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27HC64

64K (8K x 8) High Speed CMOS UV Erasable PROM

FEATURES

Bipolar Performance
— 40ns Maximum Access Time

— 80mA Active Current

— 100pA Standby Current {Low Power Option)

OTP (One Time Programming) Available

Auto ID™ Aids Automated Programming

Programming Times
~— Fast Programming
— Express

— 28 Pin Dual in Line Package

— 32 Pin Chip Carrier (Leadless or Plastic)
Available for Extended Temperature Ranges:

— Commercial; 0° C to 70° C
— Industrial; -40° Ct0 85" C
— Military**: -565° C to 125° C

CMOS Technology For Low Power Gonsumption

Auto-Insertion-Compatible Plastic Packages

Organized 8K x 8: JEDEC Standard Pinouts

Separate Chip Enable and Qutput Enable Controls
Two Programming Algorithms Allow Improved

PIN CONFIGURATION
Top View
Veollet 7 28[0vec
Az{d2 27[1PGM
A7[3 26[INC
As(]4 25{]A8
As(]s 24[7 A9
Adlle 230AN
A0z 22[10E
A28 21[JA10
ae 20[JCE
Ao} 10 19[]o7
oo 18[Jo6
ot[}12 177jos
o213 16704
Ves[}14 15{103
@Pin 1 Indicator on PLCC on top of package

** See 27HC64 Military Data sheet DS60006
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DESCRIPTION

The Microchip Technology Inc 27HC64 is a CMOS 64K
bit ultraviolet light Erasable (electrically) Programmable
Read Only Memory. The device is organized as 8K
words by 8 bits (8K bytes). Anadvanced CMOS design
allows bipolar speed with a significant reduction in
power over bipolar PROMs. A low power option (L)
allows further standby power reduction to 100pA. The
27HC64 is configured in a standard 64K EPROM
pinout, which allows an easy upgrade for 27C64 sock-
ets. This very high speed device allows digital signal
processors {DSP) or other sophisticated microproces-
sors to run atfull speed without the need for WAIT states.
CMOS design and processing enables this part ta be
used in systems where reduced power consumption and
reliability are requirements.

A complete family of packages is offered to provide the
most flexibility in applications. One Time Programming
(OTP) is available for low cost (plastic) applications.
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ELECTRICAL CHARACTERISTICS

T=44-13-29

PIN FUNCTION TABLE Maximum R atings*
Name Function
Vcce and input voitages w.r.t. Vss...-0.6V to + 7.25V
AQ - A12 Address Inputs VPP voltage w.r.t. Vss during
% gmzlin:r?;%le PIOGIAMITING +.rrvvererervevrererssesensnnee -0.6V 10 + 14V
PGM Program Enable Voltage on A9 w.r.t, Vss 0.6V to +13.5V
Vep Programming Voltage Output voltage w.r.t. Vss... 0.8V to Vee +1.0V
00-07 Data Output Storage temperature -65°Cto 150" C
Veo +5V Power Supply Ambient temp. with power applied -65° Cto 125°C
Vss Ground ESD protection on all pins ............ 2KV
NC No Connection; No o ! )
Internal Connection _‘Nohce: Stresses above those listed under “Maxnmum F'iat-
NU Not Used: No External ings” may cause permanent fiamage to lpe device. Th[s isa
A stress rating only and functional operation of the device at
Connsction ls those or any other conditions above those Indicated in the
Allowed operation listings of this specification is not implied. Exposure
*  to maximum rating conditions for extended periods may affect
device reliability.
READ OPERATION VcG = +6V £10%
DC Characteristics Commercial: Tamb= 0°Cto70°C
Industrial: - Tamb=-40"Ct085'C
Parameter Part* | Status Symbo! | Min | Max Unltsl Conditions
Input Voltages all Logic "1" ViH 2.0 | Vet |V
Loglc "0" ViL -0.1 0.8 \'
Input Leakage all 1] -10 10 pA 1 VIN=0to Vce
Output Voltages all Logic "1" VoH 24 v loH= - 4mA
] Logic "0" VoL 0.45 \'i loL=16mA
Leakage all Lo -10 10 pA | Vour=0Vto Vco
Input Capacitance all CIN 6 pF | ViN=0V; Tamb =25'C;
f=1MHz
Output Capacitance all Cout 12 pF | Vour=0V;Tamb= 25" C;
A f=1MHz
Power Suppy Current, |S,L TTL input lcet 80 mA | Vce=5.5V; VeP=Veo
Active SX,LX | TTL input lccz 90 mA | f=2MHz;
OE=CE=Vi;
lout = OmA;
ViL=-0,1t00.8 V;
ViH= 2.0 to Vco;
. Note 1
Power Supply Current, | S keesi 40 mA
Standby SX 50 mA
Power Supply Current, |L TTL input lccis)2 2 mA
Standby X TTL input 3 mA | ___
L, LX | CMOS input 100 pA | CE = Vcc +0.2V
IPp Read Current all Read Mode PP 100 HA | VPP=55V
Vpp Read Voltage all Read Mode | vpp Vee-| Veo |V Note 2
0.7
* Parts; S = Standard Power; L. = Low Power; X = Industrial Temp Range;

