . CaseZ. | .  GCase% ‘Case &
- PIN i ow At Ao o Aq As Ag: A A
First Address 0 0 0 1 1 0 1 1
4} 1 1 0 1 1 0 V]
1 ¢ 1 1 0 0 0 1
Fourth Address 1 1 [¢] [¥] 0 1 1 4]
NOTE : 1. IBG pin must be tied to High or Low, and Floating State must not be allowed.
TRUTH TABLES
ASYNCHRONOUS TRUTH TABLESee Notes 1 and 2)
" opemion | 7 | BE | wosuhs | o
Steep Mode H X High-Z 1. X means Dont Care".
L L DG 2. ZZ pin is pulled down internally
Read 3. For write cycles that fallowing read cycles, the output buffers must
L H High-Z be disabled with O, otherwise dala bus contention will occur.
- - 4. Slesp Mods means power down state of which stand-by cument
Write L X Din, High-Z does not depend on cycle time. of which stand-b
ich sta nt
Deselected L] x High-Z e . power down siate ¥ cure
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KM718Vv687 64Kx18 Synchronous SRAM

SYNCHRONOUS TRUTH TABLE

Hox | x| x |t [ x| x D N/A Not Selected

L L X L X X X 1 N/A Not Selected

L X H L X X X 1 N/A Not Selected

L L X X L X X 1 N/A Not Selected

L X H X L X X 1 N/A Not Selected

L H L L X X X 1 External Address Begin Burst Read Cycle
L H L H L X L 1 External Address Begin Burst Write Cycle
L H L H L X H 1 External Address Begin Burst Read Cycle
X X X H H L H 1 Next Address Continue Burst Read Cycle
H X X X H L H T Next Address Continue Burst Read Cycle
X X X H H L L k) Next Address Continue Burst Write Cycle
H X X X H L L 1 Next Address Continue Burst Write Cycle
X X X H H H H 1 Current Address Suspend Burst Read Cycle
H X X X H H H 1 Cusrent Address Suspend Burst Read Cycle
X X X H H H L 1 Current Address Suspend Burst Write Cycle
H X X X H H L 1 Current Address Suspend Burst Write Cycle

NOTE : 1. X means "Don't Care®.

2. The rising edge of clock is symboiized by T.
3. WRITE = L means White operation in WRITE TRUTH TABLE.
WRITE = H means Read operation in WRITE TRUTH TABLE.

4. Operation finally depends on status of asynch input pins(ZZ and OF).
WRlTE TRUTH TABLE
H H X X READ
H L H H READ
H L L H WRITE BYTE a
H L H L WRITE BYTE b
H L L L WRITE ALL BYTEs
L X X X WRITE ALL BYTEs
NOTE : 1. X means "Don't Care”.
2. All inputs in this table must meet setup and hold time around the rising edge of CLK(T).
ABSOLUTE MAXIMUM RATINGS"
Parameter ool symbel _ Rating Unit
Voltage on Voo Supply Relative to Vss Voo 031046 v
Voltage on Vooa Supply Relative to Vss Voba Voo v
Voftage on Input Pin Reiative to Vss VIN 03t 6.0 v
Voltage on /O Pin Relative to Vss Vio 0.3to Vopa + 0.5 v
Power Dissipation PD 1.2 W
Storage Temperature Tsta -85 to 150 °C
Operating Temperature ToPrR Oto 70 °C
Storage Temperature Range Under Bias Taias -1010 85 °C
*NOTE : Stresses greater than those listed under "Absolute Maximum Ratings™ may cause pennanem damaga 1o the device. This is a stress rating only
and functional operation oﬂho device at these or any other conditions above those indicated in the ting ions of this specification is not
imphed. E: 1o ab § rating conditions for extended periods may affect relhblmy
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KM718V687 64Kx18 Synchronous SRAM

OPERATING CONDITIONS(0°C< Ta <70°C)

33 347 v
Supply Voltage 33 347 v
Ground o 0 v
CAPACITANCE*(Ta=25°C, f=1MHz)
Input Capacitance - o VINEOV P 5 pF
Output Capacitance Cour Vour=0V - 8 pF
*NOTE : Sampied not 100% tested.
TEST CONDITIONS(TA=0 to 70°C, VpD=3.3V15%, unless otherwise specified)
Input Pulse Level ' Oto 3V
Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns
Input and Qutput Timing Reference Leveis 1.8V
Output Load See Fig. 1
DC ELECTRICAL CHARACTENST‘CS(TA—-O to 70°C, Vop=3.3V15%)

