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A.C. PROGRAMMING CHARACTERISTICS: T, =2

. 3

5°C. Ve = 5V =5%. V,, = 21V =0.5V (see Note 1)

Umits
Symbol” Parameter Min. | Typ. Max. Unit | Test Conditions®
ta Address Setup Time 2 us
toes (ﬁ' Setup Time 2 e ]
tos Data Setup Time 2 1S
[ Address Hold Time 0 I’
Loh Data' Hold Time 2 us
toep? Qutput Enable to Qutput Float Delar 0 130 ns
ts 1 V.. Setup Time 2 s
- tow PGM Pulse Width During Programming ] 45, 50 55 ms '
trs | CE Setup Time : 2 us |
Lot Data Valid from OE 150 ns !
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D.C. PROGRAMMING CHARACTERISTICS: Ty

oo

v L I V]
sUd s ovul9lady Bwsou na

= 25 =5°C, Ve = 6.0V =0.25V, Vpp = 21V =0.5V (see Note 1)

r" '| “imits -
Symbol ‘! Parameter Min. Ifax Unit Test Conditions
Ty itnput Current (All inputs) "0 nA ViN = Vi or Vi

'l ViL {1aput Low Level (Al Inputs)” -0.1 0.8
Vin  {input Hignt Level 2.0 Vg1
VoL  :Ouiput Low Voltage During Verify .45 loL = 2.1 mA
Vou | Output High Voltage During Verify 2.4 IoH = —400 uA

| lcc2 ':Véc Supply Currenl (Program & Verity) 100 mA

"lppz ;Vpp Supoly Current (Program) 30 mA CE = vy = PGM
Vio % Ag for intgligent Identifier Voltage 11.5 12.5 v

——— e

A.C. PROGRAMMING CHARACTERISTICS: Ty = 25 =5°C, V¢¢ = 6.0V =0.25V, Vpp_= 21V =0.5V (see Note 1)

D

Limits y
~ | Symbo! |77 Parameter ~Min. | Typ.”| Max. | Unit | TestConditions®
w ] 1AS i Address Setup Time 2 us
-| toes Ot Setup Time 2 / B T
: tos Data Setup Time * ~ 2 us
tAH Address Hoid Time ° us
t1OH Data Hold Time 2 s
toF Output Enable to Output Float Delay 0 130 ns
tvps Vpp Setup Time 2 HS N o
—i-tves Vee Setup Time e - LLd2, A uS.
pw PGM Initial Program Pulse Width 0.95 1.0 1.05 ms (see Note 3)
toPw PGM Overprogram Pulsa Width 3.8 63 | ms {see Note 2)
‘tces CE Setup Time 2 v us .
“tog | Data valid trom OF. ! 150 .|, ns -
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SCL4D40AB | ‘

" CMOS
12-STAGE BINARY COUNTER

FEATURES

12 Fully Static Stages

Alt 12 Buffered Outputs Available
Common Reset Line

8MHz Counting Rate @ 10Vdc
AltInputs Buffered

> 400

DESCRIPTION - -

The 'SCL4040AB consists of 12-ripple-carry
binary counter stages with appropriate input buffers
and reset circuitry, The counter is reset to its “all
0’s” state by a high level on the Reset input. The
counter is advanced one count on the negative-
going transition of each input pulse. Isolation
from external noise and the effects of loads is pro-
vided by output buffering,

Applications include time delay circuits, counter
controls, and frequency dividers.

TRUTH TABLE

CONNECTION DIAGRAM
{all packages)

vboaiiaio as B a cL o1

] B ] ! J ! I

16 15 14 13 12 11 10 9
SCL4040AB

1 2 3 4 5 6 7 8

P T T T
Q12 06 Q5 Q7 Q4 Q3 Q2 VSS

Add suffix for package:

C  16-pin Cerdip

D 16-pin Ceramic

E  16-pin Epoxy
- F " 16-pin Flat

H Chip

i

RECOMMENDED OPERATING CONDITIONS

Clock Reset Output State
ol 0 No Change For rnaximum reliability:
~\ 0 Advance to next DC Supply Voltage Vpp-Vss 315 Vde
ALELANAY Operating Temperature = Tp -
x ! All Outputs are fow C, D, F, H Device -55 10 +125_ °oC
X = Don't Care E Device -40t0+85 OC
*
LOGIC DIAGRAM
cLOCK o a2 Lk 04 Q3 06 07 08 0% Q0 Ou or
(10} [}-H (k4!

2
{3 5} i3 ]7(2) Tll) T(m T(m ru) Tusl t
i
| i

o SO o Q

FFS TRRU FFI2

o
by
o
~
-




4

- o

AN

STATIC CHARACTERISTICS '

ELECTRICAL CHARACTERI

STICS !

