HM4816

16384-word X 1-bit Dynamic Random Access Memory

The HM4816 is a new generation MOS dynamic RAM cireuit organized as
16,384 words by 1 bit. As a state-of-the art MOS memory device, the HM4816
(16K RAM) incorporates advanced circuit techniques designed to provide wide
operating margins, both internally and to the system user, while achieving
performance levels in speed and power previously seen only in MOSTEK's high
performance MK4027 (4K RAM).

The technology used to fabricate the HM4816 is HITACHI's double-poly,
N-channel silicon gate process.

This process, coupled with the use of a single transistor dynamic storage cell
provides the maximum possible circuit density and reliability, while maintaining
high performance capability.

The use of dynamic circuitry throughout, including sense amplifiers, assures that
power dissipation is minimized without any sacrifice in speed or operating margin. (DC-16)

These factors combine to make the HM4816 a truly superior RAM product.
Multiplexed address inputs (a feature pioneered by MOSTEK for its 4K RAMs)

permits the HM4816 to be packaged in a standard 16-pin DIP. = PIN ARRANGEMENT

This recognized industry standard package configuration, while compatible with \_J

widely available automated testing and insertion equipment, provides highest NCE E Vss
possible system bit densities and simplifies system upgrade from 4K to 16K RAMs Din lz 15| CAS
Non-critical clock timing requirements allow use of the multiplexing technique

while maintaining high performance. WE 14f Dout
®= FEATURES mlz 13| A,
® Single 5V supply

® |ow power standby and operation Ao[S___ 12| A,

(Standby: 55mW max, operation: 440mW max) A E 11] A,
® Fast access time & cycle time :

(access time: 100ns max, cycle time: 200ns min) A,E EAs
® Directly TTL compatible: All inputs & outputs v JINC
® Output data controlled by CAS and unlatched at end of cycle to allow two CCE

dimensional chip selection and extended page boundary (Top View)

Common 1/0 capability using “‘early write’’ operation
Read modify write, RAS only refresh and page mode capability
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HM4816

w ABSOLUTE MAXIMUM RATINGS

Item Symbol HM4816 Unit
Voltage on any pin relative to GND Vr —1.0~+7.0 N
Power supply voltage relative to GND Vee —0.5~+7.0 v
Short-circuit Output Current Tout 50 mA
Power Dissipation Pr 1.0 w
Operating Temperature Topr 0~+70 °C
Storage Temperature Tstg —65~+150 °C

= RECOMMENDED DC OPERATING CONDITIONS

Item Symbol min. typ. max. Units Notes
Vee 4.5 5.0 5.5 A 1
Supply voltage Ves 0 0 0 v 12
Input high{logic 1) voltage RAS, CAS, WE Vine 2.7 - 6.0 \% 1
Input high(logic 1) voltage except RAS, CAS, WE Vin 2.7 — 6.0 \Y 1
Input low(logic 0) voltage all inputs Vi —1.0 — 0.8 \ 1

Notes: 1. All voltages referenced to Vgg.
2. Output voltage will swing from Vgg to V¢ when activated with no current loading.

= DC ELECTRICAL CHARACTERISTICS

Item Symbol Test Conditions min. typ. max. Unit

Operating current Icc: RAS, CAS cycling, tre=200ns, Note 2 — — 80 mA
Standby current Icc RAS=Vc, Dout =high impedance — — 10 mA
Refresh current Iccs RAS cycling, CAS=Vic:trc=200ns — — 55 mA
Page mode current Icca RAS=V., CAS cycling, t c=120ns; Note 2 — — 55 mA
Input leakage current I Vix=0 to 6V, all other pins=0V —10 — 10 HA
Output leakage current Toco Vour=0 to 5.5V, Dout is disabled —10 — 10 HA
Output high voltage Vou Note 1, I..e=—5mA 2.4 — Vee \Y%
Output low voltage Vor Iour=4.2mA — — 0.4 \Y
Notes: 1. Output voltage will swing from Vgg to V¢ when 2. lceq and Igcgq depend upon output loading. During
activated with no current loading. readout of high level data V¢ is connected through a

low impedance (135Q typ) to data out. At all other
times |lcc consists of leakage currents only.
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HM4816

m A.C. ELECTRICAL CHARACTERISTICS (Ta=0 to 70°C, Vec=5.0Vt10%)