. , Sl symbol | ' TesiCondifiohs 1 Min | Max | Unht
mput Leakage Current(exeept ZZ) ‘ hie k VDD=Max Vin=Vss to Voo v ' ' -2 +2 pA
Output Leakage Current low Cutput Disabled, VouTt=Vss to Voba -2 +2 pA

Device Selected, louT=0mA, -8 - 330
Operating Current lce ZZ<V, All Inputs=VIL o Vii -9 - 330 mA
Cycle Time ztovc min 10 . 300
Device deselected, louT=0mA, -8 - 80
) ZZ3ViL, f=Max, -9 - 80 mA
All Inputs<0.2V or2Vop-0.2V -10 . 60
Standby Current st Device deseiected, louT = OmA, ZZ<0.2V, - 10 mA
=0, All Inputs=fixed (VoD-0.2V or 0.2V)
Device deselected, lout=0mA,
Ise2 2Z2Voo-0.2V, 1=Max, - 10 mA
All Inputs<ViL or2Vin
Output Low Voltage Vou joL=8.0mA - 04 v
Output High Voltage VOoH for=-4.0mA 2.4 - \
Input Low Voltage Vi -0.5" 08 \Y
Input High Voltage ViH 22 55 v

* ViLMin)= -3.0(Pulse Width<20ns)
“* In Case of /O Ping, the Max. Ve=Vooa + 0.5V
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KM718Vv687 64Kx18 Synchronous SRAM
Output Load(A) Output Load(B)
(for tzc, tLzoe, tHizoE & tHze)

bout RL=50Q f v

o <
20=500 0pF*

i ,L 3530 4. Spf

W

* Capacitive Load consists of ail components of
the test environment,

Fig. 1

AC T!MING CHARACTERIST!CS(TA—G to 70°C, Vop=3, 3v:5%)

* Including Scope and Jig Capacitance

Pammtar ‘ Unit
Cycle 'ﬁme ns
Clock Access Time ns
Output Enable to Data Valid ns
Ciock High to Output Low-Z tzc 4 - 4 - [} - ns
Qutput Hold from Clock High ton 3 - 3 - 3 - ns
Output Enabie Low to Qutput Low-Z tizoe 0 - 0 - 0 - ns
Output Enable High to Output High-Z tHzoe 2 5 2 S 2 5 ns
Clock High to Output High-Z tHze - 5 - 5 - -] ns
Clock High Pulse Width tcH 4 - 4 - s - ns
Clock Low Pulse Width toL 4 - 4 - 5 - ns
Address Setup to Clock High tas 25 - 25 - 25 - ns
Address Status Setup to Clock High tss 25 - 25 - 25 - ns
Data Setup to Clock High tos 25 - 25 - 2.5 - ns
Write Setup to Clock High tws 25 - 25 - 25 - ns
Address/Advance Setup to Clock High tapvs 25 - 25 - 25 - ns
Chip Select Setup to Clock High fcss 25 - 25 - 25 - ns
Address Hold from Clock High tan 05 - 05 - 0.5 - ns
Address Status Hoid from Clock High tsH 05 - 05 - 0.5 - ns
Data Hold from Cleck High oH 05 - 05 - 0.5 - ns
Vwrite Hold from Clock High o 05 - 05 - 0.5 - ns
Address Advance Hold from Clock High tapvH 05 - 0.5 - 0.5 - ns
Chip Select Hold from Clock High tosH 0.5 - 05 - 05 - ns
ZZ High to Power Down tPDS 2 - 2 - 2 - cycle
ZZ Low to Power Up trus 2 - 2 - 2 - cycle

NOTE : 1. All address inpuls must mest the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP ks sampied low and

is sampled low. All other synchronous in|
2. Buth chip selects must be active whenever of
3. ADSC or AGSP

must meet the specified sstup and hold times whenever this device is chip selected.
is sampled low in order for the this device to remain enabled.
must not be asserted for at least 2 Clock after leaving ZZ state.
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KM718V687 64Kx18 Synchronous SRAM

APPLICATION INFORMATION

DEPTH EXPANSION
The Samsung 84Kx18 Synchronous Burst SRAM has two additional chip selects for simple depth expansion.
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra fogic.

07
Data [+ ikl
Address 1
Ap:18) Api6) } A{ons)[ Aus | Apis)
o i
i - : — ]
P T 1
CLK L Address Data N Address Data
' —» CS2 —» €S2
l ——1C82 L* €82
Microprocessor b CLK 64KX18 CLK  64Kx18
Address sB e SB
ADSC SRAM ADSC SRAM
CLK Wex WEx
d (Bank 0) (Bank 1)
Cache OF i OE
Controller v T 54
; ! ROV AGSP [T ADV ABSP LI
L ¥ i B
ADS -

* Please refer to attached timing diagram 1
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