Notes: (1) AC Power component above 2 MHz: 3mA/MHz for standard part; 5 mA/MHz for

industrial temperature range part.

(2) Ve must be applied before (or simultaneously with VPp), and be removed after (or

simuitaneously with) Vre,

DS11105D-2
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READ OPERATION AC Testing Waveform:  ViH= 3.0V and ViL=0.0V; VOoH= VoL =1.5V
AC Characteristics Output Load: 1 TTL Load + 30 pF
Input Rise and Fall Times: & nsec -
Ambient Temperature: Commercial: Tamb= 0°Cto70°C
Industrial: Tamb=-40'Gt085°C

Parameter Part*| Sym| 27HC64-40 | 27HC64-45 | 27HC64-55 | 27HC64-70 | Units| Conditions
Min { Max | Min | Max | Min | Max | Min | Max
Address to Output Delay | all | tace 40 45 55 70 | ns [CE=OE=vL
CE to Output Delay L | tcEt 40 45 55 70 | ns |OE=viL
S |tee2 30| | 3 35 45
OE to Output Delay all | toe 5 25 25 " | o5 | ns |CE=WL
CE or OE to Q/P High all [torf| o0 | 20f o [ 20| o | 20] o0 | 25 | ms
Impedance
Qutput Hold from al [toH| o 0 0 0 ns
Address CE or OE, which- ~
ever goes first

* Parts: S = Standard Power; L = Low Power
» 27HC64-40 is only available in commercial temperature range

READ WAVEFORMS
ViH = - =N
Address ){(_ Address valid 7}<
ViL
__ VM
CE |
ViL
~4—— {CE(2) —»
VH
OE —
ViL {OFF(1,3) [
tOER2) [=-— I .
VOH
Outputs High Z /// . \WN HighZ
- Valid Output
00-07 0, ‘ N p L
j————— {ACC —————— ]

Notes: (1) torris specified for OE or CE, whichever occurs first
(2) OE may be delayed up to & - toE afier the falling edge of GCE without impact on tcE
{3) This parameter is sampled and is not 100% tested.

© 1980 Microchip Technology Inc. 3-35 DS11105D-3
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PROGRAMMING Ambient Temperature: Tamb = 25° C+5° C

DC Characteristics For VPP and Vec Voltages refer to Programming Algorithms
Parameter Status Symbol Min| Max |Units 6ondltlons
Input Voltages Logic "1" 7 VH 2.0 | Vcel v
Logic "0" Vi -0.1 0.8
Input Leakage ] -10 10 pA | VIN=OVio Voc
Output Voltages Logic "{" VOH 24 7 v loH = - 4mA
Logic "0" Vo. 0.45 \ loL = 16mA
Veo Current, program & verify lcc 80 mA | Note 1 ‘
Vep Current,program Iep 40 mA | Note1
A9 Product Identification VH . 115] 1256 \'

Note: (1) Vcc must be applied simultaneously or before Vep and removed simultaneously or after Vrp

PROGRAMMING

C ing Wi : VIH=2, = 0. s VOH=2.0V; =0,
AC Characteristics AC Testing Waveform: Vi 4Vand ViL=0.45V; VoH=2.0V; VoL=0.8V

