[Ordering number : EN3% 5083 ]

CMOsLSI

LC321667BJ, BM, BT-70/80

1 MEG (65536 words x 16 bits) DRAM
EDO Page Mode, Byte Write

Preliminary

Overview

The LC321667B series is a CMOS dynamic RAM
operating on a single 5 V power source and having a
65536 words x 16 bits configuration. Equipped with large
capacity capabilities, high speed transfer rates and low
power dissipation, this series is suited for a wide variety
of applications ranging from computer main memory and
expansion memory to commercial equipment,

Address input utilizes a multiplexed address bus which
permits it to be enclosed in a compact plastic package of
40-pin SOJ. Refresh rates are within 4 ms with 256 row
address (A0 to A7) selection and support Row Address
Strobe (RAS)-only refresh, Column Address Strobe
{CAS)-before-RAS refresh and hidden refresh settings.
There are functions such as Extended Data Out (EDO)
page mode, read-modify-write and byte write.

Features

+ 65536 words x 16 bits configuration.

« Single 5 V £ 10% power supply.

« Allinput and output (I/O) TTL compatible.

+ Supports EDO page mode, read-modify-write and byte

write.

Supports output buffer control using early write and

Qutput Enabte (OE) control.

4 ms refresh using 256 refresh cycles.

Supports RAS-only refresh, CAS-before-RAS refresh

and hidden refresh.

Packages

S0J 40-pin plastic package {400 mil): LC321667BJ

SOP 40-pin plastic package (525 mil): LC321667BM

TSOP 44-pin plastic package (400 mil): LC321667BT

» RAS access time/column address access time/CAS
access time/cycle time/power dissipation.

Package Dimensions

unit; mm
3200-S0J4011

{LC321667B4]
26.20
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10.16

8
L
SANYO: SOJ4oll

Parameter LC3216678.J, BM, BT-70 LC321667BJ, BM, BT-80
RAS access time 70 ns 80 ns
Column address access time 40 ns 45 ns
CAS access time 25 ns 25 ns
Cydle time 125 ns 135ns
| : During operation 688 mW 633 mW
Power digsipation {max) -
During standby 5.5 mW (CMOS level)/11 mW (TTL level)

Downloaded from Elcodis.com electronic components distributor

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Uene, Taito-ku, TOKYQ, 110 JAPAN

40695TH (OT} No. 5083-1/30


http://elcodis.com/parts/6185698/lc321667bj.html

LC321667BJ, BM, BT-70/80

Package Dimensions Package Dimensions
unit: mm unit: mm
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Pin Assignments
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LC321667BJ, BM, BT-70/80

Block Diagram

O vee

HASO——:—I Clock g No.1 Il J' O vss
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Mode ! !
controller
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O gate -~ QO I1/010
A4 — Data gutput buffer — O 1011
AS O — T """ 255""T ~— O 1/012
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bufter -— O 1/015
Substrate bias generator — O 1/D186
I——O CE
AQ21258
Specifications
Absolute Maximum Ratings
Parameter Symbel Ratings Unit Nete
Maximum supply voliage Voo max -1.01047.0 v 1
Input voltage ViN -1.01t047.0 v 1
Output voltage Vour -1.010 +7.0 v 1
Operating temperature range Topr 010 470 °C 1
Storage temperature range Tslig =55 10 +150 °C 1
| LC321667B), BM-T0/80 800
Allowable power dissipation Pd max mw 1
LC321667BT-70/80 700
Output short-circuit current lout 50 mA 1
Note: 1. Strasses greatar than the above listed maximum vatues may result in damage 1o the davice.
DC Recommended Operating Ranges at Ta =0 to +70°C
Parameter Symbol min typ max Unit Note
Powaer supply voltage Veo 4.5 5.0 5.5 v 2
Input high level voltage VIH 2.4 6.5 v H
Input low level voltage -
{AD 1o A7, RAS, CAS, UW, LW, OF) Vic -0 08 v 2
Input low level voltage (IFO1 to ¥O16) Vi -0.5" +0.8 v 2

Note: 2. All voltages are referenced to Vgg,.
A bypass capacitor of ebout 0.1 uF should be connected between Ve and Vgg of tha devica.
*1: 2.0 V when pulse width is less than 20 ns.
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LC321667BJ, BM, BT-70/80

DC Electrical Characteristics at Ta =0 to +70°C, Ve =5 V£ 10%

LC321667 LCa21667
Parameter Symbol Conditions BJ, BM, BT-70 BJ, BM, BT-80 Unit Note
min max min max

Operating current e . .

