Instructions for Programming TUTOR EPROMs

The TUTOR code will be programmed into two 2764 EPROM chips from files which reside in the
EPROM directory of the hard disk on the PC nearest the TA office door. The files are named
TUTOR.EVN and TUTOR.ODD, and contain the even and odd bytes respectively of the TUTOR

code.

The procedure for preparing the chips is as follows:

1.

Obtain two blank 2764 devices from the TA. If you are not certain the devices are blank,
have the TA show you how to use the EPROM eraser (if you don't already know), and erase
the devices for 15 minutes.

Boot up the PC in the lab, which has the EPROM programming system, installed in it
(closest one to the door to the TA office). Change directories to the EPROM directory.

. Enter the command UPP512. This is the program, which you will use to program the

EPROM's. A menu will appear on the screen.
Select the 12.5 Volt level.

Select the Load (L) menu option. You will be prompted for a buffer start address (enter
0000) and a file name (enter TUTOR.EVN or TUTOR.ODD).

Select the Blank Check and Copy (4) option. A "Ready?” prompt will appear. Insert a
blank 2764 in the EPROM programmer socket and enter Y. The program will then proceed

to blank check, program, and verify the device.

Repeat steps 5 and 6 for the other file. When you are finished, select menu option Q (quit).
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Using the Logic Analyzer to Verify Bootstrap Action

The file "bootstrap.la" in the logic analyzer can be used to verify that the circuit functions
correctly for the first 8 bus cycles after reset. The following 8 bytes should appear on the data bus
after RESET* has been asserted:

HEX 00 04 00 81 from ROMO
HEX 00 44 00 46 from ROM1
HEX 00 01 02 03 04 05 06 07 from 68008 address
The reset vectors are SP = $0000 0444
PC = $0000 8146

1. Make sure that both Logic Analyzer and your circuit are turned off.
2. Make the following connections to POD1 and POD2 on your Logic Analyzer:

SIGNAL LEAD COLOR SIGNAL LEAD COLOR
DO 0 BLACK AS* 8 BLACK
D1 1 BROWN A0 9 BROWN
D2 2 < RED A1 10 < RED
D3 3 2 ORANGE A2 11 S ORANGE
D4 4| O | YELLOW A3 12| © | YELLOW
D5 5| ® [GREEN ROMENO* 13| ®* | GREEN
D6 6 BLUE ROMEN1* 14 BLUE
D7 7 MAGENTA RESET*® 15 MAGENTA
‘BOOT-CLR*
3. Connect the GND pin of each Logic POD to your circuit’s ground (i.e., with a GRAY wire)
4. Open the Logic Analyzer.
5. On the Logic Analyzer, select the "bootstrap" setting and load it.
6. Power up your circuit. Your circuit should be in single step mode
7. Set the trigger condition for the assertion of AS*. The trigger mode is set to single step.
8. Check the valid data at the appropriate addresses. Take few more samples to check your

bootstrap action is working fine.

NOTES:
1. There should be 4 distinct signals from the reset module: HALT*, RESET*, SLAVE-CLR*
(to PIA & baud-Generator) and BOOT-CLR*(to DDVM).
2. Addresses A01-A13 from the CPU should be connected to A00-A12 on the ROM.
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2764 EPROM Pinout

2764 EPROM
Vpp | 1 28 | Vcc
A12] 2 27 | PGM*
A713 26 | N.C.
A614 25| A8
A515 24 | A9
A416 23| A11
A31|7 22| OE*
A2]8 21| A10
A11]9 20| CE~
A0110 19 | D7
DO 11 18 | D6
D1]112 17 | D5
D2113 16 | D4
GND | 14 15| D3

NOTES:

Vpp: Programming Voltage. Connect to Vcc for reading
CE*: Chip Enable

OE*: Output Enable

PGM*: Program/Read Mode: Connect to Vcc for Reading
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65,536-Bit (8192 x 8) CMOS EPROM

General Description

The NMC27C64isa64K UV erasable, electrically reprogrammable
and one-time programmable (OTP) CMOS EPROM ideally suited
for applications where fast turnaround, pattern experimentation
and low power consumption are important requirements.

The NMC27C64 is designed to operate with a single +5V power
supply with +10% tolerance. The CMOS design allows the part to
operate over extended and military temperature ranges.

The NMC27C64Q is packaged in a 28-pin dual-in-line package
with a quartz window. The quartz window allows the user to
expose the chip to ultraviolet light to erase the bit pattern. A new
pattern can then be written electrically into the device by following
the programming procedure.

The NMC27C64N is packaged in a 28-pin dual-in-line plastic
molded package without a transparent lid. This part is ideally

suited for high volume production applications where cost is an
important factor and programming only needs to be done once.

This family of EPROMs are fabricated with Fairchild’s proprietary,
time proven CMOS double-poly silicon gate technology which
combines high performance and high density with low power
consumption and excellent reliability.