SCL4040AE

B

2 ° ]
PARAMETER Voo | conpITIONS | TLow ]_ *5 ¢ ThitgH” | ypies
— {Vde) - —— Min. | Max. ["Min. | Typ. | Max.| Min. | Max. | _
QUIESCENT DEVICE oo
CURRENT 5 Vin=Vgs or Vo - 5 - 0.05 5 - 150 {uAde
10 Al valid input - 10 - 0.1 10 - 300
15 combinations - 15 - 0.2 20 — 600
OUTPUT HIGH (SOURCE) lon ’
CURRENT .
C, D, F, H device 5 [Vou=4.6V -0.15 - (-0.12 | -0.5 - {-0.08 - | mAdc
10 Von=9.5V -037| - |-03 |-1.15| - |-D21| -
15 [Vou=13.5V -1.25 — [-1.0 | 4.5 - | -D.68 -
Vin=Vss of Vpp
E, device 5 |Vonu=4.6V -0.14 - 1-0.12 1 -05 - | =2.10 -~ {mAdc
10 Vou=9.5V -0.35 - |{-03 |-1.15 - | -0.25 -
15 [Vou=13.5V 12| - [-1.0 |45 - |-085| -
Vin=Vss or Vpp
QUTPUT LOW (SINK) loL
CURRENT .
C, D, F, H device 5 Vg =04V 0.15 - 0.12 | 05 - 0.08 — {mAdc
10 Vg =05V 0.37 - 0.3 1.0 - 0.21 -
15 [VoL=1.5V 1.25 - 1.0 5.8 - 0.69 -
Vin =Vss or Voo
€ device 5 Vo_=0.4V 0.14] - 10.12{ 05 - 1 010} - [mAdc
10 |Vo_=0.5V 0.35 - 0.3 1.0 - 0.25 -
15 Vo =1.5V 12} - |10 | 58 — | os8s5| -
Vin=Vss or Vpp
NOTES: ! Remaining Static Efectrical Characteristics are listed under “SCL40008 Series Family Specifications”.
? T ow =-55°C for C, D, F, H device.
= -40°C for E device.
Trugn = +125°C for C, D, F, H device.
=+ 85°C for E device.
DYNAMIC CHARACTERISTICS (C, =50pF, T = 25°C)
Voo - :
PARAMETER l (vad ] Min. l Typ. l Max , Units
CLOCKED.OPERATION
PROPAGATION.DELAY TIME '
Clock to Q1 tPLM, BHL 5 — 200 400 as
10 - 100 200
15 - 80 160
Q,10Q;., oy, teHL 5 - 150 300 as
' 10 - 75 150
15 - 60 120
OUTPUT TRANSITION TIME tr L H, TR 5 - 180 360 ns
10 - 90 180
15 - 65 130
MINIMUM CLOCK PULSE WIDTH PWcy 5 - 100 200 ns
10 - 50 100
15 — 40 80
MAXIMUM CLOCK FREQUENCY feL 5 2.0 4.0 — MH2z
. 10° 4.0 8.0 -
15 5.0 10.0 =
MAXIMUM CLOCK RISE AND FALL TIME tecr. tien 5 15 = - s
10 15 = -
15 5 = -
RESET OPERATION
PROPAGATION DELAY TIRE tomyL 5 - 300 600 ns
10 - 150 300
15 — 120 240
MINIMUM RESET PULSE WIDTH PWgq 5 - 150 300 . ns
10 - 75 150
i5 - 60 120
RESET REMOVAL TIME Liem 5 - 250 500 ns
10 - . 125 250
15 - 100 200

L e Wil sl et
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Voo, DRAIN VOLTAGE (Vic)

.20 418 416 -14 12 10 B 6 4 -2 O

Veem -5 Vi 5
=-5 V¢ 5o
f-‘yl L—1 A “02
. Ves = —10 V¢ 15 :5
| ] s -
= 20 o
Ve = —15 Vo 255
£
m
x
=1
El
z
T,=25 € =

L1

Typical P-Channel

Source Current Characteristics

;
¥
-E
5 v V.. = 15 Vde
« L]
£ 10 —~
w
= 8 Voo =10 Vde
= // .
s o 1
4 -
L[ !
= 2 — Vo =5 Vdt T.=25CH
) 1 1 1 !

0 2 4 6 8 10 12 14 16 18
Voo DRAIN VOLTAGE (Vdc)

20

Typical N'Channel
Sink Current Characteristics

TIMING DIAGRAM

Reset —ﬂ
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NEC Microcomputers, Inc.

16,384 (2K X 8) BIT UV ERASABLE PROM

DESCR'IPTION The uPD2718 is a 16,384 bit (2048 x 8 bit) Ultraviolet Erasable and Electricatty Pro-
grammable Read-Only Memory (EPROM). It operates from » single +5 volt supply,

making it jdeal for microprocessor

applications. It offers a standby mode with an
attendant 75% savings in power consumption, and is compstible with the uPD2318E a3

8 ROM. This allows for economical change-over t0 a masked ROM for production
quantities, where desired. .

The uPD271§ features fast, simple one pulse prcgramming controlled by TTL leve!
signals. Total programming time for all 16,384 bits is only 100 seconds.

