Q\\\\
Isaic16256 |

256K x 16 (4-MBIT) DYNAMIC RAM JANUARY 1998
WITH EDO PAGE MODE
DESCRIPTION

FEATURES The ISSI 1S41C16256 is a 262,144 x 16-bit high-performance
* Extended Data-Out (EDO) Page Mode access cycle  CMOS Dynamic Random Access Memory. The 1IS41C16256
+ TTL compatible inputs and outputs offers an accelerated cycle access called EDO Page Mode.
- Refresh Interval: 512 cycles/8 ms EDO Page Mode allows 512 random accesses within a single
S —_ _ row with access cycle time as short as 10 ns per 16-bit word.

* Refresh Mode : RAS-Only, CAS-before-RAS (CBR),  The Byte Write control, of upper and lower byte, makes the
and Hidden IS41C16256 ideal foruse in 16-, 32-bitwide data bus systems.

« JEDEC standard pinout
« Single +5V + 10% power supply These feature; make thg IS41'C. . suited. for
high band-width graphics, djdita processing,

high-performance computing deripheral
applications.

« Byte Write and Byte Read operation via two CAS
« Available in 40-pin SOJ and TSOP (Type II)
* Industrial temperature available

The 1S41C16256 is pagkaged i

OP (Type II). &

KEY TIMING PARAMETERS ——~_ )

Parameter // }5\\ -35 //Nt{ \‘/ -60 Unit
\\

Max. RAS Access Time (trac) 25 28 \ 50 60 ns

Max. CAS Access Time (tc@\ \ \ﬁ// 9 10 \_/TZ / / 14 15 ns
Max. Column Address AcceNil?h\(tM)\_Jz/ 15 8 {20// 25 30 ns
Min. EDO Page MOWP 10 11 \ \\1?\ 15 20 25 ns

Min. ReadNVrlteCy&s\Tlm ) 45 48 '\ \@ . 275 90 110 ns

PIN CONFIGURATIO
40-Pin TSOP (Type Il 40-Pi 0

il SOJ and

o7 [ 10 31[] Vo8

vee [[]1@ {

oo [ 2 vee [ 1 4941 GND

o1 [ 3 /AN oo [ 2 39[] Vo015

oz ] 4 \NS%E 3 38[] 17014

o3 5 s [ 371 vo13

vce [T s 035 36[] 11012

o4 [[]7 > Vi 35[] GND PIN DESCRIPTIONS
:;82 E 2 VO; 0 ; 2:% :'/,81:) AO-A8 Address Inputs

vo7 [T+ / 1’06 [ 9 32[1] 1709 I/00-15 Data Inputs/Outputs

WE Write Enable
Nc [] 11 s0[d NC -
NC % Ne [ 12 29[ LCAS OE Output Enable
NC = —
WE [ WE [ 28[] UCAS RAS Row Address Strobe
RAS [] 14 271 GE
RAS E ne [ 15 26[] A8 UCAS  Upper Column Address Strobe
NC ——
Ao [T Ao [] 16 5[] A7 LCAS Lower Column Address Strobe
A Al 17 24[] A6 v 5
cc ower
A2 [ A2 [] 18 23[1 A5
A3 [T A3 [ 19 22[] A4 GND Ground
vce [ 20 21[] GND
vee [ O H NC No Connection

ISS| reserves the right to make changes to its products at any time without notice in order to improve design and supply the best possible product. We assume no responsibility for any errors which
may appear in this publication. © Copyright 1997, Integrated Silicon Solution, Inc.
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1IS41C16256

FUNCTIONAL BLOCK DIAGRAM

OE
WE
[CAS —>» CAS > WE > OE
CLOCK CAS CONTROL WE CONTROL
UCAS —» ] GENERATOR »| LOGICS > LOGIC
o)
Y yy™
RAS RAS | > DATA I/0 BUS
CLOCK =
GENERATOR| [©
COLUMN DECODERS
REFRESH L ENSE AMPLIFIERS
COUNTER

