% CELESTICA..

1M x 72 FPM UNBUFFERED DIMM

FEATURES

* 168-pin industry standard 8-byte dual-in-line memory module

» JEDEC compliant: 21-C, Fig. 4-13A,B,C, D, |

L] L * L] * . .

: No. 95 MO-161

High performance, CMOS

Single 5.0V + 10% power supply
TTL-compatible inputs and outputs
Fast Page Mode access cycle
Refresh modes: RAS-ONLY, CAS-BEFORE-RAS, HIDDEN
Refresh: 1024 refresh cycles every 16 ms
Dimensions: 5.25" (length) x 1.00" (height) x 0.354" (max thickness)

PERFORMANCE RANGE

SYMBOL |PARAMETER Rating
60 ns 70 ns

trac RAS Access Time 60 ns (max) 70 ns (max)
toac CAS Access Time 15 ns (max) 20 ns (max)
taa Access Time from Column Address 30 ns (max) 35 ns (max)
tac Random Read or Write Cycle Time 110 ns (min) 130 ns (min)
toc Fast Page Mode Cycle Time 45 ns (min) 50 ns (min)
ORDERING INFORMATION
DESCRIPTION PART | ENGINEERING DESCRIPTOR

NUMBER
1M x 72, 60 ns, Gold Tabs, SOJ 20519C CLOO1NO1730LOAJ-60
1M x 72, 70 ns, Gold Tabs, SOJ 20520C CLOO1TNO1730L0AJ-70
1M x 72, 60 ns, Gold Tabs, SOJ 9827C CLO01NO01730L00J-60
1M x 72, 70 ns, Gold Tabs, SOJ 9088C CLOO1TNO1730L00J-70
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D) criesticA. 1M x 72 FPM UNBUFFERED DIMM

CARD OUTLINE
TOP VIEW
(= h.2%" = 3 K= 0202" (SOJ assembly)
> [
SIDE VIEW

(component area shown)

GENERAL DESCRIPTION

The 1M x 72 DIMM uses dynamic RAM devices and is designed for use as a general-purpose 8-byte wide memory
assembly with 8 data bits per byte and an extra 8 bits being used as Check Bits (CB0~CB7). The DIMM is populated
with four 1M x 16 DRAMs and two 1M x 4 DRAMSs.

The DIMMs have a 256 byte serial EEPROM which is used to read DIMM attributes. These include addressing,
data width, access times, and other features. This information is obtained from the DIMM using the 1°C two wire
protocol.

During Read or Write Cycles, each byte may be uniquely addressed via 20 address bits, with the first 10 bits
(A0~A9) latched on RAS and the latter 10 bits (A0O~A9) latched on CAS. READ or WRITE cycles are selected with
the WE input, with a logic low indicating a WRITE cycle and a logic HIGH indicating a READ cycle. During a WRITE
cycle, data-in is latched by the falling edge of WE or CAS, whichever occurs last.

FAST PAGE MODE operation allows for faster READs or WRITEs within a row-address-defined page boundary.
A FAST PAGE MODE cycle is initiated with RAS followed by CAS, then strobing CAS to latch different column
addresses while holding RAS LOW.

Returning RAS and CAS high terminates a memory cycle and returns the DRAMs to a reduced-current STANDBY
state.

Memory cell data is retained in its correct state by maintaining power and executing any RAS cycle (READ,
WRITE) or RAS refresh cycle (RAS-ONLY, CBR, or HIDDEN) so that all 1024 combinations of RAS addresses
(A0~A9) are executed at least every 16 ms. The CBR refresh and HIDDEN refresh cycles will invoke the on-chip
refresh address counters for automatic RAS addressing.
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% CELESTICA.