Qutput Load: . 1 TTL Load + 100 pF
for Program, Program Verify Amblent Temperature: Tamb =25'C5°'C
and Program Inhibit Modes For Vpp and Vce Voltages, refer to Programming Algorithms
Parameter Symbol | Min | Max Units| Remarks
Address Set-Up Time tas 2 ns
Data Set-Up Time 7 tns 2 us
Data Hold Time {oH 2 us
Address Hold Time tAH 0 ] us
Float Delay (3) foF 0 130 ns
Vee Set-Up Time tves 2 us
Program Pulse Width (1) tpw 0.95 |1.05 ms 1 ms typical
Program Pulse Width (1) tPw 95 105 us 100 ps typical
CE Set-Up Time fcES 2 ps
OF Set-Up Time 10ES 2 us
Vep Set-Up Time . | s 2 us
Overprogram Pulse Width (2) topw 2.85 |78.75 ms
Data Valld from OE 7 toE 100 ns

Notes: (1) For Express algorithm, initial programming width tolerancs is 100 psec +5%. For
fast programming algorithm, initial program pulse width tolerance is 1 msec £ 5%.
(2) For fast programming algerithm, the length of the overprogram pulse may vary
from 2.85 to 78.75 msec as a function of the iteration counter value.
(3) This parameter is only sampled and not 100% tested. Qutput float Is defined as
the point where data s no longer driven (see timing diagram).

DS11105D-4 3-36 © 1990 Microchip Technology Inc.
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PROGRAMMING ?
Waveforms
|«#———————— Program L i Verify —
VH - — - B
Address >§_ Address Stable >_<
ViL SO,
< tA ‘ tAH| |-——0
v / N Hghz  L—-oeo—
Data — Data In Stable >———+——— DataOutVald. [t——
Vi N 7 N oo . __7E
|t—t DS—3] —» {DH [e— — f(D;: ot
1
12.5V/13.0V(2) |/ s---
Vep
5.0V ——/<—tvps—>
6.0V/6.5V(2) I Tt
Vee 50V / I,
VH ———
C—E -
ViL N
[a—{CES— )
VH T N V. U
PGM
viL
trw <+ tOE
ViH - t(c;')i - e
OE —>| topwl<—
ViL N .. j
Notes: (1) toF and toE are characteristics of the device but must be accommodated by the programmer
(2) Vec=6.0V10.25V, Wr =W =125V 10.25 V for fast programming algorithm
Voo = 6.5V +0.25 V, Wp = VH = 13.0V +0.25 V for Express algorithm

MODES Read Mode

Operation M ode[& OF | 7am | vee | A9l 00-07 (See Timing Diagrams and AC Characteristics)
Read vie | vi [ v |vec|x | Dour Read Mode Is accessed when

Program VIL[VH[VIL | VH |[X | DN

Program Verify | VIL | ViL | ViH | VA | X | Dout == . .
Program Inhibit | Vi | X | X v | X | Highz a) the CE pin Is low to power up (enable) the chip
Standby VHI X | X Vec| X | HighZ -

Output Disable {VIL | ViH | VIH | Vec | X | HighZ b) the OE pin is low to gate the data to the output
Identity ViL | Vit | VIH | Vee | VH| Identity Code : pins.

X = Dont Care

For Read operations on the low powered version, if the
addresses are stable, the address access time (tAcc) is
equal o the delay from CE to output (tce). A faster CE
access time ({Ce) is available on the standard part to
provide the additicnal time for decoding of the CE signal.
Data [s transferred to the output after a delay from the
falling edge of OE (tog).

© 1990 Microchlp Technology Inc. 3.37 DS11105D-56
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Standby Mode

Tha standby mode is defined when the CE pin is high
(Vir).

When this condition is met, the supply current will drop
from 80mA to 100A on the low power part and to 40mA
on the standard part.

Qutput Enable

This feature eliminates bus contention in multiple bus
microprocessor systems and the outputs go to a high
impedance when

*  The OE pin is high and a program is not dsfined.