\

MEMORY ARRAY,

262,144 x 16 <

MY A

AO-A8
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1IS41C16256

TRUTH TABLE

Function RAS LCAS UCAS WE  OE Addresstic /0

Standby H H H X X X High-Z

Read: Word L L L H L ROW/COL Dout

Read: Lower Byte L L H H L ROW/COL Lower Byte, Dout
Upper Byte, High-Z

Read: Upper Byte L H L H L ROW/COL Lower Byte, High-Z
Upper Byte, Dout

Write: Word (Early Write) L L L L X ROW/COL Din

Write: Lower Byte (Early Write) L L H L X ROW/COL Lower Byte DiN

pper te, High-Z
Write: Upper Byte (Early Write) L H L

L X ROW/CO oweNByt H|gh -Z
pper Byte,

AN
X / L HoL LsH  ROWROL \\DOg Dy /

Read-Write('? L
EDO Page-Mode Read® 1st Cycle: L SN H-L  H L OL Y
2nd Cycle: L —L H L Do
Any Cycle: L L—H \\L H L /BQUT
EDO Page-Mode Write)  1st Cycle H—>L N L x W/gy
2nd Cyclg/ H-L |_

EDO Page-Mode 1st Cycle: H—L eH Dout, DIN
Read-Write!'2 2nd Cycke: H—>L H—>L COL Dourt, DiN
Hidden Refresh? eadw /COL  Dout

e L L L /\L /COL Dout

RAS-Only Refresh /\ N L H A w XN\ X—"ROWNA  High-Z

CBR Refresh® \T}»L L L \ \‘X7 77 X High-Z
Notes:
1. These WRITE cycles may aligo b8 BYTE WRITE cyg
2. These READ cycles may alsoXgBYTE READ ¢

Integrated Silicon Solution, Inc. 3
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This Materi al

1IS41C16256

Functional Description

The 1S41C16256 is a CMOS DRAM optimized for high-
speed bandwidth, low power applications. During READ
or WRITE cycles, each bit is uniquely addressed through
the 18 address bits. These are entered nine bits (A0-A8)
atatime. The row address is latched by the Row Address
Strobe (RAS). The column address is latched by the
Column Address Strobe (CAS). RAS is used to latch the

first nine bits and CAS is used the latter nine bits.

The 1S41C16256 has two CAScontrols, LCASand UCAS.
The LCAS and UCAS inputs internally generates a CAS
signal functioning in an identical manner to the single CAS
input on the other 256K x 16 DRAMSs. The key difference
is that each CAS controls its corresponding /O tristat
logic (in conjunction with OE and WE and RAS). L
controls 1/00 through 1/07 and UCAS control
through 1/015.

The 1S41C16256 CAS function is determinga-oy
CAS (LCAS or UCAS) transitioning LOW
transitioning back HIGH. The two CAS ¢o
1S41C16256 both BYTE READ and BY{E
capabilities.

Memory Cycle

aborted before the minimum tras time has expired. AR
cycle must not be initiated until the minimum precharge
time trp, tcp has elapsed.

Read Cycle

Write Cycle

Awrite cycle s initiated by the falling edge of CASand WE,
whichever occurs last. The input data must be valid at or
before the falling edge of CAS or WE, whichever occurs
last.

Refresh Cycle

To retain data, 512 refresh cycles are required in each
8 ms period. There are two ways to refresh the memory.

1. By clocking each of the 512 row addresses (A0 through
A8) with RAS at least once every 8 ms. Any read, write,
read-modify-write or RAS-only cycle refreshes the ad-
dressed row.

2. Using a CAS-before-RAS refresh cycle. CAS-before-
RAS refresh is activated by the falling edge of RAS,
while holding CAS LOW. In CAS-before<RAS refresh

access or device selectio
remains in the High-Z sia

g edge, instead of the rising edge.
valid data output time in EDO page

g time becomes shorter.

EDO page mode, due to the extended data function, the
CAS cycle time can be shorter than in the fast page mode
if the timing margin is the same.

The EDO page mode allows both read and write opera-
tions during one RAS cycle, but the performance is
equivalent to that of the fast page mode in that case.