1M x 72 FPM UNBUFFERED DIMM

PIN DESCRIPTION

ﬁS_TFU\—S:E Row Address Strobe
CASO0-~CAS7 Column Address Strobe
WEO,WE?2 Write Enable
OED0,0E2 QOutput Enable
AO0~A9 Address Input
DQO~DQ63 Data Input/Output
CB0~CB7 Check Bits
VCC Power (+5.0V)
VSS Ground
SDA Serial Data
SCL Serial Clock
SA0~SA2 Serial Address
NC No Connect
DU Don't Use
SERIAL PD ASSIGNMENTS
Serial Serial EEPROM Data
Byte - EEPROM > .
P Description Entry Binary Bit Hox
Value 716|5|413|2}|1]0
0 Number of Serial EEPROM 128 11ololololololo] so
Bytes
Total # Bytes in Serial
1 EEPROM 256 o|lo|O]O}1}jO}O]O| O8
2 Memory Type FPM ojojojofojofo]|1| ot
3 # of Row Addresse Lines 10 o|jo|Jo]o|1]0 0| OA
4 # of Column Address Lines 10 0OJl0]O]|O}1]0]|1]0] OA
5 # of DIMM Banks 1 0O|lojo]Oo|O}O]O]1 01
6 Module Data Width (Low Byte) 72 oj1{ojo|t1]Oo|O]O| 48
7 Module Data Width {High Byte) 0 g|0|O0O|lO0O]J0O}O]OfO} OO
8 Module Interface lL.evels TTL oJlojo|Oo]Oo]Oo]|O]O]| OO
60 ojo|1]1]|1]1]10}0] 3C
9 RAS Access
70 o|1]0]O|O}|1]1]0]| 46
15 o|jojojo|t}1]1]1 OF
10 | CAS Access
20 ol|o|lO]1]Oo}jtiO|O]| 14
11 | DIMM Configuration Type ECC ojojojojojof|1|o0] 02
12 | Refresh Rate/Type 156625us |0 JO|O|O}|OjO]|]O|O] 00
13 | DRAM Data Width x16 oljojofl1]o0fjojo]O} 10
14 | Error Checking Data Width x4 cJjojojo]oj1jojol 04
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P ceLesTICA. 1M x 72 FPM UNBUFFERED DIMM

PIN CONFIGURATION

Pin# [Front Side Pin# [Front Side Pin# |Back Side Pin# |Back Side
1 VSsS 43 VvSS 85 VSS 127 VSS
2 DQo 44 OEZ 86 DQ32 128 DU

3 DQt 45 RAS2 87 DQ33 129 NC
4 DQ2 46 CAS2 88 DQ34 130 CAS6
5 DQ3 47 CAS3 89 DQ3s 131 CAS7
6 VCC 48 WEZ 30 VCC 132 DU

7 DQ4 49 vCcC g1 DQ36 133 VCC
8 DQs 50 NC 92 DQ37 134 NC

9 DQ6 51 NC 93 DQ38 135 NC
10 DQ7 52 cB2 94 DQ39 136 CB6
11 DQ8 53 cB3 95 DQ40 137 ce7
12 VSS 54 VSS 96 VSS 138 VSS
13 DQ9o 55 DQ16 g7 DQ41 139 DQ4g
14 DQ10 56 DQ17 98 DQ42 140 DQ49
15 DQM 57 DQt8 99 DQ43 141 DQ50
16 DQ12 58 DQt9 100 DQ44 142 DQS51
17 DQ13 59 vCcC 101 DQ4s 143 vece
18 vCC 60 DQ20 102 VvCC 144 DQ52
19 DQ14 61 NC 103 DQ46 145 NC
20 DQ1s 62 DU 104 DQ47 146 DU

21 CBO 63 NC 105 CcB4 147 NC
22 cB1 64 VSS 106 cB5 148 VSS
23 VSS 65 DQ21 107 VSS 149 DQ53
24 NC 66 DQ22 108 NC 150 DQ54
25 NC 67 DQ23 109 NC 151 DQ55
26 vCce 68 VSS 110 vCC 152 VSS
27 WEC 69 DQR24 111 DU 153 DQs56
28 CASO 70 DQ2s 112 CAS4 154 DQs7
29 CAST 71 DQ26 113 CAS5 155 DQ58
30 RASO 72 DQ27 114 NC 156 DQS59
31 OE0 73 vce 115 DU 157 vCceC
32 VSS 74 DQ28 116 VSS 158 DQ60
33 A0 75 DQ29 117 A1 159 DQ61
34 A2 76 Da3o 118 A3 160 DQ62
35 A4 77 DQ31 119 A5 161 DQ63
36 AB 78 V8s 120 A7 162 VSS
37 A8 78 NC 121 A9 163 NC
38 NC 80 NC 122 NC 164 NC
39 NC 81 NC 123 NC 165 SA0
40 VCC 82 SDA 124 vce 166 SA1
41 vCC 83 3CL 125 DU 167 SA2
42 DU 84 vCC 126 by 168 vC
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) crLesTicA. 1M x 72 FPM UNBUFFERED DIMM