{Avarage current during operation) legy RAS, CAS, address cycling: tpg = tgg min 125 116 mA 3,45

Standby curranl legs RAS=CAS=vy 2 2 mA

AAS-only refrash current locs RAS eyeling, CAS = Vi tac = tge min 125 115 mA 3,5
RAS = vy, TAS, address cycling:

EDO page mode current loce the = tpg min 10 100 mA 3,45

Standby current loas RAS=CAS=Vgc-0.2V 1 1 mA

CAS-belore-AAS refresh current lace RAS, CAS ¢yeling: tpe = tge min 125 15 mA 3
0V V<865V, pins other than

Input leakage current I test pin=0 V -10 +10 -10 +10 ITY

Quiput leakage current loL Doy disable, 0 V£ Vo1 €55V -10 +10 -10 +10 HA

Qutput high level voltage Vo lgut =-2.5mA 2.4 24 v

Output low leval voltage VoL loyur=21mA 0.4 04 v

Note: 3. Al current values are measurad at minimum cycle rate. Since current flows immoderately, if cycle time is longer thar shown hera, current valus
bacomes smaller.
4. lgcy and Igcy are dependent on output loads. Maximum values for Iggy and lac4 represent values with cutput open.
5. Address change is less than or equal to one time during RAS = V) . Concerning lggy, it is less than or equal to cna time during 1 cycle {tpe).

AC Electrical Characteristics at Ta = 0 to +70°C, Vcc =5 V £ 10% (note 6, 7 and 8)

LC3216678J, BM, BT-70 | LC321667BJ, BM, BT-80 .
Parametsr Symbal - - Unit Note
min max min max
Random read, write cycle time tae 125 135 ns
Read-write/read-modity-write cycle time tawe 170 180 ns
EDOQ page made cycle time tre 35 40 ns
EDO page mode read-write/read-rnodify-write cycle tima trRWE 85 20 ns
RAS access time tRac 70 80 ns 9, 14,15
CAS access time tcac 25 25 ns 9,14
Column address access time 124 40 45 ns 9,15
CAS pracharge access time tepa 45 50 ns
Output low-impadance time from CAS low oz 0 0 ns
Qutput buffer turn-ofl dalay time tore 0 20 0 20 ns 10,17
Rise, fall tima i 2.5 50 25 50 ns
[FAS pracharge time pp 45 45 ng
RAS pulse width tRas 70 10000 80 10000 ns
RAS pulse width for EDO page mode cycle only tRASP 70 100000 80 100000 ns
HAS hold time tRsH 20 25 ns
CAS hold time tosH 80 70 ns
TAS pulse width tcas 20 10000 25 10000 ns
RAS to CAS delay time trco 20 45 20 55 ns 14
[RAS 10 column address delay time tRAD 15 0 15 35 ns 15
CAS to RAS precharge time teRp 10 10 ns
ES precharge time tep 10 10 ns
Row address setup time tasm 0 0 ns
Row address hold time 1RAH 10 10 ns
Column address setup time tasc Q ] ns
Column address hold time tcaH 15 15 ns
Column address hold time referenced to RAS tan 50 55 ns
Column address to FAS lead time tRAL 25 30 ns
Read command setup time tacs 0 0 ns
Read command hold time refarenced to CAS theH 0 0 ns 1
Read command hold time referenced 1o RAS tARH 0 0 ng 1
Writa command hold time WweH 15 15 ns
Write command hoid time referenced to RAS twen 50 55 ns
Write command pulse widih twp 15 15 ns

Continued 0n next page.
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LC321667BJ, BM, BT-70/80

Continued from preceding page.

LC321667BJ, BM, BT-70 | LC321667BY, BM, BT-80 .
Parametar Symbol - - Unit Note
min max min max

Writa command to RAS lead time tawL 20 20 ns
Write command to TAS lead time fow 20 20 ns
Data input setup time 1ns o} o} ns 12
Data input hold time tDH 15 15 ns 12
Data input hold time referenced to RAS \DHA 50 55 ng
Refresh time tREF 4 4 ms
Write command setup time twes 0 0 ns 13
CAS to UW, [W delay time tewo 45 45 ns 13
RAS to UW, LW delay time tRwn 90 100 ns 13
Column address to UW, LW delay time tawn 60 65 ns 13
E00 page ooy oo | S 7 |
CAS selup time for CAS-before-RAS \csA 10 10 ns
TAS hold time for CAS-before-RAS teHR 10 10 ns
RAS procharge TAS active time tapc 10 10 hs
CAS precharge time for CAS-before-FAS countar test tepT 40 40 ns
RAS hold time referenced to OE thoH 15 15 ns
OE access time oEA 25 25 ns ?
OE delay time toep 15 t5 ns
OF output buffer turn-off delay time oez 0 15 0 15 ns 10
OFE command hold time toEH 20 20 ns
OE setup time to TAS high tock 5 5 ns 16
OF hold time from TAS high tono 10 10 ns 16
OE command pulse width topp 10 10 ns
Data cutput hold tima tooH 5 5 ns
WE output buffer tum-off delay time twez 0 15 0 15 ns
Data input to CAS delay time toze 0 0 ns 16
Data input to OF delay time 1pzo 0 0 ns 16
Masked write setup time tMcs o} 0 ns
Maskad write hold time referenced to RAS tMRH 0 0 ns
Masked write hold time referenced to TAS tyacH 0 0 ns

Input/Output Capacitance at Ta =25°C,f=1MHz, Voc=5V110%

Parameter Symbaot . min max Unit Note
Input capacitance (AC to A7, RAS, TAS, UW, LW, CE) Ciy 7 pF
Input’Cutput capacitance (/01 to I/016) Cio 7 pF