Power-On

After application of the Vcc supply, an initial pause of
200 ps is required followed by a minimum of eight initial-
ization cycles (any combination of cycles containing a
RAS signal).

During power-on, it is recommended that RAS track with
Vcc or be held at a valid ViH to avoid current surges.

Integrated Silicon Solution, Inc.
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1IS41C16256

B

ABSOLUTE MAXIMUM RATINGS™

Symbol Parameters Rating Unit
VT Voltage on Any Pin Relative to GND —-1.0t0 +7.0 \Y
Vce Supply Voltage —1.0to +7.0
lout Output Current 50
Pp Power Dissipation 1
Ta Commercial Operation Temperature 0to +70
Industrial Operation Temperature —40 to +85
TstG Storage Temperature —-551t0 +125
Note:

1. Stress greater than those listed under ABSOLUTE MAXIMUM RATINGS may cau
damage to the device. This is a stress ragti\qg only and functional operation of the d
or any other conditions above those ing edi i i i
implied. Exposure to absolute m;
reliability.

RECOMMENDEDPPEWNG CO

Symbol P ra'éater\ \
Vee SL)pp?xVoltage) }

Vi ¢ \JInpoxHid-Vetlagh \3.4/ /—/ VCC+1.0 Vv
ViL O\ Mut Dow-Vettage /S~ o A +0.8 Vv

A omxqercial Ambient Temperagye 0 — 70 °C
W | Ambient Temperaiyre —4 — 85 °C
CAPACITANCE®:2

Symbol Parameter \ < / / Max. Unit

CINT Input Bapacitance: AMS 5 pF
Cinz InpuNCapsgitance: BAS, UCAS, LCAS, WE, OE 7 pF
Cio _Dsja Indy/OnpulLaphicitance: 1/00-1/015 7 pF
v
Notes:
1. Tested design or process changes that may affect these parameters.
2. Test con =1 MHz, Vcc = 5.0V + 10%.
Integrated Silicon Solution, Inc. 5
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1IS41C16256

ELECTRICAL CHARACTERISTICS®™
(Recommended Operation Conditions unless otherwise noted.)

Symbol Parameter Test Condition Speed Min. Max. Unit
T Input Leakage Current Any input OV < VIN < 5.5V —10 10 nA
Other inputs not under test = 0V
lio Output Leakage Cutrrent Output is disabled (Hi-Z) —-10 10 HA
0V < Vour < 5.5V
VoH Output High Voltage Level loH =-2.5 mA 24 — \Y
VoL Output Low Voltage Level loL = +2.1 mA — 0.4 \Y
lcc1 Stand-by Current: TTL RAS, LCAS, UCAS>ViH Commercial — mA
Industrial 4
Icca Stand-by Current: CMOS RAS, LCAS, UCAS > Vcc — 0.2V
lcc3 Operating Current:
Random Read/Write34
Average Power Supply Current
Icca Operating Current: , LCAS, UCAS,
EDO Page Mode®@34 c = tpc (min.)
Average Power SupRly CuNe
lccs
Icce Refresh Current: RAS, LC
CBR@33 trc = trc (M
Average Power Supply Cuxen
-40 — 200
A -50 — 180
AN -60 — 170
Notes:

1. An initial pause of 200

Zup followed by eight RAS refresh cycles (RAS-Only or CBR) before proper device
ake-up should be repeated any time the trer refresh requirement is exceeded.

2

3. Specified valugt aré Q minimum cycle time and the output open
4. Column-addres¥is CRg ach EDO page cycle

5. Enables on-chip r&

This Materi al
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1IS41C16256

AC CHARACTERISTICS(:23458)
(Recommended Operating Conditions unless otherwise noted.)