Features
m High performance CMOS
—150 ns access time

m JEDEC standard pin configuration
—28-pin Plastic DIP package
—28-pin CERDIP package

m Drop-in replacement for 27C64 or 2764
m Manufacturers identification code

Block Diagram

Vce O—»
GND O—» Data OutBl&s Op - 07
" KT T T T T T T T\
OE — Output Enable, -
PGM —m={ Chip Enable, and
CE — Program Logic [ Output
Buffers
( -
—
—> Y Decoder g
—_—
—
AQ - A12 » 65,536—Bl|t
Address < Cell Matrix
Inputs —>
— =
— X Decoder
—_—
—
’ [
\——

DS008634-1
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Connection Diagram

A15 | Vpp | Vpp Vepl] 1 ~ 28 [Vce
A12 | A12 | A12 A2l 2 27 [JPGM
A7 A7 A7 A7 A7 A7) 3 26 [ INC
A6 Ag Ag A6 Ag Agl| 4 25  []Ag
As As Ag Asg Ag As[] 5 24 [JAg9
Aq Aq Ag | A4 | A4 A4l 6 23 [lA11
A3 A3 A3 A3 A3 A3[] 7 22 [JOE
A2 A2 A2 | A2 | A2 A2[] 8 21 []A10
A1 A1 A1 A1 A1 A1l o 20 []CE
Ao A0 AQ Ao Ao Aol] 10 19 []JO7
(o)) (o)) (0]s) (o)) (o)) Op[|] 1 18 []0e6
01 01 01 01 01 Oo1[] 12 17 []Os
02 02 02 02 02 O2[] 13 16 []0O4

GND GND | GND |GND |GND |GND[]| 14 15 ']O3

Pin Names

Note:  Socket compatible EPROM pin configurations are shown in the blocks adjacent to the NMC27C64 pins.

A0-A12 Addresses
CE Chip Enable
OE Output Enable

0y -0, Outputs

PGM Program
NC No Connect
Vpp Programming
Voltage
Vee Power Supply
GND Ground

Commercial Temperature Range V. =5V +10%

Parameter/Order Number

Access Time (ns)

NMC27C64Q, N 150

150

NMC27C64Q, N 200

200

Extended Temp Range (-40 °C to +85°C) V. =5V £10%

Parameter/Order Number

Access Time (ns)

NMC27C64QE, NE200

200

27C16 | 27C32 |27C128| 27C256 | 27C512
2716 2732 27128 27256 27512
Vce | Vec Vce
PGM A14 A14
Vce | Vec | A13 | A13 A13
Ag Ag Ag Ag Ag
Ag Ag Ag Ag Ag
VE’ 7/'\11 Ail A11 A11
OE |[OE/Vpp| OE OE OENpp
A10 A10 | A10 A10 A10
CE/PGM| CE | CE |CE/PGM| CE
07 07 07 o7 o7
Oe6 O6 O6 O6 O6
Os5 Os5 Os5 Os5 Os5
O4 O4 04 04 04
03 03 03 03 03
DS008634-2
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Absolute Maximum Ratings

Temperature Under Bias

Storage Temperature

All Input Voltages except A9
with Respect to Ground (Note 10)

All Output Voltages

(Note 1)
-55°C to +125°C
-65°C to +150°C

+6.5V to -0.6V

Power Dissipation

Lead Temperature
(Soldering, 10 sec.)

ESD Rating
(Mil Spec 883C,
Method 3015.2)

1.0Ww

300°C

2000V

with Respect to Ground (Note 10)V¢ +1.0V to GND -0.6V Operatlng Conditions (Note 7)
Temperature Range
Vpp Supply Volt d A
PP Vb’i‘tf ées(;eacgtfoagmu% J NMC27C64Q 150, 200 0°C to +70°C
) . NMC27C64N 150, 200
During Programmin +14.0V to -0.6V y
g Frog 9 NMC27C64QE 200 -40°C to +85°C
V¢ Supply Voltage with NMC27C64NE 200
R tto G d +7.0V to -0.6V
espect fo Lroun ° Vcc Power Supply +5V +10%
READ OPERATION
DC Electrical Characteristics
Symbol Parameter Conditions Min Typ Max Uhits
I Input Load Current VN = Ve or GND 10 HA
o Output Leakage Current | Vg1 = Ve of GND, CE =V, 10 HA
lect V¢c Current (Active) CE =V, ,f=5 MHz 5 20 mA
(Note 9) TTL Inputs Inputs =V, or V,;, I/O =0 mA
leco V¢ Current (Active) CE =GND, f=5MHz 3 10 mA
(Note 9) CMOS Inputs Inputs = V- or GND, I/0 =0 mA
lecsel V¢ Current (Standby) CE=Vy 0.1 1 mA
TTL Inputs
lccsgz Ve Current (Standby) CE = V¢ 0.5 100 HA
CMOS Inputs
lop VPP Load Current Vpp = Vee 10 HA
Vi Input Low Voltage -0.1 0.8 \Y
Viy Input High Voltage 2.0 Vee +1 \
Vor1 Output Low Voltage lo. =2.1 mA 0.45 \
Von1 Output High Voltage lon = -400 pA 2.4 \
Voo Output Low Voltage lop =0 pA 0.1 \Y
Vonz Output High Voltage loy =0 A Vee-0.1 \
AC Electrical Characteristics
NMC27C64
Symbol Parameter Conditions 150 200, E200 Units
Min Max Min Max
tace Address to CE=OE=V, 150 200 ns
Output Delay PGM =V
tee CE to Output Delay OE=V,PGM =V 150 200 ns
toe OE to Output Delay CE=V,,PGM =V 60 60 ns
tor OE High to Output Float | CE =V,, PGM =V, 0 60 0 60 ns
ter CE High to Output Float | OE = V,, PGM =V, 0 60 0 60 ns
ton Output Hold from CE=0OE=V,
Addresses, CE or OE , PGM =V, 0 0 ns
Whichever Occurred First
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Capacitance TA =+25°C, f = 1 MHz (Note 2) NMC27C64Q