Item Symbol min. typ. max. Unit Note
Random read or write cycle Time tre 200 — — ns 3
Read-write Cycle Time trwe 200 — — ns 3
Page Mode Cvcle Time tre 120 — — ns
Access Time from RAS trac — — 100 ns 4,6
Access Time from CAS tcac - - 65 ns 5,6
Output Buffer Turn-off Delay torr 0 — 25 ns 7
Transition Time (rise & fall} i — 25 ns 2
RAS Precharge trp 65 — — ns
RAS Pulse Width tras 100 — 10000 ns
RAS Hold Time trsH 65 - — ns
CAS Pulse Width tcas 65 — 10000 ns
RAS to CAS Delay Time tren 15 — 35 ns 8
CAS to RAS Precharge Time tere 40 — — ns
Row Address Set-up Time task 0 — — ns
Row Address Hold Time tran 15 — — ns
Column Address Set-up Time 7 Msr-”m_ 0 — — ns
Column Address Hold Time tcan 35 — — ns
Column Address Hold Time reference to RAS tan 70 - — ns
Read Command Set-up Time tres 0 — — ns
Read Command Hold Time tren 10 — — ns
Write Command Hold Time bwen 40 - — ns
Write Command Hold Time reference to RAS Fwer 75 - — ns
Write Command Pulse Width twp 30 — — ns
Write Command to RAS Lead Time trRwL 45 - — ns
Write Command to CAS Lead Time tows 45 — — ns
Data-in Set-up Time tos 0 — — ns
Data-in Hold Time ton 40 - — ns
Data-in Hold Time reference to RAS tour 75 — — ns
CAS Precharge Time{for page mode cycle only) tcrp 40 — — ns
Refresh Period tREF — — 2 ns
WE Command Set-up Time twes —10 — — ns 10
CAS to WE Delay tewn 45 — — ns 10
RAS to WE Delay trwo 80 — — ns 10
'CAS Hold Time tesn 100 - — ns
NOTES: 8. Operation within the trcp (max) limit insures that tg oAc (max)

1. AC measurements assume tT = 5ns. can be met, trcp (max) is specified as a reference point only;

2. ViHcimin) or Vi {min) and V|| (max) are reference leveis for if tRcD is greater than the specified trcp (max) limit, then

measuring timing of input signals. Also transition times are access time is controlled exclusively by tcac.

measured between V)¢ or Vi and V). . These parameters are referenced to CAS leading edge in early
3. The specification for tre (min) and trwe (min) are used only write cycles and to WE leading edge in delayed write or read-

to indicate cycle time at which proper operation over the full modify-write cycles.

temperature range (0°C + T, < 70°C) is assured. 10.twes. tcwD and tRwp are not restrictive operating parameters.
4. Assumes that trcp < tRep (max.). If trcp is greater than the They are included in the data sheet as electrical characteristics

maximum recommended value shown in this table, tgac will only; If twcs 2 twes (min), the cycle is an early write cycle

increase by the amount that tRCD exceeds the value shown. and the data out pin will remain open circuit (high impedance)
5. Assumes that trcp 2 trep (max). throughout the entire cycle; If tcwp 2 tocwp (min) and trwD
6. Measured with a load equivalent to 2 TTL loads and 100pF. 2 tRWD (min), the cycle is a read-write cycle and the data out
7. tofFF (max) defines the time at which the output achieves the will contain data read from the selected cell; if neither of the

open circuit condition and is not referenced to output voltage
levels,

above sets of conditions is satisfied the condition of the data out
(at access time) is indeterminate.
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HM4816

m CAPACITANCE (Ta=0 to 70C, Vcc=5.0VEt10%)

Item Symbol min. typ. max. Unit Note
Input Capacitance (Ao to A¢), Din Cn — 4 6 pF 1
Input Capacitance RAS, CAS, WE Cn - 5 7 pF 2
Output Capacitance (Dout) Co — 5 7 pF 2,3

Notes: 1. Effective capacitance caiculated from the equation 2. CAS =V ¢ to disable DoyT.
C = l°At/AV with AV = 3V and power supplies at
nominal levels.
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HM4816

- ® READ-WRITE/READ-MODIFY-WRITE CYCLE

LRWC-
S
— e T — N \
RAS i \
: ‘ } 2
i ———— T Y I -
1CRT teRp
tRC =LA -4
o | \
CAS ‘ \ C 2
i
tRAH tasc
tAsk] o - fo L0 A ——
Tow N N/ o
Address Address | Column Address ,K o
—tRW - - f0U -
—tewp— b e LRWL
TN
wE N f
. -tep toFk
p———————tC 4] —a—
Open ¥
Dout < Valid Data
o - ——— PRAC———— —-m e e W———F .
oK
(D5 fremam]
0 - R’
Din e X Valid Data

® RAS-ONLY” REFRESH CYCLE

RAS

“tRAHT

task -
Address R Kuw Address

Oper
Devge

Note: CAS = Viue

@ HITACHI

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

93



® PAGE MODE READ CYCLE
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