D00—631>
—_ e g P—
ggs-l —————]¥CAS poe-15 DeB-15 CB@‘7>
50 (RS
i " N
RASO RAS
— 1
WE
= AB-9
Bt e
CAs3 UCAS 1noe-15| DO16-31
CAS2 LCAS N—"]
LI ieas U2
) S HE ro-o[
OE@ OE I
e e g
CASS ————————UCAS  poe-15| Doz2-47
CAS4 ——— | icAs R
/RS2 oS RAS
—_ L
3 AB-a
OFE I~
o b |
CAS? UCAS poe-15| Do48-63
CASB LCAS N——
HHRRS
U4
WE3 WE AB-9
o€z € 0F N
cRS1 ————3A5 e
e e Doe-3| cea-3
J— — 1
e — 1% FB-9
OE® Ot N
A 1995 1e-a| cra7
RAS2 ————RAS Us NNe—
p— . g S|
WEZ — IiF
i s AG-3
o2 —°F 1 —
AG-9 [
2
I2C EEPROM vee
scL sSDA _L TO DRAM
S — —l—' AND EEPROM
M AL A2
uss

b

SABD SAL SA2

FUNCTIONAL BLOCK DIAGRAM

Document 16147C

Revision 0

Copyright © 1996, Celestica Inc. All rights reserved. Page: 5 of 15
Use is further subject to the provisions at the end of this document.



% CELESTICA.

1M x 72 FPM UNBUFFERED DIMM

TRUTH TABLE

FUNCTION RAS [cAs |WE [oE |ROW [COL Ipox

Standby H X X X X X Hi-Z

Read L L H L ROW |COL |Valid Dy,

Early-Write L L L X ROW ICOL |Valid D,

RMW L L H-L L-H ROW |COL |Valid Dgyr

Fast Page Mode-Read 1st Cycle L H-L H L ROW |COL |valid Dy,

Subsequent Cycles L H-L H L N/A COL  |Valid Dy

Fast Page Mode-Write  1st Cycle L H-L L X ROW |COL |valid D,

Subsequent Cycles L H-L L X N/A COL |Valid Dg,r

Fast Page Mode-RMW  1st Cycle L H-L H-L H-L ROW |COL |Valid Dy,

Subseqguent Cycles L H-L H-L H-L N/A COL  |Valid Dy y

RAS-Only Refresh L H X X ROW |N/A Hi-Z

CAS-Before-RAS Refresh H-L L H X X X Hi-Z

X:"H" or "L." DIN:Data In DOUT:Data Out Hi-Z:High Impedance N/A:Not Applicable

ABSOLUTE MAXIMUM RATINGS (Note 1,22)

SYMBOL| PARAMETER RATING UNITS | NOTES

Ve Power Supply Voltage -1.0t07.0 Vv 2

Vi _ _ -1.0t0 7.0 Vv 2
Voltage on any Pin Relative to V¢

Vour -1.0t0 7.0 Vv 2

Topr Operating Temperature 0to 70 °C

Tag Storage Temperature -55to 120 °C

Py Power Dissipation 6.0 W 17,31

los Short Circuit Output Current 50 mA 17
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) CELESTICA. 1M x 72 FPM UNBUFFERED DIMM

RECOMMENDED OPERATING CONDITIONS (T,= 0 to 70 °C) (Note 2)

SYMBOL [PARAMETER MIN. TYP. MAX. UNITS [NOTES

Vee Supply Voltage 45 5.0 55 \

Vss Ground 0 0 0 \

v, Input High Voltage 2.4 min (6.0, v ez
Vee+1.0)

Vi input Low Voltage -1 0.8 \ 22

T,: Ambient temperature

CAPACITANCE (f = 1 MHz; T, = 25 °C) (Note 22)

SYMBOL| PARAMETER MAX. | UNITS | NOTES
C, Input Capacitance (A0-A9) 36 pF
Co. input Capacitance (RAS0,RAS2) 21 pF
Ci Input Capacitance (CAS1,CAS5) 14 pF
Cu Input Capacitance (CAS0,CAS2~CAS4,CAS6,CAS7) 7 pF
Cis Input Capacitance (WE) 21 pF
Ce Input Capacitance (OE) 21 pF
Co Output Capacitance (Data In/Out) 7 pF

T,: Ambient temperature
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% CELESTICA. 1M x 72 FPM UNBUFFERED DIMM

DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.) (Note 18,22)
SYMBOL |PARAMETER SPEED | MIN. MAX. [NOTES
leey OPERATING CURRENT: Average Power Supply 60 ns . 983
Operating Current (RAS,CAS, Address Cycling@t,. . 3456. 16
taciminy Voo = Vee (mag)(MA) 70 ns - 923 "
leco STANDBY CURRENT (TTL): Power Supply Standby Don't
Current (RAS=CAS=Vcc, Data out is disabled (Hi-Z), c n - 12
all other inputs =Vec, Ve =Vee max) (MA) are
locs RAS-ONLY REFRESH CURRENT: Average Power 60 ns - 983
Supply Current, RAS-Only Mode (RAS, Address 2’14'5’6'16'
Cycling, mzvm@tRC=tHC(min)’VCC=VCC(max)) (mA) 70 ns - 923
loca FAST PAGE MODE CURRENT: Average Power 60 ns - 623
Supply Current, FPM (RAS=V, ,CAS, Address 34,57,16
Cycling@ toc=togming Voc=Vecpmax) (MA) 70 ns - 803
locs STANDBY CURRENT (CMOS): Power Supply Standby Don't
Current (RAS=CAS=V-0.2V, Data Out is disabled Care - 6
(Hi-Z),Voe = Vegmar) (MA)
locs CAS-BEFORE-RAS, REFRESH CURRENT: Average 60 ns . 983
Power Supply Current, CAS-Before-RAS Mode 3,4,5,6,16,
(RAS,CAS Cycling @tac=tagmny Voc = Vooiman)(MA) 70 ns . 923 31
i INPUT LEAKAGE A0-~A9 -60 60
CURRENT: Input Leakage RASO RAS?2
Current, any input ’ 2 30 30
(0<V sV, all other pins not CAS1,CASS -20 20
under test=0V, Vec. Vogmax) CAS0,CAS2-CAS4,
A) CASB,CAST 1010
WE -30 30
OE -30 30
lo OUTPUT LEAKAGE CURRENT: (Data Out is disabled 10 10
~ |(Hi-Z), 0<Voir< Vo) (BA)
Von OQUTPUT HIGH LEVEL: Output "H" Level Voltage
2.4 - 2
(lour="5mA) (V)
Voo OUTPUT LOW LEVEL: Output "L" Level Voltage (l,;=+4.2mA) i 04 |2
(V) '
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% CELESTICA.

1M x 72 FPM UNBUFFERED DIMM

AC CHARACTERISTICS ,
READ, WRITE, READ-MODIFY-WRITE AND REFRESH CYCLES (COMMON PARAMETERS)
(Recommended operating conditions unless otherwise noted.) (Note 8,18)

SYMBOL|PARAMETER S0 ne 70 ns NOTES
MIN. MAX. MIN. MAX.

tac Random READ or WRITE Cycle Time (ns) 110 - 130 -

tre RAS Precharge Time (ns) 40 - 50 -

tep CAS Precharge Time (ns) 10 - 10 -

taas RAS Pulse Width (ns) 60 10000 70 10000 |23

teas CAS Pulse Width (ns) 15 10000 20 10000 (23

tasn Row Address Setup Time (ns) 0 - 0 - 22

taan Row Address Hold Time (ns) 10 - 10 -

tasc Column Address Setup Time (ns) 0 - 0 - 22

tean Column Address Hold Time {(ns) 15 - 15 - 22

treo RAS to CAS Delay Time (ns) 20 45 20 50 |10

trao RAS to Col. Address Delay Time (ns) 15 30 15 35 |15

tas RAS Hold Time (ns) 15 - 20 - 22

tesn CAS Hold Time (ns) 60 - 70 -

temp CAS to RAS Precharge Time (ns) 10 - 10 - 22

toon OE to D,, Delay Time (ns) 15 - 20 - 22,27

tozo OE Delay Time from D, (ns) 0 - 0 - 22,28

trec RAS Precharge to CAS hold Time (ns) 10 - 10 - 22

tr Transition Time (Rise and Fall) (ns) 3 30 3 30 22

tar g%lgrr(wr?s,)b\ddress Hold Time Referenced to 50 ) 55 ) 50
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D) cELesTICA.