Symbol Parameter Conditions Typ  Max nits
Cn Input Capacitance Vi =0V 6 8 pF
Cout Output Capacitance Vour = 0V 9 12 pF
Capacitance TA =+25°C, f =1 MHz (Note 2) NMC27C64N
Symbol Parameter Conditions Typ  Max nits
Cn Input Capacitance Vi =0V 5 10 pF
Cout Output Capacitance Vour = 0V 8 10 pF
AC Test Conditions
Output Load 1 TTL Gate and C, = 100 pF (Note 8)
Input Rise and Fall Times <5ns
Input Pulse Levels 0.45V to 2.4V
Timing Measurement Reference Level
Inputs 0.8V and 2V
Outputs 0.8V and 2V
AC Waveforms (Note 6) (Note 9)
ADDRESS %, X Address Valid
= 2V
CE -
0.8V u ‘¢ tep
- ¢ . (Notes 4, 5
- v CE
OE 0.8v g
toe <« OF
(Note 3) (Notes 4, 5)
2v Wiz (7777777 v & 5 Hi-Z
Valid O
OUTPUT  Sav U\ SSSCRRRRN 1y yys
- ACC - top |
(Note 3)

Note 1: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of
the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions

for extended periods may affect device reliability.

Note 2: This parameter is only sampled and is not 100% tested.

Note 3: OE may be delayed up to tac - tog after the falling edge of CE without impacting tacc.

Note 4: The tpr and tcr compare level is determined as follows:

High to TRI-STATE ® , the measured Vy; (DC), 0.10V;
Low to TRI-STATE, the measured Vg, ; (DC) + 0.10V.

Note 5: TRI-STATE may be attained using OE or CE .

Note 6: The power switching characteristics of EPROMs require careful device decoupling. It is recommended that at least a 0.1 pF ceramic capacitor be used on every device

between V. and GND.

Note 7:  The outputs must be restricted to V¢ + 1.0V to avoid latch-up and device damage.

Note 8: 1 TTL Gate: I = 1.6 mA, loy =-400 pA.
C,: 100 pF includes fixture capacitance.

Note 9:  Vpp may be connected to Vi except during programming.

Note 10: Inputs and outputs can undershoot to -2.0V for 20 ns Max.

NMC27C64 Rev. C
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Programming Characteristics

(Note 11) (Note 12) (Note 13) (Note 14)

NMC27C64 Rev. C

Symbol Parameter Conditions Min Typ Max nits
tas Address Setup Time 2 us
toes OE Setup Time 2 us
tees CE Setup Time 2 us
tos Data Setup Time 2 ps
typs Vpp Setup Time 2 us
tves V¢ Setup Time 2 ps
tan Address Hold Time 0 ps
ton Data Hold Time 2 ps
tor Output Enable to CE=V, 0 130 ns
Output Float Delay
tow Program Pulse Width 0.45 0.5 0.55 ms
toe Data Valid from OE CE=V, 150 ns
lop Vpp Supply Current During CE=V, 30 mA
Programming Pulse PGM =V,

lee Ve Supply Current 10 mA
T Temperature Ambient 20 25 30 °
Vee Power Supply Voltage 5.75 6.0 6.25

Vpp Programming Supply Voltage 12.2 13.0 13.3 \%
ter Input Rise, Fall Time 5 ns
Vi Input Low Voltage 0.0 0.45 \
Viy Input High Voltage 2.4 4.0 \
tn Input Timing Reference Voltage 0.8 15 2.0 \%
tout Output Timing Reference Voltage 0.8 15 2.0 \Y
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Programming Waveforms

ADDRESS

DATA

(Note 13)
Program
A Program o Verify o
e {C
Y J EC
0.8V Xr Address N o |
JASV tAH—- -
H C
2v X Data In Stable § Hi-Z _'__S'Data out Valid| |
0.8V Ac Add N i—\_g( Add N :
tps tpy —»| |w—lDF
e
{§
6.0V
tvcs
{f
13.0V typs
0.8V
Igs
‘ tces
]|
2V o
0.8V i
tpw t to
E
| < OES, -
2V
0.8V

I

Note 11: Fairchild’s standard product warranty applies to devices programmed to specifications described herein.

Note 12: V. must be applied simultaneously or before Vpp and removed simultaneously or after V. The EPROM must not be inserted into or removed from a board with

voltage applied to Vpp or Vec.