25 28 35 40 50 -60
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max Min. Max. Units
tRC Random READ or WRITE Cycle Time 46— 48 — 60 — % - 9 — 10 — ns
tac  Access Time from RAS®7 ) — 28 — 3% — 40 — 50 — 60 ns
fc  Access Time from CAS®3 1 — 8 - 9 — 10 — 12 — 14 — 15 ns
taa Access Time from Column-Address® - 12 — 15 — 18 - 20 — 2 — 30 ns
tras  RAS Pulse Width 25 10K 28 10K 3H 10K 40 10K 50 10K 60 10K ns
e RAS Precharge Time 15 17 20 - % — 0/~ W — s
foas  CAS Pulse Width® 4 10K 5 10K 6 10K 6 1K & AK N0 \10K ns
icp CAS Precharge Time®2 4 P 5 — 5 — BN M Y= ns
fest CASHold Time © 5 /(8 B — 4 DN\ H S s
taco  RASto CAS Delay Time!*2 0 TIA W 19 11 28 17/ 9 BN ¥ 6 ns
tasn  Row-Address Setup Time 0V= \0N\N- 0 — &/ — N0 — ns
i Row-Address Hold Time A= O\_ 6 — 6N\-—-"/8/> 10 — s
tasc  Column-Address Setup Time® /A 0 Y~ 0 N Y/~ 0 — ns
it Column-Address Hold Time® [ ([ 5\ 5 — 6/~ \0 — 10— s

R Column-Address Hold Time \W} 20 — 30 % 0 — 4 — s
(referenced to RAS) /\\

a0 RASto Column-Address DetyTIm¥! N8 A5 8 I~ _ 10 20 ~»7 A 14 25 15 0 ns

. Column-AddressighSlead e N\, 12 — 15 & T — 2" — 25 — 30 — ns

e RASIoCASPrechage Thgem > N 0 —

st RASHodTime® N .\ ~ 7 —
foiz CASto Ouputin Low-Z053\ \| s /3 -\ - 3 — 3 — 3 — ns
fcap  CASto RAS Precharge Timee™N/" s/~ S O—- \»¥ - 5 — 5 — 5 — s
foo Ouiput Disable Time/'*# 3 NG Y Y 3 15 3 15 3 15 3 15 ns
for  Output Enable Time® 19 - AN N\/Y - 10 - 10 - 15 — 15 ns
foec  OEHIGHHold Tme fromCASHIGH A 10 — \J0 /~ 10 — 10 — 10 — 10 — s
foer OEHIGH Pulse Width N0 -, - 1 - 1 - 10 - 10 —
foes  OELOWio CASHIGH Selup Tty \\ /75 — 5 — 5 — 5 — 5 — g
tres  Read Command Setup TWW y R 0 V7/ 0 - 0 - 0 — 0 - 0 — ns
ti Read Command Hold <<// N~ 0 - 0 — 0 — 0 — 0 —
(referenced to RAS)"2
- 0 - 0 — 0 — 0 = 0 —

ot Read Comma Tmc\ /
(reference ogA\)“? 2”

o Wil pdpafid Hi el NV 5 — 5 — 5 — § — 8 — 10 — s

won  Write SqmmaxgAlolg A 9 — 2 — 3 — 3% — 40 — 50 — s
(referencesjo RAZL

we  Write CommansPuiWidin(™ 10 — ns

ez WE Pulse Widihs iNDable Outputs 0 — 10 — 10 — 10 — 10 — 10 — ns

o
|
(&3]
I
I
(o]
I
oo
I

L Write Command to RAS Lead Time™ 7 = 7 = I I 14— 5 — s
tow.  Write Command to CAS Lead Time(™2" 5 — 5 — 8§ — 12 — 14— 5 — ns
twes  Write Command Setup Time(™ ™2 0 - 0 - 0 - 0 - 0 - 0 - ns
e Data-in Hold Time (referenced 1o RAS) 19  — 21 — 3 — 30 — 0 — 0 — ns
Integrated Silicon Solution, Inc. 7
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1IS41C16256

AC CHARACTERISTICS (Continued)('23458)
(Recommended Operating Conditions unless otherwise noted.)