FEATURES e Ultraviolet Erasable and Electrically Programmable
¢ Access Time — 450 ns Max
e Single Location Programming ¢
* Programmable with Single Pulse
¢ Low Power Dissipation Standby Mode
¢ Input/Output TTL Compatible for Reading and Programming
e Pin Compatible to uPD2316E (16K ROM)
o Single +5V Power Supply
® 24 Pin Ceramic DIP
¢ Three-State Outputs |
PIN CONHGURATIQN <A - 24|30 vee 45V
Asl] 2 23[JAg
A5 3 22 [Jag
“aq[] 4 21 [J vep
-
A3]s 20 7] GE
s - PIN NAMES
42816 wPD 19 ag Ag-Arg Addresses
Ay q 7 2716 18 :J CE/PGM OF Output Ensble
a8 173 07 0904 Data Outputs
oo 163 og CE/PGM Chip Enable/Progrem
0, 10 15[ 0g
oz [} 141 04
ov) GND [J12 13{J 03"
TABLE 1. MODE SELECTION
PINS
MODE CE/rgm Of Ver{ Vee | outrurs
. Resd ViL ViL +S | <8 DouTt
Standby ViN Don't Care +5 1 5 High 2
. Program Pulsed Vi to Vi ViM +25 | +5 OIn
Program Venfy Vi ViL +25 .5 OouT
Program Inhibst ViL Vin +25 +5 High Z
ViM and Vi ere TTL high level "1} ana TTL tow level

[70"") respectively.
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p PD2716

DATA OUTPUTS
Vee orm—n 0g-07
S N\

GND O 4

" 1]

. OF —=T"00TrP0T enaBLE
CE/PGM — CHIP ENABLE AND OUTPUT BUFFERS
——— - Y‘
——— . Y-GATING
1 DECODER e
. AoA0 g g
ADDRESS .
INPUTS ———— X . 16,384 BIT
— DECODER . CELL MATRIX
——— .
e
L]
Operating Temperature, ........,...................‘..-10°Cto+80°C
Storage Temperature. . .. ............. ... ..., -65°C to +125°C
OutputVoltage. . .. ... ooy o -0.310 46 Volts
InputVoltage. . ... ... ... . -0.3 10 +6 Volus
Supply Voltage Vec. .o -0.3 10 +6 Volts
Supply VoIwege Ypp. .. oot ot -0.3 t0 +26.5 Volts

COMMENT: Stress above those listed under “Absolute Maximum Ratings'’ may cause permanent
damage to the device, This is g stress rating only and functional operation of the device st these or
any other conditions above those indicated in the operational sections of this specification is not
implied. Exposure 1o absolute maximum fating conditions for extended periods may affect device
relisbility.

*T,=25°C

Ta=25°C:f= 1 MH:z

LIMITS TEST
PARAMETER SYMBOL J'MIN | TYP | MAX | UNIT | CONDITIONS
Input Capacitance CiN 4 6 pF Vin= 0V
Output Capacitance CouT 8 12 pF Vouy = 0V
READ MODE AND STANDBY MODE
Ta = 0°C ~ 20°C: vee O = a5v 2 5%: vpp D@ = vee - 0.6v @
LTy
PARAMETIR EYMBOL MIN. | TYP, | MAX uNIT TEST CONDITIONS
Outonwt Hagh Voitsgs Vou 24 v 10K = ~400 uA
Ovipnt Low Voltege Vor (X5 vV o+l 1ol=21ma
Ingut Hugh Volam Yin 2.0 Vet v
ot Low Voluge vIL «Q1 o3 v
Ovmni Laskage Current Lo 10 »A Yoyt = 525V
input Laskoge Current by 10 nA Vi ® 825V
Vpp Corront [P 3 mA | Ve esBsv
Veg Commt @ fees LB mA ?_-EI"GM - Vin EE = Vi Stenchry Mode'
fece 1 2 100 mA CE/PGM ~ V) Of = Vi) Resd Moo

Notwes: (D Ve muit be applied simultaneously o befors Vpp and removed after Vpp.

@ Vpp mey be connectsd directly to Vee (+5V) ot read mode snd standby mode.
The supply current would then be the sum of PPy and icc (icgt or Iggz).

@ The tolerance of 0.6V allows the use of & driver circuit for switching the Vpp
supply pin from 425V to «5V.
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p1PD2716