Note 13: The maximum absolute allowable voltage which may be applied to the Vg pin during programming is 14V. Care must be taken when switching the V, supply to
prevent any overshoot from exceeding this 14V maximum specification. At least a 0.1 uF capacitor is required across Vpp, V¢ to GND to suppress spurious voltage transients

which may damage the device.

Note 14: Programming and program verify are tested with the interactive Program Algorithm, at typical power supply voltages and timings.
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Fast Programming Algorithm Flow Chart

Start

@DDR = First LocatiorD
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VCC =6.25V
Vpp = 12.75V
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|
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—><Program one 100 ps PuIse)

C

Increment X )

Increment ADDR

Last
Address

15tVge = Vpp =55V
2nd Ve = Vpp =4.5V

Device Passed

FIGURE 1.

Device
Failed

Device
Failed
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Functional Description

DEVICE OPERATION

The six modes of operation of the NMC27C64 are listed in Table
1. It should be noted that all inputs for the six modes are at TTL
levels. The power supplies required are V¢ and Vpp. The Vpp
power supply must be at 12.75V during the three programming
modes, and must be at 5V in the other three modes. The V¢
power supply must be at 6V during the three programming modes,
and at 5V in the other three modes.

Read Mode

The NMC27C64 has two control functions, both of which must be
logically active in order to obtain data at the outputs. Chip Enable
(CE) is the power control and should be used for device selection.
Output Enable (OE) is the output control and should be used to
gate data to the output pins, independent of device selection. The
programming pin (PGM) should be at V,,, except during program-
ming. Assuming that addresses are stable, address access time
(tacc) isequalto the delay from CEtooutput (tcg). Datais available
at the outputs toe after the falling edge of OE , assuming that CE
has been low and addresses have been stable for at least tycc —
toe-

The sense amps are clocked for fast access time. V. should
therefore be maintained at operating voltage during read and
verify. If V¢ temporarily drops below the spec. voltage (but not to
ground) an address transition must be performed after the drop to
insure proper output data.

Standby Mode

The NMC27C64 has a standby mode which reduces the active
power dissipation by 99%, from 55 mW to 0.55 mW. The
NMC27C64 is placed in the standby mode by applying a CMOS
high signal to the CE input. When in standby mode, the outputs are
in a high impedance state, independent of the OE input.

Output OR-Tying

Because NMC27C64s are usually used in larger memory arrays,
Fairchild has provided a 2-line control function that accommo-
dates this use of multiple memory connections. The 2-line control
function allows for:

1. the lowest possible memory power dissipation, and

2. complete assurance that output bus contention will not
occur.

To most efficiently use these two control lines, it is recomended
that CE (pin 20) be decoded and used as the primary device
selecting function, while OE (pin 22) be made a common connec-
tionto all devicesin the array and connected to the READ line from
the system control bus. This assures that all deselected memory
devices are in their low power standby modes and that the output
pins are active only when data is desired from a particular memory
device.

Programming

CAUTION: Exceeding 14V on pin 1 (Vpp) will damage the
NMC27C64.

Initially, all bits of the NMC27C64 are in the “1” state. Data is
introduced by selectively programming “0s” into the desired bit
locations. Although only “0s” will be programmed, both “1s” and
“0s” can be presented in the data word. A “0” cannot be changed
to a “1” once the bit has been programmed.

The NMC27C64 is in the programming mode when the Vpp power
supply is at 12.75V and OE is at V. Itis required that at least a
0.1 pF capacitor be placed across Vpp, V- to ground to suppress
spurious voltage transients which may damage the device. The
data to be programmed is applied 8 bits in parallel to the data
output pins. The levels required for the address and data inputs
are TTL.

For programming, CE should be kept TTL low at all times while Vpp
is kept at 12.75V.

Whenthe address and data are stable, an active low, TTL program
pulse is applied to the PGM input. A program pulse must be
applied at each address location to be programmed. The
NMC27C64 is programmed with the Fast Programming Algorithm
shown in Figure 1. Each address is programmed with a series of
100 ps pulses until it verfies good, up to a maximum of 25 pulses.
Most memory cells will program with a single 100 us pulse. The
NMC27C64 must not be programmed with a DC signal applied to
the PGM input.

Programming multiple NMC27C64s in parallel with the same data
can be easily accomplished due to the simplicity of the program-
ming requirements. Like inputs of the paralleled NMC27C64s may
be connected together when they are programmed with the same
data. Alow level TTL pulse applied to the PGM input programs the
paralleled NMC27C64s. If an application requires erasing and
reprogramming, the NMC27C64Q UV erasable PROM in a win-
dowed package should be used.

TABLE 1. Mode Selection

Pins CE OE PGM Vep | Vee Outputs

Mode (20) (22) (27) 1) | (28) (11-13, 15-19)
Read Vi Vi Vi 5V 5V Dour
Standby Viy Don't Care Don't Care 5V 5V Hi-Z
Output Disable Don't Care Viy Viy 5V 5V Hi-Z
Program Vi Viy 13v 6V Dy
Program Verify Vi Vi Viy 13v 6V Dour
Program Inhibit Viy Don't Care Don't Care 13V 6V Hi-Z
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Functional Description
Program Inhibit

(Continued)

Programming multiple NMC27C64s in parallel with different data
is also easily accomplished. Except for CE all like inputs (including
OE and PGM) of the parallel NMC27C64 may be common. ATTL
low level program pulse applied to an NMC27C64’'s PGM input
with CE at V,_and Vpp at 13.0V will program that NMC27C64. A
TTL high level CE inputinhibits the other NMC27C64s from being
programmed.

