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HM67M1864 Series (Target Spec.) Rev. 0

64K x 18 Bits
Synchronous Fast Static RAM

Mar.31,1994
Product Preview

With Burst Counter and Self-Timed Write

Description

The HM67B1864 is a 1,179,648 bit density high
performance synchronous static random access memory
organized as 64k 18 bit. This SRAM is designed to
support high performance secondary cache for the
PowerPC™ and 680XX based systems.

This SRAM integrates input registers and a 2-bit
counter to support linear burst sequence. All
sysnchronous inputs including all addresses, all data
inputs, a chip enable (CE), burst control input.s(ADgP,
ADSC, ADV), and two write enables (LW, UW) are
registered and controlled by rising edge of external clock
input (CLK).

Address Status Processor (ADSP) or Address Status
Controller (ADSC) can initiate the burst operation. Burst
Address Advance (ADV ) controls continued burst
addresses generated internally. Asynchronous Output
Enable (OE) enables all data outputs, which are also
asynchronous,

Address, input data and write control are registered to
support self - timed write function. Two write enables
allow individual byte ( upper and/or lower byte ) write.

The HM67B1864 operates from +3.3V power supply,
and all inputs and outputs are LVTTL compatible.

Features

® Single 3.3V Power Supply (LV-TTL)

® Fast Access Times: 9/12 ns(max)

® Byte writeable via Dual Write Enables

® Internal Input Registers

(Address, Data, Control)

® Internal Self-Timed Write Cycle

e ADSP, ADSC, and ADV burst Control Pins
(linear burst sequence)

©® Three-state outputs Controlled by
Asgynchronous Output Enable

® Common data inputs and data outputs

o High board density 52-Lead PLCC package

Ordering Information

Access CPU Clock

T ) K

ype No Time  Rate Package
HM67M1864CP-9  9ns  66MHZ PLCC 52pin
HM67M1864CP-12 12ns  SOMHZ (CP-52)

PowerPC is a trademark of IBM Corp.

Package Outline

CP-52

Pin Assignment
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Pin Descriptions

Pinname Function

AO-A15 Address Input

CLK Clock

AoV Burst Address Advance
W Lower Byte Write Enable
ow Upper Byte Write Enable
Eﬁ Controller Address Status
ADSP Processor Address Status
<38 Chip Enable

OF Output Enable

Dao-Da17 Data Input/Output

Vee 3.3V Power Supply

Ve Ground

All power supply and ground pins must be connected for proper operation of the device.

This document containg information on a new product.

] s
Specifications and information contained herein are subject to change without notice. HltaCh? ;
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Block Diagram
] 16 14 16
16 Address ~ 4 _
AD-A15 w ol Registers Aq o~ ]
. D0 D1 no
CLK > . Qo|
Binary
Counter Al*
Aps¢ LOAD Q1
ADSP _@_‘ il
Lower Byte —~—p| Lower Byte | g
i I
Write _ erte A ok x9x2
LW .D_'C Register N | Drivers Memory
Upper Byte /| Upper Byte | g Array
. Write Write . S
uw -_D4'° Register @ /"1 orivers
| 18
> Enable b
CE ._‘____Do_ Register Lis
\ 4
Sense
Amps
+ 18
A\ 4
—_— | -
o 7| Output
Buffers
> 18 4 18
Input ; v
| Registers 7 1
\ 4
DQO-DQ17
NOT® The functional block diagram illustrates simplified device operation. See truth table, pin

descriptions adn timing diagrams for detailed information.

Burst Sequence Table

A1*, AO*

External Address Al4-A2 AO
1st Burst Address A14-A2 ADBAT A0
2nd Burst Address Al14-A2 Al A0
3rd Burst Address A14-A2 ADDAT A0

Note : The burst wraps around to its initial state upon completion.

[> 0,0-w
o

Seuence Diagram

(linear burst sequence)
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Signal Description

Pin Name

Function

A0 -A15

Synchronous Address Inputs : "hese inputs are registered and must meet the setup and

hold times around the rising edge of CLK.

Synchronous Byte Write Enables : These active LOW inputs allow individual bytes to be
written and must meet the setup and hold times around the rising edge of CLK. A byte
write enable is LOW for a WRITE cycle and HIGH for a READ cycle. LW controls DQO-
DQ8 (the lower bits), while UW controls DQ9-DQ17 (the upper bits).