PROGRAM, PROGRAM VERIFY AND PROGRAM INHIBIT MODE

DC CHARACTERISTICS o | scec, src: vee @ = +5v 1 5% vpp D@ = e25v 2 1v

(CONT.)
LINITS
PARAMETER sympor | min | vve | max UNtT TEST CONDITIONS .
Irout High Volsge Vin 20 Ve ) v
trout Low Volwgr Vi 03 s v
100t Lastage Curront ™ 10 »A Vip * 525V/0.45V
Progrem Verity
Vpp Curreet '7py * A} TUPOM Vil e
tpp2 30 maA | TEMGM = vy Progrem Moo
Ve Current’ tec 100 mA
AC CHARACTERISTICS READ MODE AND STANDBY MODE
° . - - - - P
7,2 0°C10470°Ci Ve D e ssv s 5% vp, D@ wvi:06v® -
LIMITS -
TEST
PARAMETER SYMBOL | MIN | TYP | MAX | UNIT CONDITIONS
T
Address 10 Output Detay | tacc 450 ns | CE/PGM = OF = vy
{ CE/PGM 10 Output Detay | tcE . 450 ns (o] RVITY
Output Enable {OE 120 | s | CEPGM = v
to Output Delay
Output Enable High toF o 100 = CE/PGM = viL
to Output Float
Address to Output Hold tOH 0 ns CE/PGM'= OE = V|
Test Conditions y -
Output Load: 1 TTL gate and C_ = 100 pF Timing Messurement Reference Level:
Input Rise and Fall Times: 20 n1 tnputs: 1.0V and 2.0V
input Pulse Levels: 0.8 to 2.2V Outputs: 0.8V and 2.0V
y PROGRAM, PROGRAM VERIFY AND PROGRAM INHIBIT MODE
T,=25"C:5°C: V-cc®' +5V ¢ 5%; VPP~- +25V 3 1V .
: : LIMITS TEST
- PARAMETER SYMBOL | MIN[TYP] MAX] UNITS | CONDITIONS
Address Sewp Time tAS 2 us
BE Setup Time " | toes 2 s
Data Setup Time 10s 2 ps
Address Hotd Time tAH 2 m 4
GOF Hold Time WOEH T2 us - ®
Oats Hold Time IDH 2 M
Output Enable to Output Float Delsy | tDF 0. 120 | ns CE/PGM = Vi
Output Enable to Output Delay 108 120 m CEPGM ~ V)
Program Puke Width | ww 145 |50 55} s
Program Pulse Rise Time PRT 5 ns
Progrem Pulse Fall Time WFT 5| ns
Test Conditions:
{nput Pulse Levels .. ... e 0.8\/»!0 2.2V.  Output Timing Reference Level . .QBV and 2V
1nout Timing Reference Level. . . .. 1V ond 2V
- Hows: (D) Vg must be apolwd simultansously o belort Vpp snd remowed slier Vpp.
(D Vrr mev be connactad duectly 1o VCC (+5V) 81 1ead mote and standby mode.
The 3uppfy current woukd Then be the sum of Ippy and foc licet o leca).
(D The tolrence of .6V #lsoma 1 wse Of & Oriver SHeuit for switching the Vs
supply pin from +25V 10 +BV,
(D During propamming, program hibil, and program verify, @ miximum of 326V
$hould be sppied 10 The Vpp pin. Owershoot voltagen 10 be gereveisd by the Ve
- powet wpply should be himited 10 leis then *26V.
- = i T 496 =7 T T T
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pt PD2716

READ MODE
}
cTees g TIMING WAVE
A010 g ADDRESSES VALID A. FORMS
L< I : -
bwom tOH
CErrGM /__..____
2C € m—ermtned
5t .
0f ~=] <
tacc 1DF el
® ——-- —
Co.7 L VALID OUTPUT }—“—
HIGH IMPEDANCE AN HIGH IMPEDANCE
PROGRAM MODE
PROGRAM ———+—te— PROGRAM VERIFY -l
Ao - ADDRESS N ADURESS N+m
-—.u;s——i o taAH Zed T '
) VALID INPUT X VALID "\ VALID INPUT
Co7 3“2 ADDRESS N ,4! '< (RUTRUT ¥ ADDRESS N + m
| ’
10E bor D F
.
DR
=—t0EH /
P—tPFT

.

Notas: (D OF may be delayed up 10 tACC-tOE #fter the folling edge of CE/PGM for resd

mode without impact on 1ACC

@ 1DF is specified from OF or E/PGM. whichever occurs first.
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FUNCTIONAL
DESCRIPTION

OPERATION

READ MODE

STANDBY MODE

PROGRAMMING
MODE

) ~ M PD2716
The uPD2716 operates from s single +5V power supply and, accordingly, is ideal
for use with +5V .microprocessors such as uPD808S and HPDBN48/8748.

Programming of the pyPD2716 is achieved with a single S0 ms TTL pulse, Total pro-
graqiming time for all 16,384 bits is only 100 sec. Due to the simplicity of the pro-
gramming requirements, devices on boards and in systems may be programmed essily
and without sny special programmer.

The uPD2716 features a standby mode which reduces the power dissipation from 3
maximum active power dissipation of 525 mW to a maximum standby power dissipa-

tion of 132 mw. This results in a 75% savings with no iricrease in access time,

Erasure of the uPD27 16 programmed data can be attained when exposed to light with

- wavelengths shorter than epproximately 4,000 Angstroms (A}, It should be noted that

constant exposure to direct sunlight or room leve! fluorescent lighting could erase the
#PD2716. Consequently, if the uPD2716 is to be exposed to these types of lighting
conditions for long periods of time, the uPD2716 window should be masked to
prevent unintentional erasure.

The recommended erasure procedure fog the uPD2716 is exposure to ultraviolet ligpt
with wavelengths of 2,537 Angstroms {A}. The integrated dose (i.e., UV intensity x.
exposure time) for erasure should be not less than 15 W-sec/cm2, The erasure time is
approximately 15 to 20 minutes using an ultraviolet lamp of 12,000 uW/cm?2 ppwer

rating. ¢

During erasure, the uPD27 16 should be placed within 1 inch qf the [amp tubes. If the
lamps have filters on the ‘tubes, the filters should be removed before erasure.