1M x 72 FPM UNBUFFERED DIMM

READ CYCLES (Note 8,18)

SYMBOL [PARAMETER 80 ns 008 lnoTEs
MIN. MAX. MIN. MAX.

taac Access Time from RAS (ns) - 60 - 70  ]9,10,15,30

teac Access Time from CAS (ns) - 15 - 20 |[9,10,30

tas Access Time from Address (ns) - 30 - 35 9,15,30

toea Access Time from OE (ns) - 15 - 20 |9

tacs Read Command Setup Time (ns) - 0 - 22

tren Read Command Hold Time to CAS (ns) 0 - 0 - 14,22

taan Read Command Hold Time to RAS (ns) 10 - 10 - 14,22

toaL Column Address to RAS Lead Time(ns) 30 - 35 - 22

tez CAS to Output in Low-Z (ns) 0 - 0 - 9,22

toez Output Buffer Turn-off Delay from OE (ns) 0 15 0 20 12,24

toze Data to CAS Low Delay Time (ns) 0 - 0 - 28

teon CAS High to Data Delay Time (ns) 15 - 20 - 27

tore Output Buffer Turn-Off Delay (ns) 0 15 0 20 |[12,24

WRITE CYCLES (Note 8,18)

SYMBOL |PARAMETER 8 0s 79 ns NOTES
MIN. MAX. MIN. MAX.

twes Write Command Set Up Time (ns) 0 - 0 - 13

twen Write Command Hold Time (ns) 15 - 15 -

twe Write Command Pulse Width (ns) 10 - 15 -

tawe Write Command to RAS Lead Time (ns) 15 - 20 - 22

tow Write Command to CAS Lead Time (ns) 15 - 20 -

tos D, Setup Time (ns) 0 - 0 - 25

ton D,, Hold Time (ns) 15 - 15 - 22,25

fuon ;V}r_ltge((rics);wmand Hold Time Referenced to 50 i 55 i 20

tonr Data in Hold Time Referenced to RAS (ns) 50 - 55 - 22
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% CELESTICA.

1M x 72 FPM UNBUFFERED DIMM

SERIAL READ AND WRITE CYCLES (Note 8,19,22)

SYMBOL |PARAMETER MIN. MAX. UNITS NOTES
fseL SCL Clock Frequency 100 kHz
T, gg:emsplljj;t)sressson Time Constant at SCL, 100 ns
taae SCL Low to SDA Data Out Valid 0.3 3.5 Hs
- Time thg Bus Must Be Free before a New 47 us
Transmission Can Start
tp-sTa Start Condition Hold Time 4 Hs
tow Clock Low Period 4.7 Hs
toigH Clock High Pericd 4 VE
tsu.sTa Start Condition Setup Time 4.7 HS
tiopaT Data in Hold Time 0 us
tsu.pat Data in Setup Time 250 ns
ta SDA and SCL Rise Time 1 Hs
te SDA and SCL Fall Time 300 ns
tsusto Stop Condition Setup Time 47 s
tone Data Out Hold Time 300 HS
twa Write Cycle Time 10 ms
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D) ceLesTICA. 1M x 72 FPM UNBUFFERED DIMM

FAST PAGE MODE CYCLES (Note 8,18)

60 ns 70 ns
SYMBOL |PARAMETER NOTES
MIN. MAX. MIN. | MAX.
tec Fast Page Mode Cycle Time (ns) 45 - 50 -
trase Fast Page Mode RAS Pulse Width (ns) 100 100000 115 100000 |22
teprn RAS Hold Time from CAS Precharge (ns) 35 - 40 - 22
tepa Access Time from CAS Precharge (ns) - 35 - 40 19,21,22,30
Fast Page Mode Read-Modify-Write Cycle
brvc |Time (ns) 95 - 105 -
tepw WE Delay Time From CAS Precharge (ns) 60 - 70 - 13
REFRESH CYCLE (Note 8,18)
SYMBOL|PARAMETER i 70 ns NOTES
MIN. MAX. MIN. MAX.
CAS Hold Time (CAS-before-RAS Refresh
tonn Cycle) (ns) 10 - 15 - ez
CAS Setup Time (CAS-before-RAS Refresh
tosn Cycle) (ns) 10 - 10 - |e2
WE Setup Time (CAS-before-RAS Refresh
twre Cycle) (ns) 10 - 10 - 22
WE Hold Time (CAS-before-RAS Refresh
tmn Cycle) (ns) 10 - 10 - ez
taer Refresh Period (1024 cycles) (ms) - 16 - 16
READ-MODIFY-WRITE CYCLE (Note 8,18)
60 ns 70ns
SYMBOL|PARAMETER NOTES
MIN. MAX. MIN. MAX.
tawe Read-Modify-Write Cycle Time (ns) 165 - 190 - 22
tawo RAS to WE Delay Time (ns) 90 - 105 - 13
tewn CAS to WE Delay Time (ns) 45 - 55 - 13,22
tawp Column Address to WE Delay Time (ns) 60 - 70 - 13,22
toen OE Hold Time After WE Low (ns) 20 - 25 -
Document 16147C Copyright © 1996, Celestica Inc. All rights reserved. Page: 12 of 15

Revision 0 Use is further subject to the provisions at the end of this document.