Program Verify

Averify should be performed on the programmed bits to determine
whether they were correctly programmed. The verify may be
performed with Vpp at 13.0V. Vpp must be at V¢, except during
programming and program verify.

MANUFACTURER’S IDENTIFICATION CODE

The NMC27C64 has a manufacturer’s identification code to aid in
programming. The code, shown in Table 2, is two bytes wide and
is stored in a ROM configuration on the chip. It identifies the
manufacturer and the device type. The code for the NMC27C64
is “8FC2", where “8F” designates that it is made by Fairchild
Semiconductor, and “C2" designates a 64k part.

The code is accessed by applying 12V + 0.5V to address pin A9.
Addresses A1-A8,A10-A12, CE,and OE are held at V, . Address
A0 is held at Vv, for the manufacturer’s code, and at V, for the
device code. The code is read out on the 8 data pins. Proper code
access is only guaranteed at 25°C + 5°C.

The primary purpose of the manufacturer’s identification code is
automatic programming control. When the device is inserted in a
EPROM programmer socket, the programmer reads the code and
then automatically calls up the specific programming algorithm for
the part. This automatic programming control is only possible with
programmers which have the capability of reading the code.

ERASURE CHARACTERISTICS

The erasure characteristics of the NMC27C64 are such that
erasure begins to occur when exposed to light with wavelengths
shorter than approximately 4000 Angstroms (A). It should be
noted that sunlight and certain types of fluorescent lamps have
wavelengths in the 3000A — 4000A range.

After programming, opaque labels should be placed over the
NMC27C64's window to prevent unintentional erasure. Covering
the window will also prevent temporary functional failure due to the
generation of photo currents.

The recommended erasure procedure for the NMC27C64 is
exposure to short wave ultraviolet light which has a wavelength of
2537 Angstroms (A). The integrated dose (i.e., UV intensity x
exposure time) for erasure should be a minimum of 15W-sec/cm?,

The NMC27C64 should be placed within 1 inch of the lamp tubes
during erasure. Some lamps have a filter on their tubes which
should be removed before erasure.

An erasure system should be calibrated periodically. The distance
from lamp to unit should be maintained at one inch. The erasure
time increases as the square of the distance. (If distance is
doubled the erasure time increases by a factor of 4.) Lamps lose
intensity as they age. When a lamp is changed, the distance has
changed or the lamp has aged, the system should be checked to
make certain full erasure is occurring. Incomplete erasure will
cause symptoms that can be misleading. Programmers, compo-
nents, and even system designs have been erroneously sus-
pected when incomplete erasure was the problem.

SYSTEM CONSIDERATION

The power switching characteristics of EPROMSs require careful
decoupling of the devices. The supply current, I, has three
segments that are of interest to the system designer—the standby
current level, the active current level, and the transient current
peaks that are produced by voltage transitions on input pins. The
magnitude of these transient current peaks is dependent on the
output capacitance loading of the device. The associated V¢
transient voltage peaks can be suppressed by properly selected
decoupling capacitors. It is recommended that at least a 0.1 pF
ceramic capacitor be used on every device between V. and
GND. This should be a high frequency capacitor of low inherent
inductance. In addition, atleast a 4.7 pF bulk electrolytic capacitor
should be used between V- and GND for each eight devices. The
bulk capacitor should be located near where the power supply is
connected to the array. The purpose of the bulk capacitor is to
overcome the voltage drop caused by the inductive effects of the
PC board traces.

TABLE 2. Manufacturer’s Identification Code

Pins A0 o7 06 o5 04 o3 02 o1 0]0] Hex

(10) | (19) | (18) | (17) | (16) | (15) | (13) | (12) | (11) | Data
Manufacturer Code| V. 1 0 0 0 1 1 1 1 8F
Device Code Viy 1 1 0 0 0 0 1 0 c2

NMC27C64 Rev. C

www.fairchildsemi.com

INOYd3 SOND (8 X 26T8) 19-9€5°G9 ¥92.2ONN



Physical Dimensions

inches (millimeters) unless otherwise noted
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Order Number NMC27C64N
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Life Support Policy

Fairchild's products are not authorized for use as critical components in life support devices or systems without the express written

approval of the President of Fairchild Semiconductor Corporation. As used herein:

1. Life support devices or systems are devices or systems which,
(a) are intended for surgical implantinto the body, or (b) support
or sustain life, and whose failure to perform, when properly
used in accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a significant

2. A critical component is any component of a life support device

or system whose failure to perform can be reasonably ex-
pected to cause the failure of the life support device or system,
or to affect its safety or effectiveness.

injury to the user.
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HMG6264B Series

64 k SRAM (8-kwordx 8-bit)

HITACHI

ADE-203-454B (2)
Rev. 2.0
Nov. 1997

Description

The Hitachi HM6264B is 64k-bit static RAM organized 8-kword@-bit. It realizes higher performance
and low power consumption by 1usn CMOS process technology. The device, packaged in 450 mil SOP
(foot print pitch width), 600 mil plastic DIP, 300 mil plastic DIP, is available for high density mounting.