The five operation modes of the pPD2716 are fisred in Table 1. The power supplies
required are g 45V VCC and a Vipp. The Vpp power supply should be at +25V during -~
progremming, program verification and program inhibit, and it should be at 45V
during read and standby. EE/PGM. OE and Vpp select the operation mode as shown in
Table 1, v

When CE/PGM and OF are at fow (0) leve! with Vpp at +5V, the READ MODE is
set and the data is available at the-outputs after 10F from the falling edge of OF ond
TACC after setting the sddress. -

The uPD27 16 is placed in the standby mode with the application of a high (1) level
TTL signal to-the CE/PGM and a Vpp of +5V. In this mode, the outputs are in a
high impedance state, independent of the OE input. The active powsr dissipation is
reduced by 75% from 525 mW o 132 mW,

Programming of the pPD2716 is commenced by eujng all data and consequently
having all bits in the high (1) lavel state. Data is then entered by programming s low
{0) teve! TTL signal into the chosen bit location,

.
N

The uPD2716 is placed in the programming mode by applying s high {1) fevel TTL
signal 10" the OF with Vpp 8t 425V, Tha data to be programmed it applied to the
output pins 8 bits in parallel at TTL levels, !

Any location can be programmed at any time, either individually, sequentislly or

at random, .

When multiple ﬁPD2716: are connected in parallel, except for E-E/PGM, individual
#PD2716s can be programmed by applying & high (1) leve! TTL pulse to the-CE/PGM
input of the desired uPD2716 to be programmed.

Programming of multiple_pPDZTle in parallel with the same data is easily accom-
plished. All the alike inputs are tied together and are programmed by applying 8=
high (1) leve! TTL pulse to the CE/PGM inputs. : it
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1 PD2716

Programming of multiple uPD2716s in paralle! with different data is rendered more

»
A

»

PROGRAMMING

easily by the program inhibit mode. Except for CE/PGM, sll alike inputs (including OE) {NHIBIT MODE
of the paraliel uPD2716s may be common. Programming is accomplished by applying
3 TTL level program pulse to‘the uPD2716 CE/PGM input with Vpp 8t +25V. A low

leve! applied to the CE/PGM:of the other HPD2716 will inhibit it from being

programmed.

A verity should be performed on the programmed bits to determine that the data was

correctly programmed on all bits of the uPD2716. The program verify can be per-
formed with Vpp at +25V and CE/PGM and OE at low (O} levels,

The data outputs of two or more uPD27 165 may be wire-ored together to the same
data bus. In order to prevent bus contention problems between devices, sll_.but the

selected uPD2716s shouid be deselected by raising the O input 10 a TTL high.

!
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PROGRAM VERIFY MODE

QUTPUT DESE LECTION

PACKAGE OUTLINE

uPD2716D

CERAMIC
- ITEM | MILLIMETERS INCH
A 335 MAX. | 1.32MAX.
B 2.78 1.1
c 2.54 0.1
D 0.46£0.10 | 0.018+0.004]
E 27.94 1.10
F 1.3 0.05
G 284 MIN. | 0.1MIN
H 05MIN. | 0.020
| 5.0MAX. | 0.20
J 55MAX. |-0.216
K 15.24 0.60
L 135 0.53
+0.10 +0.004
M| 0257000 0.010 7>

M oo e —
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MOS TMS 2532 JL_AND TMS 25132 JL

LSt ' 32,768-BIT ERASABLE
PROGRAMMABLE READ-ONLY MEMORY

DECEMBER 1979

Organization ... 4K X 8 ' N

24PIN CERAMIC -
DUAL-IN-LINE PACKAGE
Pin Compatible with Existing ROMs and {TOP VIEW)
EPROMs (8K, 16K, 32K, and 64K) :

JEDEC Standard Pinout - -
All inpu'ts/Outputs Fully TTL Compatible

Single +5 V Power Supply

Vep
PO/PGM
A10
A1

08

Q7

08

Qs

Q4

Static Operation {No Clocks, No Refresh) .
Max Arcess/Min Cycle Time ...450 ns .

8-Bit Output for Use in Microprocessor-
Based Systems o

N-Channel! Silicon-Gate Technology
3-State Output Buffers

40% Lower Power
TMS 25L32 ... 500 mW Max Active L
TMS 2532, .. 840 mW Max Active

¢
Guaranteed DC Noise Immunity with PIN NOMENCLATURE
Standard TTL Loads AN Address inpats
No Pull-Up Resistors Required AD/REM Fower Down/Program
- QiN} lnpu(/Og‘Jtpul
. i Vee . +5V Power Supply
Vep +25 V Power Supply
B Vss 0 V Ground

description

.

The TMS 72532 JL and TMS 25132 JL are 32,7681, ultraviolet-light-erasable, electrically programmable read-only
memories. These devices are fabricated using N-channel silicon-gate technology for high speed and simple interface with
MOS and bipolar circuits. All inputs {including nrogram data inputs) can be driven by Series 74 TTL circuits without
the use of external pull-up resistors, and each outnut can drive one Series 74 TTL circuit without external resistors. The
data outputs are three-state for connecting muluipie devices to a common bus. The TMS 2532 and TMS 25032 are plug-
in-compatible with the TMS 4732 32K ROM. The devices are offered in a dual-in- lme ceramic package (JL suffix) rated
for operation from 0°C 10 70°C.