Note: 6. Aninitial pause of 200 us is required after power-up followad by eight RAS-only refresh cycles batore proper device operation is achieved. In case
of using refresh counter, a minimum of eight CAS-befare-RAS refresh cycles instead of eight RAS-anly refresh cycles ara required.
7. Measursd atty=2.5ns. .
8. When measuring input signal timing, Vyy {min) and V) (max} are used for reference paints. In adtdition, rise and fall tima are defined between Vy
and V"_.
9. Measured using an equivalent of 50 pF and cne standard TTL loads.
10. torp (max) and toez (max) are defined as the time until output voltage can no longer be measured when output switchas to a high impedance
condition.
11. Operation is guarantesd if either iggy or tpey is satisfied.
12. These parameters are measured from the falling edge of TAS for an early-write cycle, and from the falling edge of UW and CW for a read-
write/read-modity-write cycle.
13. twes lowp: tRwo. Tawp and icpwp are not restrictive operating parameters far memory in that they specify the operating mode. If tyes 2 twes
(min), the cycle switches to an earty-write cycle and output pins switch to high impedance throughout the cycle.
i iewp 2 tewn (Min), tawp 2 tawp (Min), tawp 2 tawp (Min) and topwp 2 topwp (Min} for fast page mode cycla only, the cycle switches to a
read-wrile/read-modify-write cycle and data output equal information in the selected cells. If neither of the above timings are satisfied, output pins
are in an undefined state.
14, 1gep (max) is not a restrictive operating parameter but instead represents the peint at which the accass time tgae (max) is guaranteed. If tRep 2
1pcp (Max), access time Is determinad according 10 toac.
15. 1pap (max} is not a restrictive operating parametar but instead represents the point at which the access time 1g Ac (max) is guaranteed. If trap 2
trap {max), access tima is determined according to ta,.
16. Operation is guaranieed if either tpze ortpzo i s satisfied.
17. 1oFF is referenced from the rising edge of RAS or CAS, whichever cccurs last.
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LC321667B.J, BM, BT-70/80

Timing Chart
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Early Write Cycle
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LC321667BJ, BM, BT-70/80

Upper Byte Early Write Cycle
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Lower Byte Early Write Cycle
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Write Cycle (OE Control)
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Upper Byte Write Cycle (OE Control)
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L.ower Byte Write Cycle (OE Control)
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LC321667BJ, BM, BT-70/80

Read-Modify Write Cycle
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Read-Modify Upper Byte Write Cycle

tanc
tRas tpp
tan
e VIH— —
AAs Vil — SL 72 \ .
tnep t
tcmﬂl——- tosm CRP
TAS VIH - NS toas ZL
Vip — . - 2
RAD
tasn, trse ::::
tRAH CCAH
ot R o ROR = X077
- A
LACS 1 tewo towL
tRwWD fano thwL
e VIH— /7, 7 \ twp
. Vi: —/ ST y ///////////
tMCH
EMCS 4 r—-"-MFlH
S S N7
taa
tRAC toac
VIH —
01 1
LOOUT :z: — % VALID E’ = High Impedance
- 7t
tpzc os,
o VIH —-7 2252222’22? ‘o
I/orsi-—IIN/o\;éL —/ i teLz =
I"DOUT YoH — @CVALIDB( High Impedance
VoL — ‘ £
toEA tDEZ tOEH
tozol | toED

S 2

B0 1nvaLto oaTa (7774 < Hort Lt

ADZ2147

No. 5083-14/30

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6185698/lc321667bj.html

LC3216678J, BM, BT-70/80

Read-Modify Lower Byte Write Cycle
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EDO Page Mode Read Cycle
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EDO Page Mode Early Write Cycle
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EDQ Page Mode Upper Byte Early Write Cycle
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EDO Page Mode Lower Byte Early Write Cycle
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EDO Page Mode Read-Modify-Write Cycle
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EDO Page Mode Read-Modify Upper Byte Write Cycle
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EDO Page Mode Read-Modify Lower Byte Write Cycle
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LC321667BJ, BM, BT-70/80

EDO Page Mode Read Early Write Cycle
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EDO Page Mode Read Upper Byte Early Write Cycle
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EDO Page Mode Read Lower Byte Early Write Cycle
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Hidden Refresh Cycle
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RAS-Only Refresh Cycle
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CAS-Before-RAS Refresh Counter Test Cycle (Read)
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CAS-Before-RAS Refresh Counter Test Cycle (Write)
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CAS-Before-RAS Refresh Counter Test Cycle (Read- -Modify-Write)
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B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

» B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELEGTRIC CO., LTD, its affilates,
subsidiaries and distributors and all their officers and employses, jointly and severally, against any
and all claims and litigation and a!l damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD., its affiiates, sub5|d|ar|es and distributors or any of
their officers and employees jointly or severally.

W Information ({including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ ‘believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intelloctual property rights or other rights of
third parties.
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