Features

e High speed
Fast access time: 85/100 ns (max)
e Low power
Standby: 1QuW (typ)
Operation: 15 mW (typ) (f =1 MHz)
* Single 5V supply
e Completely static memory
No clock or timing strobe required
e Equal access and cycle times
» Common data input and output
Three state output
» Directly TTL compatible
All inputs and outputs
» Battery backup operation capability



HM6264B Series

Ordering Information

Type No. Access time Package

HM6264BLP-8L 85ns 600-mil, 28-pin plastic DIP (DP-28)
HM6264BLP-10L 100 ns

HM6264BLSP-8L 85 ns 300-mil, 28-pin plastic DIP(DP-28N)
HM6264BLSP-10L 100 ns

HM6264BLFP-8LT 85 ns 450-mil, 28-pin plastic SOP(FP-28DA)
HM6264BLFP-10LT 100 ns

Pin Arrangement

HM6264BLP/BLSP/BLFP Series

NC O1 “—/ 28[1 Ve
A12 2 270 WE
A7 O3 26 [1 CS2
A6 []4 25[1 A8
A5 []5 247 A9
A4 6 230 A1l
A3 [O7 221 OE
A2 Os8 211 Al0
Al ]9 20 [J CSst
A0 [] 10 19 [ 1/08
/o1 411 18 [1 1107
/02 012 17 [ /06
o3 13 16 [ 1/05
Vss [ 14 15 [ 1/04
(Top view)
Pin Description
Pin name Function Pin name Function
A0 to A12 Address input WE Write enable
I/01 to 1/08 Data input/output OE Output enable
CS1 Chip select 1 NC No connection
Cs2 Chip select 2 Ve Power supply
Vg Ground
2
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Block Diagram

All Ofﬂﬁ ]
A8 O— Vv
A9 o— —0 Vcc
A7 ! Row Memory array v
A2 o1 decoder . 256 x 256 O Vss
A5 o— Il
A6 O— |
Ad oDt

e | |
/o1 IB i 's1  Column /0 s

Input Column decoder

; data

| control
08 O—e— P> - N

p Al A2 AO A10 A3 S Lo

: -

CS2

O—] -
FaT C Timing pulse generator

Read, Write control
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HM6264B Series

Function Table

WE CS1 CS2 OE Mode Ve current  1/O pin Ref. cycle

X H X X Not selected (power down) I, lgg, High-Z —

x x L x Not selected (power down)  lg, lgg, High-z —

H L H H Output disable lec High-Z —

H L H L Read lec Dout Read cycle (1)—(3)
L L H H Write lec Din Write cycle (1)

L L H L Write lec Din Write cycle (2)
Note: x:HorlL

Absolute Maximum Ratings

Parameter Symbol Value Unit
Power supply voltage™ Vee -0.5t0 +7.0 \Y

Terminal voltage™ \A —0.5%t0V,+0.3° VvV

Power dissipation P, 1.0 w
Operating temperature Topr Oto+70 °C
Storage temperature Tstg —-55to +125 °C
Storage temperature under bias Thias -10to +85 °C

Notes: 1. Relative to Vg
2. Vo min: =3.0 V for pulse half-width < 50 ns
3. Maximum voltage is 7.0 V

Recommended DC Operating ConditiongTa = 0 to +70C)

Parameter Symbol Min Typ Max Unit
Supply voltage Ve 45 5.0 55 \%
Vs 0 0 0 Y
Input high voltage Vi, 2.2 — Ve +0.3 \Y,
Input low voltage Vv, -0.3" — 0.8 \Y,

Note: 1. V, min: =3.0 V for pulse half-width < 50 ns

HITACHI



HM6264B Series

DC Characteristics(Ta = 0 to +70C, V.. =5 V+10%, V,s=0V)

Parameter Symbol Min  Typ ™ Max Unit Test conditions

Input leakage current [l — — 2 HA  Vin =V to V.

Output leakage current 1ol - - 2 WA CS1=V,orCS2=V, orOE=V,or
WE =V, V,; =V to Ve

Operating power supply lccnc — 7 15 mA CS1=V,CS2=V, l,,=0mA

current others =V, /V,

Average operating power .., — 30 45 mA  Min cycle, duty = 100%,

supply current CS1=V,,CS2=V,, l,,=0mA
others =V, /V,

lecs — 3 5 mA  Cycle time = 1 ys, duty = 100%, I,, = 0 mA

CS1<0.2V,CS22V.,.-0.2V,
Vy2Vee—02V,V, <02V

Standby power supply lsg — 1 3 mA CS1=V,,CS2=V,

current

— 2 50 pA CST2V,-02V,CS22V,-0.2Vor
0V<CS2<0.2V,0V<Vin

Output low voltage Vo, — — 04 V loo = 2.1 mA

Output high voltage Vou 24 — — \% loy =—1.0 MA

Notes: 1. Typical values are at V.. = 5.0 V, Ta = +25°C and not guaranteed.