Since these EPROMs operate from a single +5 V supply {in the redd mode), they are ideal for use in microprocessor
systems. One other (+25 V) supply is needed for programming but all programming signals are TTL level, requiring a
single 50-ms pulse. For programmmg outside of the system, existing EPROM programmers can be used. Locations may
be programmed singly, in blocks,.or atorandom, Totat progyammmg t:me {or all bits is 200 seconds.
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TMS 2532 JL AND TMS 25132 JL
32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

operation - .
r . MODE
: FUNCTION Output , o Start inhibit
!" (PINS) Read Disable ower Down Programrning Programming
i pD BGM ViL Viy ViK Putsed Vi Viy
=i
! (20) to Viy
Vpp 45V +5V +5V +25Vv +25V
t21)
vee +5V - a5V +5V +5V +5V
{24} -
a a H1-Z HI-Z D H1.Z
(91011,
131017)

read/output disable

When the outputs of two or more TMS 2532's and/or TMS 25L32' are connected on the same bus, the output of any
particular device in the circuit can be read with no interference from the competing outputs of the other devices. The
device whose output is to be read should have a low-level TTL signa! applied to the PD/PGM pin. All other devices in
the circuit should have their outputs disabled by applying a high-level signal to this pin. Output data is accessed at pins  ~
Q1 through Q8. Data can be accessed in 450 ns = ta(A)-

power down .

Active power dissipation can be cut by over 70% by applying a high TTL signal to the PD/PGM pin. In this mode all
outputs are in a high-impedance state. .

erasure

Before programming, the TMS 2532 of TMS.25L32 is erased b\; exposing the chip thrbugh the transparent lid to high-
intensity ultraviolet dight having a wavelength of 253.7 'nm (2537 angstroms). The recommended minimum exposure
dose (UV intensity times exposure time) is fifteen watt-seconds per square centimeter*Thus, a typical 12 milliwatg pgr
square centimeter, filterless UV lamp will erase the device in a minimgm of 21 minutes: The lamp should be located
about 2.5 centimeters above the_chip during erasure. After erasure, all bits are in the "1 state {assuming high-tevel
output corresponds to logic **1%).

start programming :

After erasure {all bits in logic 1 state), logic 0’ are programmed into the desired locations. A 0 can be erased
only by ultraviolet light. The programming mode is achieved when Vpp is 25 V. Data is presented in parallel (8 bits)
on pins Q1 through Q8. Once addresses and data are stable, a 50-millisecond TTL low-level pulse should be applied to
the PGM pin at each address location to be programmed. Maximum pulse width is £5-milliseconds. Locations can be
programmed in any order. Severa! TMS 2532's and/or TMS 25L32' can be programmed simultaneously when the
devices are connected in parallel,
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- _ TMS 2532 JL AND TMS_25132.01 |
32,768-BIT ERASABLE PROGRAMMABLE_READ-ONLY MEMORY i

inhibit programming -

When two o: more devices are connected in parailel, Jata can be programmed irito all devices or only chosen devices,
TMS 2532°s and/or TMS 25132 not intended 1o be programmed should have a-high levé! applied 10 PD/PGM.

program verification -

.

The TMS 2532 and TMS 25132 program verification is simply the read operation, which can be performedas soon as
Vpp returns to +5 V ending the program cycle. - -

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)*~ 77

Supply voltage, Vo (see Note 1) .. . .. .. e B ~03t06V
Supply voltage, Vpp (see Note L J B ~0.31028V -
All input voltages (see Note L e e e —03tobV
Output voltage (operating with respect to VSS) e . .. —03tw86V
Operating free-air temperature range . ........... e e . Ty -~ N . . 0°Co 70°C

Storage temperature TaRge e N N, —-55°C t0 125°C

NOTE 1t: Under sbsoluts maximum ratings, voltege values are with respect to the most negative tuoDly voltsge, Vge (substrate),

*Stresses beyond those llsted under “Absolute Maximum Rstings” M3y cause psrmanent damage to the device, This Is a s1ress reting only sna
functional operation of the device at these or any other conditlons beyond those indiceted In the “Recommended Opaereting Condlitions*
sectlon of thit spacification Is not imphied, Exposure to sbsolute-meximum.rated condltions tor extended perlods rnay affect device nl!-l_bllltv.

