| Ordering number : EN3¢5083]

CMOS LS|

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
wrile,

+ Supports output buffer control using carly write and
Output Enable (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 Lime/CAS
access time/cycle time/power dissipation.

Package Dimensions

unit: mm
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Parameter LCI21667BJ, BM, BT-70 LC321667BJ, BM, BT-80
RAS access time 70 nsg 80 ns
Column address access time 40 ns 45 ns
CAS accass time 25 ns 25ns
Cydle time 125ns 135 ns
: . During operation 688 mW 633 mW
Power dissipation {mau) -
During standby 5.5 mW [CMOS level)/11 mW (TTL level)

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
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LC321667BJ, BM, BT-70/80

Package Dimensions

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

Block Diagram
O vee
RAS O———=] Clock genosalor No.1 )——L O vss
TAS O >|  Clock generator No.2 — oW
———— UW
Mode } !
controller
i, Clock ganerator No.3
Fofresh il I ss536 Lowar byte i Upper byte .0 101
counter 'g ' mamory-cells J‘ l — O 1,02
16 bit
\ll“h““-\l ® 2? x 160l ps—] Data input butter fe—y = O I/03
F-2 e R R St SRR — O 104
Row address 1FC1 1o 1108 1 K0P to IO1G -— O I/05
<1 | ~— O I/06
A0 O — butter i O 1,07
:; 8 - 3"'256“6"'$ — O 108
430 —- Sense amplilier — Q 1/09
AL Q — VO gate Data outpul buffer : 8 ;;g:?
4SO — T """ 255""T - 0 1/012
A8 O —- ~— 0 1/013
A7 O —= Column Column decoder
address Pra-decoder -— O I/014
buffer - O 1/D15
Subsirate bias generator — O I/016
I——O oE
AD2125
Specifications
Absolute Maximum Ratings
Parameter Symbel Ratings Unit Note
Maximumn supply voltage Voo max -1.0t0 +7.0 v 1
input voltage Vin -1.0t0 +7.0 v 1
Output voltage Vout -1.0t0+7.0 v 1
Operating temperature range Topr 010 +70 °C 1
Storage temperature range Tsty =55 10 +150 °C 1
| Lcaz1667B4, BM-TO/80 800 '
Allowable power dissipation Pd max mw 1
LC321667BT-70/80 700
Qutput short-clrcuit current louTt |50 mA 1
Note: 1. Stresses greater than the above listed maximum vahies may result in damage to 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 4
Input low level voltage . -1
{AO 1o A7, RAS, CAS, UW, LW, OF) ViL -0 +08 M 2
Input low level valtage (O1 to /016) ViL —p.5M +0.8 v b

Note: 2. All voltages are referenced to Vgg.

A bypass capacitor of about 0.1 pF should be connected between Ve and Vgg of tha device.

*1: —2.0 V when pulse width is jess than 20 ns,

No. 5083-3/30




LC321667BJ, BM, BT-70/80

DC Electrical Characteristics at Ta =0 to +70°C, Vo =5 V1 10%

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

Operating current e . .

(Average current during operation) leey RAS, CAS, address cycling: te = tge min 125 115 mA 3,4,5

Standby current leco RAS=CAS =V 2 2 mA

RAS-only refrash current locs RAS eycling, CAS = V| tac = tpe min 125 115 mA 3,5
RAS = vy, CAS, address cycling:

EDO page mode current loca tpe = tpc Mmin 1 100 mA 3,45

Standby current locs RAS =CAS =V -0.2V 1 1 mA

CTAS-before-RAS refresh current lecs RAS, CAS cycling: tge = tge min 125 115 mA 3
0V <V ys6.5V, pins other than

Input leakage current M test pin=0 V =10 +10 -10 +10 wA

Output leakage current oL Doyr disable, 0 V< Vo <55V -10 +10 -10 +10 pA

Qutput high level voltage Von loyr=-2.5mA 2.4 24 v

Output low leval voltage VoL loyur=2.1mA 0.4 0.4 v

Note: 3. All current values are measured at minimum cycle rate. Since current flows immoderately, if cycle time is longer than shown hera, current value

bacomes smaller.

4. lgg, 8nd Iy are dependent on output loads. Maximum valuas for lgey and Iggy represent valuas with output open.
5. Address change is less than or equal to one time during RAS = V) . Concerning Iggy, It is less than ar equal to one time during 1 cycle {tpe).

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

LC3216678J, BM, BT-70 | LC321667BJ, BM, BT-80 .
Parameter Symboal - - Unit Note
min max min max
Random read, write cycle time tac 125 135 ns
Read-write/raad-modity-write cycle time tawe 170 180 ns
EDC page mode cycle time tpe 35 40 ns
EDO page mode raad-write/read-modify-write cycle tima tPrWE B85 90 ns
RAS access time thAC 70 80 ns 9, 14,15
TAS access time tcac 25 25 ns 9, 14
Column address accass time tan 40 45 ns 8,15
CAE pracharge access time topa 45 50 ns 9
Output low-impedance time fram CAS low oz 0 0 ns B
Qutput buffer turn-ofi delay time torr 0 20 0 20 ns 10,17
Rise, fall time v 2.5 50 25 50 ns
RAS precharge time e 45 45 ns
RAS pulse width RAS 70 10000 80 10000 ns
RAS pulse width for EDO page mode cycle anly tRasp 70 100000 80 100000 ns
RAS hold time tRsH 20 25 ns
CAS hold time tosh 60 70 ns
TAS pulse width fcas 20 10000 25 10000 ns
RAS to CAS delay time taco 20 45 20 55 ns 14
AAS 10 column address delay time tRAD 15 a0 15 35 ns 15
CAS 10 AAS precharge time tcrp 10 10 ns
TAS precharge time tep 10 10 ns
Row address setup time tash 0 [+ ns
Row address hold time tRAH 10 10 ns
Column address setup time tasc Q Y ns
Column address held time tcaH 15 15 ns
Column address hold time referanced to RAS tam 50 55 ns
Column address to AAS lead time tRAL 25 30 ns
Read command setup time tacs 0 0 ns
Read command hold time refarenced to CAS theH 0 ns 11
Read command hold time referenced to RAS tARH 0 0 ns 1"
Writa command hold time tweH 15 15 ns
Write command held time referenced to RAS twen 50 55 ns
Write command pulse width twp 15 15 ns

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

Continued from preceding page.