-25 -28 -35 -40 50 -60
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Units
tAcH Column-Address Setup Time to CAS 15 - 15 - 15 — 15 — 15 — 15 — ns
Precharge during WRITE Cycle
toer  OE Hold Time from WE during 5 — 5 — 8 - 8 - 10 - 5 — ns
READ-MODIFY-WRITE cycle™
tos Data-In Setup Time'™ 22 0 - 0 - 0 - 0 - 0 - 0 — s
toH Data-In Hold Timg""= 22 5 — 5 — 6 - 6 - 8 — -~ — s
tawc READ-MODIFY-WRITE Cycle Time 6 — 0 — 80 — 100 — 125 A MmN\ ns
twp  RASto WE Delay Time during 3B — 40 A — 45— 5 — 70 {— 80 N\—\ ns
READ-MODIFY-WRITE Cycle( /> A \\ »
iowo  CAS fo WE Delay Time" 2" 7 — /18— 25 — 30 — /P \ DS ns
tawo  Column-Address to WE Delay Time™ a2 <X /N 0 - L VAR
tc  EDO Page Mode READ or WRITE 0 -7 2NN\ 1”2 — 15 N/~ A5 — s
Cycle Time® TN
tras  RAS Pulse Width in EDO Page Mode B0 \28 100K~ 35 100K 7740 00K N30 MO0~ 60 100K ns
fopn  Access Time from CAS Precharge!™ £ #\ Y} — 2f /= AN D\ — 3 ns
twc  EDO Page Mode READ-WRITE 52\—/ ]4 — 4 % ) 47 — 5% — ns
Cycle Time® O\
fcoh  DataOutputHoldafier CASLOW N, \, ™ =—3 — /N - ¥~—/3 — 3 — ns
3 15 3 15 s

torr Output Buffer Tum-Off Defay 3 15 T 3 :
CAS or RAS15.15.29 —

iz OuiputDisableDelayfromWs, . 3 15 3N\ 15 Vi Z~4 15 3 15 3 15 ns

{GLCH LastmgoingLOWtoFirstCT\> 0 - 1/ — A 0 — 10 — 10 — ns
returning HIGH®! />

foss  CAS Setup Time (CBR REFRESH)¢ 20 5 NV A 8% — 10— 10 — 10 — ns

foin  CASHold Time (CBR REFRESH) 2! 7 - NS/ A - 1w - 1 — 10 — s

toro  OE Setup Time prior to RAS during 0 - 0N\ — I 0 - 0 - 0 — ns

HIDDEN REFRESH Cycle N\ X

ter  Refresh Period (512 Cycles) N8 /> 8 - 8 - 8 — 8 — 8 ms

fr Transition Time (Rise or Fa@ N A 1 50 1 50 1 50 1 50 ns
8 Integrated Silicon Solution, Inc.
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1IS41C16256

Notes:

1.

2.

w

©x Nook

. The first xCAS edge to Ig
. The last xCAS edge to tra

. Last faIImg xCAS edge to first rising xCAS edge
. Last rlsmg xCAS edge to next cycle’s last rising
. Last rising xCAS edge to flrst falling xCAS edge.

: Last xCAS to go LOW.
- VOs controlled, regardless UC

An initial pause of 200 us is required after power-up followed by eight RAS refresh cycle (RAS-Only or CBR) before proper device
operation is assured. The eight RAS cycles wake-up should be repeated any time the trer refresh requirement is exceeded.

ViH (MIN) and ViL (MAX) are reference levels for measuring timing of input signals. Transition times, are measured between ViH and
Vi (or between ViL and ViH) and assume to be 1 ns for all inputs.

In addition to meeting the transition rate specification, all input signals must transit between Vi+ and ViL (or between ViL and ViH)
in a monotonic manner.

If CAS and RAS = Vin, data output is High-Z.

If CAS = Vi, data output may contain data from the last valid READ cycle.

Measured W|th a load equivalent to one TTL gate and 50 pF.

Assumes that trep < trep (MAX). If trep is greater than the maximum recommended value shown in this table, trac will increase by
the amount that trcp exceeds the value shown.

Assumes that trcb > treo (MAX).