CLK

Clock : This signal latches the address, data, chip enables, byte write enables and burst
control inputs on its rising edge. All synchronous inputs must meet setup and hold times

around the clock’s rising edge.

Al

Synchronous Chip Enable : This active LOW input is used to enable the device and
conditions internal use of ADSP. This input is sampled only when a new external address

is loaded.

Output Enable : This active LOW asynchronous input enables the data I/O output drivers.

>| Ol
ol |m
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Synchronous Address Advance : This active LOW input is used to advance the internal
burst counter, controlling burst access after the external address is loaded. A HIGH on
this pin effectively causes wait states to be generated (no address advance). This pin

must be HIGH at the rising edge of the first clock after an ADSP cycle is initiated if a

WRITE cycle is desired (to ensure use of correct address).

ADSP

Synchronous Address Status Processor : This active LOW input interrupts any ongoning
burst, causing a new external address to be latched. A READ is perfomed using the new
address, independent of the byte write enables and ADSC but dependent upon CE. ADSP
is ignored if CE is HIGH.

ADSC

Synchronous Address Status Controller: This active LOW input interrupts any ongoing
burst and causes a new external address to be latched. A READ or WRITE is performed

using the new address if all chip enables are active.

Dqo-Dqi7

Input/Output data pins
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Synchronous Truth Table

‘CE ADSP ADSC ADV UWorlW CLK Address Used Operation

H X L X X L-H N/A Deselected

L L X X L-H  Extemal Address Read Cycle, Begin Burst

L H L X L L-H  Extemal Address Write Cycle, Begin Burst

L H L X H L-H  Extemal Address Read Cycle, Begin Burst

X H H L L L-H  Next Address Write Cycle, Continue Burst

X H H L H L-H  Next Address Read Cycle, Continue Burst

X H H H L L-H  Current Address Write Cycle, Suspend Burst

X H H H H L-H  Current Address Read Cycle, Suspend Burst

H X H L L L-H  Next Address Write Cycle, Continue Burst

H X H L H L-H  Next Address Read Cycle, Continue Burst

H X H H L L-H  Current Address Write Cycle, Suspend Burst

H X H H H L-H  Current Address Read Cycle, Suspend Burst
Notes:

1. X means don’t care.
2. All inputs except OF must meet setup and hold times for the low-to-high transitions of clock(CLK).
3. Wait status are inserted by suspending burst.

Asynchronous Truth Table

Operation ‘OE  I/O Status .
Read L Data Out
Read H  High-2
Write X High-Z-Data in
Deselected X High-Z

Notes:
1. X means High or Low.
2. For a write operation following a read operation. OF must be high before the input data
required setup time and held high through the input data hold time.

Absolute Maximum Ratings

ltems Symbol Rating Unit
Supply voltage Vee 0.5 to +4.6 \
Voltage on any pins relative to Vss Vy -0.5 to Vee + 0.5 \'/
Power dissipation Py 1.0 w
Operating temperature range Topr 0to +70 °C
Storage temperature range (with bias) Trstqfblas) -10 to + 85 °C
Storage temperature range Tag -55 to + 125 °C
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Recommended DC Operating Conditions
(Ta=0 to +70°C)

Iltems Symbol min max  Unit
Supply Voltage (Operating Voitage Range) Vce 3.0 3.6 \Y
Supply Voltage to Vss Vss 0.0 0.0 \
Input High Voltage Vi 2.2 Ve +0.5 \
input Low Voltage Vi -0.5% 08 v

Note: 1) -2.0V for undershoot pulse width=tgyxy min/2.