LC321667BJ, BM, BT-70 | LC321667BY, BM, BT-80 .
Parameter Symbol - - Unit Note
min max min max
Write command to RAS lead time tawL 20 20 ns
Write command to CAS lead time towe 20 20 ns
Data input setup time tns 0 0 ns 12
Data input hold timne 1DH 15 15 ns 12
Data input hold time referenced to RAS DHR 50 55 ns
Refresh tims tree 4 4 ms
Write command setup time twos 0 0 ns 13
CAS 1o UW, LW delay time towo 45 45 ns 13
RAS to UW, LW delay time tawd 80 100 ns 13
Column address to UW, LW delay time tawp 60 65 ns 13
r

S T W sy oo | . -]
CAS setup time for CAS-before-RAS losh 10 10 ns
CAS hold time for CAS-betore-RAS tenR 10 10 ns
RAS precharge TAS active time tapc 10 10 ns
CAS pracharge time for CAS-before-FAS countar test tepr 40 40 ng
RAS hold time referenced to OF taoH 15 15 ns
OE access time oA 25 25 ns 9
OE delay time toED 15 15 ns
OE output butfer turn-off delay time oEz 0 15 0 15 ns 10
OE command hold time togk 20 20 ns
OE setup time to TAS high tock 5 5 ns 16
OE hold time from TAS high toHe 10 10 ns 16
OFE command pulse width toep 10 10 ns
Data output hold time thon 5 5 ns
WE output buffer turn-off delay time twez 0 15 0 15 ns
Data input to CAS delay time tozc 0 0 ns 16
Data input to OE delay time tpzo 0 0 ns 16
Masked write setup time tvcs 0 0 ng
Masked write hold time referenced to RAS t\RH 0 0 ns
Masked write hold time referenced to CAS hacH 0 0 ns

Input/Output Capacitance at Ta = 25°C,f=1MHz, Vo =5V £ 10%

Parameter Symbol . min max Unit Note
Input capacitance (A0 to A7, RAS, CAS, UW, LW, OFE) Cin 7 pF
Input’Cutput capacitance (01 to I/016) - Gyo 7 pF
Note: 6. An initial pause of 200 ps is required atter power-up followed by eight RAS-only refresh cycles batore proper device operation is achieved, In case
of using refresh counter, a minimum of eight CAS-before-RAS refresh cyclas instead of eight RAS-anly refrash cycles are required.
7. Measured atty = 2.5 ns. .
8. When measuring input signal timing, V|4 {min} and V,_ (max) are used for reference peints. In addition, rise and fall time are defined between Vi
and V"_.
9. Measured using an equivalent of 50 pF and cne standard TTL foads.
10. topp (max) and togz (max) are defined as the time until output voltage can no lenger be measured when output switches to & high impedance
condition.
11, Operation is guaranteed if either tyny of tgoy 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 LW for a read-
write/read-modify-write cycle.
13 twes: lown. trwo- tawp and Icpwp are not restrictive operating paramaters for memery in that they specity the operating mode. If twes 2 twes
(min), the cycle switches to an aarly-write cycle and output pins switch to high impedance throughout the cycle.
I tewp = towp (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-write/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, tpep (Mmax) is not a restrictive operating parameter but instead represents the point at which the accass time tgas (max) is guaranteed. f tpep 2
tRcp (Max), access time is determinad according to toap.
15. tgap (max} is not a restrictive operating parametar but instead represents the point at which the access time rac (max) is guaranteed. If tpap 2
rab {max}, access tima is determined according to ty,.
8. Oparation Is guaranleed if either tpyc ortpzo i 5 satisfied.
17. tofF is referenced from the rising edge of RAS or CAS, whichever occurs last,
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LC321667BJ, BM, BT-70/80

Timing Chart
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LC321667BJ, BM, BT-70/80

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

Upper Byte Early Write Cycle
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LC321667BJ, BM, BT-70/80

Lower Byte Early Write Cycle
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LC321667B4J, BM, BT-70/80

Write Cycle (OE Control)
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LC321667BJ, BM, BT-70/80

Upper Byte Write Cycle (OE Control)
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LC321667BJ, BM, BT-70/80

Lower Byte Write Cycle (OE Control)
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LC321667BJ, BM, BT-70/80

Read-Modify Write Cycle
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LC321667BJ, BM, BT-70/80

Read-ModIify Upper Byte Write Cycle
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LC321667BJ, BM, BT-70/80

Read-Modify Lower Byte Write Cycle
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LC321667BJ, BM, BT-70/80

EDO Page Mode Read Cycle
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L.C321667BJ, BM, BT-70/80

EDO Page Mode Early Write Cycle
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LC321667B4J, BM, BT-70/60

EDO Page Mode Upper Byte Early Write Cycle
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CAS-Betore-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 SANYO ELECTRIC CO., LTD, its affilates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any

and all claims and litigation and all 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 affiliates, subsidiaries 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 intellectual property rights or other rights of
third parties,
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