Capacitance(Ta = 25C, f = 1.0 MHz)

Parameter Symbol  Min Typ Max Unit Test conditions
Input capacitance™ Cin — — 5 pF Vin=0V
Input/output capacitance™ Cio — — 7 pF Vo =0V

Note: 1. This parameter is sampled and not 100% tested.
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AC Characteristics (Ta = 0 to +70C, V.. =5 V* 10%, unless otherwise noted.)

Test Conditions

* Input pulse levels: 0.8V to2.4V

* Input and output timing reference level: 1.5V

* Inputrise and fall time: 10 ns

e Output load: 1 TTL Gate +,q100 pF) (Including scope & jig)

Read Cycle
HM6264B-8L HM6264B-10L
Parameter Symbol  Min Max Min Max Unit Notes
Read cycle time tac 85 — 100 — ns
Address access time tan — 85 — 100 ns
Chip select access time CS1  tg, — 85 — 100 ns
CS2  te, — 85 — 100  ns
Output enable to output valid toe — 45 — 50 ns
Chip selection to output in low-Z CS1  t, 10 — 10 — ns 2
CS2 t,, 10 — 10 — ns 2
Output enable to output in low-Z towz 5 — 5 — ns 2
Chip deselection in to output in high-Z CS1  t,, 0 30 0 35 ns 1,2
CS2  t, 0 30 0 35 ns 1,2
Output disable to output in high-Z tonz 0 30 0 35 ns 1,2
Output hold from address change ton 10 — 10 — ns

Notes: 1. t,, is defined as the time at which the outputs achieve the open circuit conditions and are not
referred to output voltage levels.

2. At any given temperature and voltage condition, t,,, maximum is less than t , minimum both for a
given device and from device to device.
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Read Timing Waveform (1) (WE = V)

-< tre -
Address >< Valid address ><
— tco1
B
CSi1 X Z
tz1
-
‘ tcoz o < thza >
cs2 7 t 70 N
-< toe > - thz2 .
\l< torz Z —
OE N 7
_ toHz o
Dout High Impedance Valid data .
oy
Read Timing Waveform (2)(WE = V,,, OE=V,,)
Address Valid address
- tan . ¢
OH
ton

Dout ><>< Valid data
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Read Timing Waveform (3)(WE = V,,, OE= V, )"

— - tco1
csi \ -~ /
\ / tHz1
- tLz1
tHz2
CSs2 74 \=—H2
B tcoz \
_ tiLzz o
Dout Valid data
Note: 1. Address must be valid prior to or simultaneously with CS1 going low or CS2 going high.
8
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HM6264B Series

Write Cycle
HM6264B-8L HM6264B-10L
Parameter Symbol Min Max Min Max Unit Notes
Write cycle time twe 85 — 100 — ns
Chip selection to end of write tew 75 — 80 — ns 2
Address setup time tas 0 — 0 — ns 3
Address valid to end of write taw 75 — 80 — ns
Write pulse width twe 55 — 60 — ns 1,6
Write recovery time twr 0 — 0 — ns 4
WE to output in high-Z tymz 0 30 0 35 ns
Data to write time overlap tow 40 — 40 — ns
Data hold from write time ton 0 — 0 — ns
Output active from end of write tow 5 — 5 — ns
Output disable to output in high-Z tonz 0 30 0 35 ns 5
Notes: 1. A write occurs during the overlap of a low CS1, and high CS2, and a high WE. A write begins at
the latest transition among CS1 going low,CS2 going high and WE going low. A write ends at
the earliest transition among CS1 going high CS2 going low and WE going high. Time t,, is
measured from the beginning of write to the end of write.
2. tey is measured from the later of CS1 going low or CS2 going high to the end of write.
3. t, is measured from the address valid to the beginning of write.
4. t,,Iis measured from the earliest of CS1 or WE going high or CS2 going low to the end of write
cycle.
5. During this period, I/O pins are in the output state, therefore the input signals of the opposite
phase to the outputs must not be applied.
6. In the write cycle with OE low fixed, t,, must satisfy the following equation to avoid a problem of

data bus contention
twp =tz Max + ty, Min.
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HM6264B

Series

Write Timing Waveform (1) (OE Clock)

Address

Dout

Din

Note: 1.

twe

A

Y

Valid address

4 tew

A

y

A
Y

*1
taw \
bs | twp
tonz
High Impedance
BT
High Impedance Valid data

If CST1 goes low or CS2 goes high simultaneously with WE going low or after WE going low,

the outputs remain in the high impedance.state.

10
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HM6264B Series

Write Timing Waveform (2) (OE Low Fixed) OE =V, )

Notes:

Address

|

0
@

CS2

Dout

Din

w

- fwe >
>< Valid address ><
- tAW tWR
e
tew
X< > Z
*1
\ twp
- P
tas 7 ton
- > -«
< Wz - fow >
> - . v
tow toH
- > - >
*4

High Impedance

. \VAVAN
Valid data
/\A/

If CS1 goes low simultaneously with WE going low or after WE goes low, the outputs remain
in high impedance state.