logic symboit

(8) EPROM 4096x8
AQ————d ¢ ]
{7) §
Al re——
6
A2 (6]
{s) A
A3———r—d
Ad'ﬁl——.'
AS {3) " o
" (2) 4 4095 - -
1)
A7*—<( ~ ? A —
23 b= =
As (23)
A9 (24) p ) .
{(19)
A0 | [
18 -
PREMLLLIE PYY : 2
e {20) s
PD/PGM [PWR DWN]" -
. EN - )
. S (9) 5
AV a1
. (10}
pme——— 02
- . ) . ’ -
P—r——0Q3 -
(13)
- SRR LY VY — A4 —_—
4
(14) as
(15)
f————— 06 — -
(16) ar
(n :
. -—_-——~08 .
TThis symbo! 15 In sccordance with 1EEE Sid 91/ANS! Y 32,14 and current discussions I:REEE #nd LEC. Sex axplanstion on page 183, - b
- 502+ ~ - - A - _
— — — P m———— - — = T
I - e - . = T = . :___i_
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TMS 2532 JL AND TMS 25132 JL |
32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

read cycle tih\ing

j te(rd) +{ ,
| |
ViH ) ; .
viL " i !
—o!' tPvx  jo—
X i : ) ]
VIH e, }__—
PD/PGM } - I "
ViL | } l |
| : : ,
! fo—tatpR) —of — le—texz
| r ;
Q1 -Qs8 - I HI.Z 1 VALID
VoL ¥ =
SN Ny pu—
NOTE: Thereis no chip select pin on thl.TMS 2532 snd TMS 25L32,
¥ The chip-sstect function is incorpor.nod‘ln the power-down mode,
L = .
standby modse
|
ViH
ADDRESSES ADDRESS N ADDRESSEN + m
viL '
!
f . 2 o
PD/PGM ViH i
STANDSY ACTIVE
vie : |
Xz | te 'R
Vou (PR)®
Q1.os VALID }HI-Z—Q VALID
voL -

v’:.(pm referenced 1o PD/PGM or the address, whichever occurs lest.

All timing reference points in this data sheet {inputs and outputs) are 90% points.

—




) TMS 2532 JL AND TMS 25132 JL ‘
32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

program cycle timing

PROGRAM —_+_’R°°RAM —d
I VERIFY |

ViH z J ,
e [
ADDRESS X ADDRESS N ] !I Aiof:s
- - viL b l .
I

—tsuta) — ’ p——th(a)—
]
- Vi In-'w(PR)-e{

PD/PGM l l
ViL |
et rl ‘f(PR)-“! '-—
|

+25V —~=f :—'h(PR)
+5V X I
VorNVin ~—e  be—th(D] .
Vou/ViL . }
~

*Program verity squlvslent to resd maods, y t
*
“~
g —p— P — . -

-~ -
- - i o
- - B, — _
o o
il U — ™ - = - e _
B - - - — = e —
B T . =L D B =
- - Ee s R LA T Fu ==
' S Tt Z T b A — 3
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NEC

NEC Microcomputers, Inc. 4 PD2732

" PHIELTRIIRIAGY

32,768 (4K X 8) BIT UV ERASABLE PROM

DESCRIPTION  The upD2732 is 3 32,768 bit {4096 x 8 bit) Ultraviolet Erasable and Electrically
Programmable Read-Only Memory (EPROM). It operates from a single+5V supply,
- making it ideal for microprocessor applications. It features an output enable control
y and offers a standby mode with an attendant 80% savings in power consumptlon

A distinctive feature of the HPD2732is a 2 separate output control, output enable (OE)
- - from the chip enable coritrol (CE). The OE control eliminates bus contention in
multiple-bus microprocessor systems. The uPD2732 features fast, simple one-pulse
programming controlled by TTL-level signals. Total programming time for all
R ) 32,768 bits is only 210 séconds. ’

FEATURES « Ultraviolet Erasable and Electrically Programmable
e Access Time — 450 ns Max
e Single Location Programming
* Programmable with Single Pulse
* Low Power Dissipation: 150 mA Max Active Current,
p 30 mA Max Standby Current . W
 Input/Output TTL Combpatible for Reading and Programming
o Single +5V Power Supply
e 24 Pin Ceramic DIP
o Three-State Outputs

0y

MODE SELECTION
PIN CONFIGURATION e
- ° A MODE CE OE/Vpp | Vec OUTPLH]
A 1 Vv
0 243 vee sy ~ R Y, s | oour |
A2 23[0Ag Standby Vin Don't Care | +§ me
ASC 3 22 DAQ Piogram Putsed Vi 1o Vi +25 +5 DN 1
A a 21 ) Ay Program Venty Vi ViL +5 Dout
A;C 5 20 :] W/Vpp i Program tnhibit Vis ’ +25 -5 High Z
A2006  pPD 19T agg
Aadr 2732 weE - : (21 71 9
g H BLOCK DIAGRAM
a3 8 ) 17 [J 0y .
. DATA QUTPUTS
o) i6{1 0o y
o9 (] 0g Vee o = 0p-0y
0y 1o 15(] 0g GND O—em P
02[:1‘ ‘4:104 VPPO—_-.- _IJ’J !‘I
(o}
‘OV’GNDq 12 3[303 OF —~{OUTPUT ENABLE
CE ICHIP ENABLE AN
CE PGM LOGIC OUTPUT BUFFERS
- . Y .
X - =] DECODER M Y-GATING
Ag-Ary
PIN NAMES ADDRESS 3
AQA11 | Adoresses INPUTS o X . 32,768 BIT
— ety N
OEF Output Enable ———i DECODER : CELL MATRIX
0p-07 Data Quiputs .
CE Chip.Enable
- 2732DS-12-80-CAT
- 505 - -