If CAS is LOW at the falling edge of RAS, data out will be maintained from the previous cycle. To initiate a n
data output buffer, CAS and RAS must be pulsed for tcr.

y_cycle and clear the

Integrated Silicon Solution, Inc. 9
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01/22/98

This Material Copyrighted By Its Respective Manufacturer



1IS41C16256

READ CYCLE
et tRC -
- tRAS - |4— tRP —— ]
RAS N 7 N
- tCSH .
la—— tRSH | | t— tRRH —p]
{CRP—t—p»| |.a—————— tRCD ———— |- tCAS—{CLCH-b=]
UCAS/LCAS ~ F N\ V'Fi —
-t tAR =
l.a—— tRAD -\ tRAL ———
tASR-I-.-» <—>1-tRAH tAsc ‘/ 2 - =1 {CAH A
ADDRESS ~ X Row X Column X @ Row,
A
- <—-tRcs\\| \\ 4tn A
WE N/
tAA D
[ G/\\
1CAC = - g\ tOFF(1)
e} Ope Valid Data p—— Open —
t I toD
OE . . . .

Note: \/

1. toFF is referenced from rising edge ? RAS whic! occurs last.

10 Integrated Silicon Solution, Inc.
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1IS41C16256

EARLY WRITE CYCLE (OE = DON'T CARE)

- tRC -
- tRAS - |<— tRP —
RAS N g N
- tCSH >
la— tRSH -~
tCRP || | —————— tRCD ————— |- tCAS—tCLCH-|
UCAS/LCAS 7 N\ )4
- tAR -
l«—— tRAD p Ny tRAL -
tASR—| -ttt (<t tRAH/;é 2 | | tCAH -] 9
- tACH >
O\ / O\
ADDRESS X Row Column X Row

- AN towL . </
N 5
- /\ A tWGR " -
-} tWCS —m= tV\M
O\ v4 twP /7
WE X / [~ ¥

% tDHR A \“< - o
|7\—tDS—l\ \;W'

Valid Data

- §<///>

o
&

Integrated Silicon Solution, Inc. 11
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1IS41C16256

READ WRITE CYCLE (LATE WRITE and READ-MODIFY-WRITE Cycles)

| tRWC >
- tRAS > |<a—mLtRP
RAS S( ) \_
- tCSH -
<« tRSH -
tCRP—{t—| |¢—— tRCD - tCAS —tCLCH —— ]
UCAS/LCAS 7 K\ /]
- tAR - <
l«— tRAD i’ > tRAL -
tASR—{ | |t tRAH  tASC g |— tCAH —m
N\ tACH
AN N
ADDRESS Row Column X
-l /\ w
\

N - tcw,
MY e
WE \/ / 7 \
< tAA —
AC 7&
tCLZ |t | | tDH
> o

110 Open VAN Valid Dout ) Valid Din }— Open —
// /*3“‘ -
. _ X> / N

\/ 2 Undefined

XXX

Don't Care

12 Integrated Silicon Solution, Inc.
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This Materi al

1IS41C16256

EDO-PAGE-MODE READ CYCLE
- tRASP »| |a«—»ltRP
—_— —
RAS N 7 \_
| t—————— tCSH | t———1PC (1) ———=] |t—— tRSH —»
tCRPet—tn| |¢—— tRCD — |t tCAS ]| |- 1CP ] |~ tCAS ] - tCP ] [a-tCAS, - tcp
tCLCH tCLCH tCLCH
UCAS/LCAS / N N l N i N
tAR >
le—tRAD —m| tRAL ~
tASR et IASCa > [4mpICAH 1ASC1am) [amfiCAH tlAscA=A=tcﬁ~§
ADDRESS X Row XCqumn XColumnX XCqumn)( XRow
tRAH-{= / - ,){RH
- RCS—= 1 A\ / NRCH P—
WE Y \ 7 N
L tAA —] \/\‘ tAA—] X\ A —»/ >
AN > |- tcPA—a] [ NCP /
tCAC N\ . tCAC H ey - o7
toLz] tCOH et tCLZ Nt e tOFF
e
e Ope Valid Data Vald Deta, b7 (O VaidData - Open
_<_>| tOEHC([U{ | |a—m! tOE
tOES - - |t—TOD —= | |«#—t{OES—=| |=pt tOD
—
_ ; > v .
OE \\ A /72\/ N Z
lt— tOEP —
B undefined
0 't Care
Note:

1. tpc can be measured from falling edg
measurements must meet the tpc spe

N Oons.