Dout is the same phase of the written data in this write cycle.
Dout is the read data of the next address.

If CS1 is low and CS2 is high during this period, 1/O pins are in the output state. Input
signals of opposite phase to the outputs must not be applied to I/O pins.

11
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HM6264B Series

Low V.. Data Retention Characteristics(Ta = 0 to +70C)

Parameter Symbol  Min Typ ™ Max Unit  Test conditions ™

V. for data retention Vor 2.0 — — \Y, CS1 =2V, -0.2V,
CS22V..-02VorCS2<0.2V

Data retention current | ccor — 1" 257 HA Vee=3.0V,0V<Vin <V,

CS12V,-0.2V,CS22V,-02V
oroVsCS2<0.2V

Chip deselect to data teor 0 — — ns See retention waveform
retention time

Operation recovery time  t, tee — — ns

Notes: 1. Reference data at Ta = 25°C.
2. 10 pJAmax at Ta=0to + 40°C.
3. tgc = read cycle time.
4. CS2 controls address buffer, WE buffer, @bu_ffer,_ﬁ buffer, and Din buffer. If CS2 controls
data retention mode, Vin levels (address, WE, OE, CS1, 1/0) can be in the high impedance state.

If CS1 controls data retention mode, CS2 must be CS2 2V -0.2Vor0V<CS2<0.2V. The
other input levels (address, WE, OE, I/0O) can be in the high impedance state.

Low V.. Data Retention Timing Waveform (1)(CS1 Controlled)

__teor Data retention mode R

|l
.

Y
A
Y

-

CS12Vee—-02V

12
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Low V. Data Retention Timing Waveform (2)(CS2 Controlled)

Data retention mode

CS2<0.2V

13
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HM6264B Series

Package Dimensions

HM6264BLP Series(DP-28)

Unit: mm
35.6
28 36.5 Max 15
T e I e Y e e e e e N e O s A
x
]
NP=
) %o
<
—
I S I
1 1.2 14
« 15.24
1.9 Max ©
=
o / \
~
o i L
£l £
==
S 0.25" 0%
2.54 +0.25 0.48£0.10 o « na
I T
0° —-15°
Hitachi Code DP-28
JEDEC —
EIAJ Conforms
Weight (reference value)| 4.6 g
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Package Dimensiongcont)

HM6264BLSP Series(DP-28N)

36.00

37.32 Max
28 15
T e e O e O e e e Y e e Y e Y N e Y
©)

6.60
7.0 Max

1

N I [y N [ N [y [y N [ N N [y N [ N [y N [ N [y Ny B

1.30

14

2.54+0.25
\

W
W
W
i\

Unit: mm

0.25° 0%

0°-15°
Hitachi Code DP-28N
JEDEC —
EIAJ Conforms
Weight (reference value)| 2.04 g

HITACHI
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HM6264B Series

Package Dimensiongcont)

HM6264BLFP Series(FP-28DA)

Unit: mm

18.00
18.75 Max
28 NN0OONOOONNANNIAS
o
D) ~
©
O
LDOOO0O0000000024 3| ws 11802030
o olo
1.12 Max g e 170
™~ |0
|
olo f::
no B [ Oo - 80
$9 1.00+0.20_ |
o
N
o38sooerr @lo20®)
0.20 (M)
0.38+0.06 Hitachi Code FP-28DA
JEDEC Conforms
Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 0.82 g

16
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HM6264B Series

When using this document, keep the following in mind:

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

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

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

4. 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.

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

6. 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.

HITACHI

Hitachi, Ltd.

Semiconductor & IC Div.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100, Japan
Tel: Tokyo (03) 3270-2111

Fax: (03) 3270-5109

For further information write to:

Hitachi Semiconductor Hitachi Europe GmbH Hitachi Europe Ltd. Hitachi Asia Pte. Ltd.
(America) Inc. Continental Europe Electronic Components Div. 16 Collyer Quay #20-00
2000 Sierra Point Parkway Dornacher Stral3e 3 Northern Europe Headquarters  Hitachi Tower
Brisbane, CA. 94005-1897 D-85622 Feldkirchen Whitebrook Park Singapore 049318
USA Minchen Lower Cookham Road Tel: 535-2100
Tel: 800-285-1601 Tel: 089-9 91 80-0 Maidenhead Fax: 535-1533
Fax:303-297-0447 Fax: 089-9 29 30-00 Berkshire SL6 8YA
United Kingdom Hitachi Asia (Hong Kong) Ltd.
Tel: 01628-585000 Unit 706, North Tower,
Fax: 01628-585160 World Finance Centre,

Harbour City, Canton Road
Tsim Sha Tsui, Kowloon
Hong Kong

Tel: 27359218

Fax: 27306071

Copyright © Hitachi, Ltd., 1997. All rights reserved. Printed in Japan.
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Revision Record

Rev. Date Contents of Modification Drawn by  Approved by
0.0 Sep. 5, 1995 Initial issue I. Ogiwara K. Yoshizaki
1.0 Dec. 6, 1995 Deletion of Preliminary I. Ogiwara K. Yoshizaki
2.0 Nov. 1997 Change of Subtitle

Change of FP-28DA
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