Erase Mode

Windowed praducts offer the ability to erase the memory
array. The memory matrix Is erased to the all 1's state
as a result of being exposed to ultraviolet light. To
ensure complete erasure, a dose of 15 watt-second/cm?
is required. This means that the device window must be
placed within one inch and directly underneath an ultra-
violet lamp with a wavelength of 2537 Angstroms, inten-
sity of 12,000uW/cm? for 20 minutes.

Programming Mode

Two programming algorithms are available. The fast
pregramming algorithm is the industry-standard pro-
gramming mode that requires both Initial programming
pulses and overprogramming pulses. A fiowchart of the
fast programming algorithm is shown in Figure 1.

The Express algorithm has been developed to improve
6n the programming throughput times in a production
environment. Up.to 10 100-microsecond pulses are
applied until the byte is verified. No overprogramming is
required. A flowchart of the Express algorithm is shown
in Figure 2,

Programming takes place when:

a) Vcc is brought to proper voltage,
b) Veeis brought to proper VH level,
¢) the CE pin is low,

d) the OE pin is high, and

o) the PGM pin is low.

Since the erased state is “1”in the array, programming
of "0 is required. The address fo be programmed is set
via pins A0-A12 and the data to be programmed Is
presented to pins 00-O7. When data and address are
stable, OE is high, CE islowand alow-going pulse onthe
PGM line programs that location.

Verity

After the array has been programmed it must be verified
to ensure all the bits have been correctly programmed.
This mode is entered when all the following conditions
are met:

a) Vcc is at the proper level,

b) Vpr s at the proper VH level,
c) the CE line is low,

d) the PGM line is high, and

e) the OE line is low.

hibi

When programming g multiple devices in paraliel with
different data, only CE need be under separate control
toeach device. By pulsing the CE CElinelow on a particular
device In conjunction with the PGM line low, that device
will be programmed; all other devices with CE held high
will not be programmed with the data, although address
and data will be available on their gir input pins (i.e., when
a high level is presenton CE or PGM), and the device is
inhibited from programming.

Identity Mod:

In this mede specific data is outputted which identifies
the manufacturer as Microchip Technology Inc., and
device type. This mode is entered when Pin A9 is taken
to VH (11.5V {0 12.5V). The CE and OE lines must be
atViL. AOis used to access any of the two non-erasable
bytes whose data appears on O0 through O7.

Pin —» Input Output
Identity A0 |O|O|O|O|0O}|O]0O|O[H
7/6|514(3[211]0] e
X

Manufacturer| ViL |0}O0[1{0j1]|0|0]1]29
Device Type*} ViH |1 0]0

-
o
o
o
-
by

* Gode subject to change.

DS11105D-6
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PROGRAMMING - Figure 1
Fast Algorithm

Conditions:
Tamb=25"C+5'C

Vce =6.0+0.25V
Vepr=125105V

ADDR = First Location
Vce=6.0V
Vep=125V

Program one 1 msec pulse
Increment X

Yes

Program one pulse of |

Device

Falled

3X msec duration

= original
data?

T-b-13-29

PROGRAMMING - Figure 2
Express Algorithm

Conditions:
Tamb=25'C15°C

Vcc=6.51025V
Vep=13.010.25 V

ADDR = First Location | .
Vec=6.5V
Vep=13.0V

Program one 100 psec pulse
Increment X

Increment Address

l Vce = Vep = 4.5V, 5.5V Iq-——

Device
Passed

© 1990 Micrachip Technology Iric.
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SALES AND SUPPORT

T-46-13-29

To order or to obtain information, e.g., on pricing or delivery, please use the listed part numbers, and refer to the
factory or the listed sales offices.

PART NUMBERS
27HCS4 -45 17K

Package:

! Temp
I Range:

Deovice:

Time:

T X<

Blank
|

40
45
55
70

27HC64
27HCe4L

Cerdip DIP

Ceramic Leadless Chip Carrier

Plastic Leadsd Chip Carrler (OTP Available)
Plastic DIP (OTP Available)

0°C to70°C
-40°C t085'C

40 nsec
45 nsec
55 nsec
70 nsec

64K (8K x 8) High Speed CMOS EPROM
64K (8K x 8) High Speed Low Power CMOS
EPROM

DS11105D-8
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