% CELESTICA. 1M x 72 FPM UNBUFFERED DIMM

NOTES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Permanent damage to the device may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional
operation should be restricted to the conditions as detailed in this data sheet. Exposure to absolute maximum
rating conditions for extended periods may affect reliability.

All voltages referenced to V.

lec is specified as an average current.

This parameter depends on output loading and/or cycle rates.

Specified values are obtained with the output open.

Address can be changed a maximum of once while RAS=V,.

Address can be changed a maximum of once while CAS=V,,,.

Vinming @Nd V) sy are reference levels for measuring timing of input signals. Transition time (t;) is measured
between V., and V, ..., and is assumed to be 5ns for all inputs. All input signals must transit between V,,,
and V,_(or V,_and V,,) without slope reversal.

Measured with a load equivalent to 2 TTL loads and 100pF.

Operation within the tapms, limit ensures that to,cqa, can be met. toopi.y iS specified as a reference point
only. If tgep is greater than the specified tyepmay limit, then access time is controlled exclusively by t.,c.

Assumes that tz,, < thapmax-

This parameter defines the time at which the output achieves the open circuit condition and is not referenced
to Vo, or Vg,

This is a non-restrictive operating parameter. It is included in the data sheet as an electrical characteristic
only. If tyes > twesimin the cycle is an early write cycle and the data out pins will remain high impedance (open
circuit) for the duration of the cycle. If towpmin 2 towpminy thwo 2 tawoiming tawo 2 tawpiminy @Nd tepw 2 tepwmin (fOT
Fast Page Mode cycle only), then the cycle is a Read-Modify-Write cycle and the data output pins will hold the
data read from the selected address. |f neither of the above conditions are satisfied, the condition of the data
out (at access time) is indeterminate.

Either tacy OF taey Must be satisfied for a read cycle.

Operation within the tg,pmay liMit ensures that tgscimay €N be met. th,oma, IS Specified as a reference point
only. If tg.s is greater than the specified tg,pmay liMit, then access time is controlled exclusively by t,,.

Specified values are obtained with minimum cycle time.

Specified values are obtained with T,=25°C.
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18.

19.

20.

21.

22,

23.

24.

25,

26.

27.

28.

29.

30.

31.

An initial pause of 200ps is required after power-up followed by a minimum of eight initialization cycles (any 8
CAS-before-RAS or RAS-only Refresh cycles with WE high) before proper device operation is assured. Also,
any 8 CAS-before-RAS or RAS-only Refresh cycles with WE high are required after prolonged periods
(greater than tg.) of RAS inactivity before proper device operation is assured.

Measured with a load equivalent to 50pF and 500 ohms.

Write cycle is applicable instead of read cycle. Timing requirements for RAS,CAS and Address are the same
for Hidden Refresh Write Cycle as that shown for Hidden Refresh Read Cycle. WE, D, and D, for Hidden
Refresh Write Cycle are the same as for Write Cycle.

teea is access time from CAS precharge (that is caused by changing CAS from "L" to "H"). Therefore, if t; is
long, then 1, is longer than tepamay.-

Calculated based on data supplied by the DRAM manufacturer(s).
Maximum value is caiculated based on data supplied by the DRAM manufacturer(s).
Minimum value is calculated based on data supplied by the DRAM manufacturer(s).

This parameter is referenced to the CAS leading edge in Early Write cycles and to the WE leading edge in
Read-Modify-Write cycles.

Viy =0 Volt.

Either t.pg OF topp Must be satisfied.

Either t,. or 5, must be satisfied.

taaseouny IS SPecified as two cycles of CAS input are performed.
The access time is limited by all four parameters tgac, toacs tan topa-

This assumes all RAS (and all CAS for CBR refresh) are active.
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For Timing Diagrams see “FPM Timing Diagrams” (Document No. 20432C).

Available from fax-on-demand and Website: http://www.celestica.com/memory/

Celestica Inc. 1996
Contact Information
For further information on this product, please call:

Celestica 1-888-899-9998

The information provided is believed to be accurate and reliable. Celestica reserves the right to make changes to
this document and to the product described without notice. No liability is assumed as a result of its use nor for
any infringement on the rights of others.

TM Celestica is a trademark of Celestica, Inc.

November 8, 1996
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