DC and Operating Characteristics

(Vcc=3.3V10.3V, Ta=0 to 70°C, unless otherwise noted)

Items Symbol Test conditions min max Unit
Input Leakage Current Iy Vin=Ves 10 Ve - 20 pA
Output Leakage Current lo OE=V,, ° - 2.0 A
Supply Current lee lout=0mA, all inputs = Vi or Vy, - 190 mA
cycletime 2 tyyeymin.
Standby Current Isg TE =V, other inputs = Vy, or V,, - TBD mA
cycle time 2ty Min.
Output Low Voltage Vor oL = 8mA - 0.4
Output High Voltage Vou lon = -4mA 24 -
Capacitance (f=1.0MHz, Ta=25°C)
items Symbol min max Unit
Input Capacitance Cin -~ 5 pF
Input/Output Capacitance Cro ~ 8 pF

Note: This parameter is sampled and not 100% tested.
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AC Characteristics
(Vee=3.3V10.3V, VSS=0V, Ta=0 to +70°C, unless
otherwise noted)

Symbol -9 - 12

Items Unit Notes

Standard Alternate min max min max
Cycle Time tknkn  teve 15 - 20 -~ ns
Clock Access Time tkHov  tack - 9 - 12 ns 1
Output Enable to Output valid tclov  tor - 5 - 6 ns 5
Clock High to Output Active tkHox1 tewz 4 - 4 - ns
Clock High to Output Change tkHox2 tcow 3 - 3 -~ ns
Output Enable to Output Active tcLoz  towz 0 - 0 -~ ns
Output Disable to Q High-Z tcHQz  touz 2 6 2 6 ns 2
Clock High to Q High-Z tkHoz  tcHz 6 - 6 ns
Clock High Pulse Width tkukLe  tcH 5 - 5 - ns
Clock Low Pulse Width tkikd  to 5 -~ 5 - ns
Setup Times: 25 - 25 -~ ns 3,4

Address tavkH tsa
Address Status tapsvikH tsaDs
Input Data tpykH tsp
Byte Write twykn tsw
Address Advance tapvyvkH tsapy
Chip Enable tpykn  tecp
Hold Times: 05 - 05 -~ ns 3,4
Address tkpax  tha
Address Status txHaDSX tHADS
Input Data txupx tHD
Byte Write txuwx thw
Address Advance txnapvx tHADV
Chip Enable txyex  tHcE

NOTES

1. Maximum access times are quaranteed for all possible i486T™ external bus cycles. .
2, Transition is measured £200mV from steady-state voltage with load of Figure B, This parameter is

sampled .
3. A READ c?'cle is defined by byte write enables all HIGH or ADSP LOW fgr the required setup and hold
times. A WRITE cycle is defined by at last one byte write enable LOW and HIGH for the required

setup and hold times.

4. This is a synchronous device, All address must meet the specified setup and hold times for all rising
edges of CLK when either ADSP or ADS% is LOW and chip enabled. All other Synchronous inputs must
meet the setup and hold times with stable logic levels for all rising egdes of ¢lock(CLK) when chip is
enabled. Chip enable must be valid at each rising edge of CLK(when either or is LOW) to
remain enabled

6. OE is a High or Low when a byte write enable is sampled LOW,

AC Test Conditions

Input Timing Measurement Reference Level..... 1.5V Output Timing Reference Level................... 1.5V
Input Pulgse Levels.................cccvnn.nn. 0t03.0V Output Load....See Figure A unless otherwise noted
Input Rise/Fall Time.............covvreennvnennnns 2ns
+33v
Output Zo=500 Output 4800
- 2550 SpF*
RL=500 P {including
SCOPE and
V =15V jig)
Figure A FigureB
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Read Cycles
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Write Cycles
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Combination Read/Write Cycles
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Application Examples
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256K Byte Secondary Cache With Burst for 66MHz Processor
Using Four HM67M1864CP-9 Synchronous SRAM
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Package Dimensions
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Notice

When using this document, keep the following in mind:

1.
2,

This document may, wholly or partially, be subject to change without notice.

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole
or part of this document without Hitachi’s permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents
or any other reasons during operation of the user’s unit according to this document.

Circuitry and other examples described herein are meant merely to indicate the characteristics
and performance of Hitachi’s semiconductor products. Hitachi assumes no responsibility for
any intellectual property claims or other problems that may result from applications based on
the examples described herein.

No license is granted by implication or otherwise under any patents or other rights of any third
party or Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales
company. Such use includes, but is not limited to, use in life support systems. Buyers of
Hitachi’s products are requested to notify the relevant Hitachi sales offices when planning to
use the products in MEDICAL APPLICATIONS.
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