N
OKCAS to faIIinMAS, or from rising edge of CAS to rising edge of CAS. Both

Integrated Silicon Solution, Inc.
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1IS41C16256

EDO-PAGE-MODE EARLY-WRITE CYCLE

- tRASP - tRP
RAS \ 4
l@«————tCSH |——— tPC ———] |— tRSH —
{CRP{t—| | t——— tRCD — i<t~ tCAS | |<tt-tCP-#{ [t~ tCAS i [«t-1CP-3| |<t-1CAS ] tCcP.
tCLCH tCLCH tCLCH
UCASLCAS ~_ J i\ N R s
tAR =i tACH —»
lt—tRAD — il tACH —»| - tACH —m| - tRAL -
tASR St tASC -t w1 tCAH tf—\SC | |a—11CAH tlASCA> | tCAH
ADDRESS X Row X X Column CqumnX XCqumn X Rqw
tRAHS - tCWL: (- tCWL: - tCWL- N
1 tWCS -l tWCS FER Y
tWCH |t WO H 4
-t twi -t WP — TWEQ )
N W</ A

- \ N
WE X /’\p:\vz’
- tW R{,-\\=
la—— tOQHR
oo el [ porer
DM D H— et

110 Valid Data Valid Data Valid Data X

>\ —

S
NS

v
&

14 Integrated Silicon Solution, Inc.
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1IS41C16256

EDO-PAGE-MODE READ-WRITE CYCLE (LATE WRITE and READ-MODIFY WRITE Cycles)

-t tRASP - tRP
RAS N / \_
J}ﬂ\_

tCSH . tPC/ tPRWC(!) ——] tRSH
1CRP-e - tRCD ———m»tet— 1CAS, {ICLCH —| [«at—tCP—m| |t— 1CAS, {CLCH —iw{ [«t—tCP—=| |t— 1CAS, {CLCH —i
UCASLCAS — J N Vg N 4 N\ /
tASR~'<—> ——1RAD —m=] - tRAL -
tRAH ~| TASCe lat— 1CAH —m] tIlI SC_1<_> <—tCAH—>| lSC - <—TCAH~>|
|
ADDRESS x Row k X Column X X Column X X Column )( XRow

tRWD iR
tRCS - tCWL- - tCWL: - WL-

puy
twp twp WP -
tAWD tAWD - tAWD
[a—1CWD —m 4 — tCWD—m| WD N
— \ \
WE \ \—/ / \
[— tAAT— o tAA—] tAp—
——NCPA —» 1DH - tCP< -t
A~
AC > />

N\

1DS-m{

tC tcLz

/0 DouT)X DIN Dout)X Din }—— Open
top top
toE - /‘tQE Y- F*tOEH—>|
OE

S

v R Undefined
A Don't Care

Note:
1. tpc can be measured from falling edge of CAS
measurements must meet the trc specifications.

Integrated Silicon Solution, Inc. 15
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1IS41C16256

EDO-PAGE-MODE READ-EARLY-WRITE CYCLE (Psuedo READ-MODIFY WRITE)

- tRASP - tRP
RAS ‘s( 7
- tCsH -
-t tPC ot tPC —————— | | tRSH
{CRP et | |t tRCD -t {CAS — ! |«t——tCP—pm] |¢—— 1CAS [t——1CP—p] | t—— {CAS —m tcP.
UCAS/LCAS / N Vg N l‘ N\ /- ; 1\
[e——— AR - tACH
tASRJ[<-> |t—— tRAD —=] tRAL
tRAH 1ASCat—m lat— tCAH —am| tAsSC - <—tCAH—>| tASC—{t—m la—1CAH
| ;
ADDRESS X Row X Column (A) X X coumn(®) X X Column XRow\
tRCS ‘! y tRCH
/ e tWCS | [ twC
WE / PR
le—tanl—» /\ tR;\—» tWHZ - 4
tRAC > la—1C i - <
tcac 1CACN \
tCOH | iDs [t N IDH
—
e} Open Valid Data (A) Valid Data (B) DiN pen
toE ) ) (
OE P
\\ Cy Don't Care
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1IS41C16256

AC WAVEFORMS

READ CYCLE (With WE-Controlled Disable)

UCAS/LCAS 7

ADDRESS X Row X

RAS N
- tcsH
{CRP—{<t—p»| |-@—— tRCD lt— tCAS |t———— tCP———p|
X 's
A\ N
- tAR -
i
l«—— tRAD — =] /
tASR_|<_-. < RAH  tASC-t—m-|  [—m1CAH tASC —|a 7’ ’\
Column X Cojumn )

-1@:3 N tRCH R N

" — jk@% >

le}

tRAC
N4
tCAC - A >
toLZ Whiz=t—> CLz
Open Valid Data )= Openq:

tOE toD

X Undefined

Don't Care

tRAS— ml|la—— tRP — |

2

UCAS/LB4S N/
tASR—|4—> 4—>|-tRAH
ADDRESS X Row X : - X Row
I/O Open

Integrated Silicon Solution, Inc.
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1IS41C16256

CBR REFRESH CYCLE (Addresses; WE, OE = DON'T CARE)

|«t— tRP —| |——— tRAS— | | ¢—— tRP — | |«¢———— tRAS———
7 —
RAS / N / N
tRPC —ft—pm) tCHR et | tRPC —f-= - 4 tCHR

{CP—- - + tCSR -—m {CSR
UCAS/LCAS V4 sl y4 N

o ~ oper - </v\
N

HIDDEN REFRESH CYCLE ( QE)= LOW)™

tRAS

1CRP—tt— %tRCD
A\ 4

UCAS/LCAS 7

RAS

V4
7,

tASR_|<-> <_>|-t ASC—

ADDRESS X R

--—{CAC - tOFF(2) —t—t-
tcLZ
— A Valid Data Open-
- - -] tOD
«t—— tORD
\s 7
BR Undefined

Notes:
1. A Hidden Refresh may also be petformed after a Write Cycle. In this case, WE = LOW and OE = HIGH.
2. torF is referenced from rising edge of RAS or CAS, whichever occurs last.
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1IS41C16256

ORDERING INFORMATION
Commercial Range: 0°C to 70°C

Speed (ns) Order Part No. Package

25 1S41C16256-25K 400-mil SOJ
1S41C16256-25T 400-mil TSOP (Type )

28 1S41C16256-28K 400-mil SOJ
1S41C16256-28T 400-mil TSOP (Type I1)

35 1S41C16256-35K 400-mil SOJ
1S41C16256-35T 400-mil TSOP (Type Il)

40 1S41C16256-40K 400-mil SOJ
1S41C16256-40T 400-mil TSOP (Type 1)

50 1S41C16256-5QK 400-mil SOJ
1IS41C1625 400-mil TSOP (Type Il) o

60 IS418<?2€ &g\ 400-mil SOJ W
1S4 1C¢628860 400-mil TSOP (Tyge A

s N

N

Sp@Qs)\cS?depP@/No. Package—" /) /

3 ISTTCT6256-35KI < WU

S41C16256-35Tl X6Q-MMKSOP (Type Il)
41C16256-40KI 4\0{%n o)

Nmms%yi}ﬂ \4 yﬁ?g) (Type Il)
|S41cz€2§{6’or< mn sS0J

1S41C, yl)> il TSOP (Type 1)

60 IS41C1 M 0-mil SOJ
IS41C162 400-mil TSOP (Type 1)

Integrated Silicon Solution, Inc.
2231 Lawson Lane

Santa Clara, CA 95054

Fax: (408) 588-0806

Toll Free: 1-800-379-4774
http://www.issiusa.com
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