‘ 2732A
32K (4K x 8) UV ERASABLE PROM .- -

& 200 ns (2732A-2) Maximum Access s Industry Standard Pinout ... JEDEC
Time...HMOS"-E Technology Approved
= Compatible with High-Speed 8mHz - = Low Standby Current...30 mA Maximum.

iAPX 186...Zero WAIT State
» Two Line Control
= Compatible with 12 MHz 8051 Family

¥ +10% Vs Tolerance Available
% intgligent Identifier™ Mode
‘s. TTL Compatible

The Intel 2732A is a 5V only, 32,768 bit ultraviolet erasable and electrically programmable read-only-memory
(EPROM). The standard 2732A access time is 250 ns with speed selection (2732A-2) available at 200-ns. The
access time is compatible with high performance microprocessors such as the 8 MHz 4APX 186. In these
systems, the 2732A allows the microprocessor to operate without the addition of WAIT states.

Animportant 2732A feature is the separate output control, Output Enable {OE), from-the Chip Enable con-
tro! {CE). The OE contro! eliminaies bus contention in Tnicroprocessor systems. Intel's Application Note

. AP:72 describes the microprocessor system implementation of the OE and CE controls on Intel's

EPROMs. AP-72 is available from Intel's Literature Department.

The 2732A has a standby mode which reduces power consumption without increasing access time. The
maximum active current is 125.mA, while the maximum standby current is only 35 mA, a 70% saving. The
standby mode is selected by applying the TTL-high signal to the CE input.

The 2732A s fabricated with HMOS'-E technology, Inte!'s high-speed N-chapnel MOS Silicon Gate Technology.

o —=

*HMOS is a patented process of Intel Corporation.

n

PIN NAMES
T Ko-An | ADDRESSES,
43 CHIP ENABLE

| Ofrvpp | outeur EnasLE: Vep
' 0p-0y OUTPUTS -
DATA QUTPUTS g

vee o—— ' 00-07
D e — = .
GND O——— 1111]?]]
N
- PROGRAM i1 odn M b
OE/NVpp —e _ﬁ AND e Al 2 204
€€ —] CELOGIC |—=! OuTPUT BUFFERS Al s 2[5
1 - A nAay
p— \ e . N a0s 20 5T v,
Ap-Ayg | —| DECODER Lo Y-GATING M mma whAe
ADDRESS — n A0 wpet
INPUTS | e . 0 s 1130
= X : 32,763.817 - (] 9 o
—<| DECODER e 1 CELL MATRIX ’ 6,{7 0 s o,
._..4 o n 1e 30,
ono [ 12 10

LY

Figure 1. Block Dlagram — Figure 2. Pin Configuration

Intel Corporation Assumes N&' Responsbilty tor the Use of Any Circurtry Other Than Circuitry Embodiad in an Intal Product. No Other Circust Patent Licensea sve Implisd..
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2732A

ABSOLUTE MAXIMUM RA'hNGS'

Temperatute Under Bias............ -10°Cto +80°C
Storage Temperature ..., ......,. -65°Cto +125°C
All Input or Output Voltages with

*NOTICE:, 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

RespecttoGround ................. +6V10 - 0.3V indicated in the operational sections of this specification
Voltage on Pin 22 with Respect is notimplied. Exposure to absolute maximum rating con-

to Ground . .. e +13.5V1i0 - 0.3V ditions for extended periods may alflect device reliability.
Vep Supply Voitage with Respect 10 Ground

During Programming .. ....... ... . +22Vto -0.3v
D.C. AND A.C. OPERATING CONDITIONS DURING READ

. R732A/A-2/A-3/A-4 2732A-20/A-25/A-30

[ Operating Terpberature Range 0°C-70°C 0°C—ZO"C

VCC Power SUDD')’"Z 5V = 5% B'V = 10%
READ OPERATION
D.C. CHARACTERISTICS

Symbo! Parameter Wi %’E':f, Max. | Units Conditions

e Input Load Current 10 HA | V) = 5,5V

o Output Leakage Current .10 A | Voyy =5.5V

leer? Vee Current (Standby) 35 mA | CE=Vy, OE=V,

leer? Vce Current (Active) 100 mA [ OE=CE=V,

ViL Input Low \/oltage -0.1 0.8 v

Vin Input High Voltage 2.0' Vee+ 1|V

Vou Output Low Voltage 0.45 V |lor=21mA

Vou Output High Voltage 2.4 V | log = —400 pA

Vpp? Vpp Read Voltage | a8 Vee V | Voc=50vV=0.25v
A.C. CHARACTERISTICS )

2732A-2 2732A 2732A-3 273244
2732A-20 | 2732A-25 | 2732A-30
Test
Symbol Parameter Min. {Max.|Min.|Max. |Min.{Max.|Min.|Max. WUnits| Conditionst
cc  |Address to Output Delay 200 250 300 450 | ns [CE = OE = Vv,
tce CE to Output Delay 200 250 300 450 | ns |BE =V,
oe OE to Output Delay X 70 100 150 150 | ns |CE =V,
tor ¥ | OF High to Output Not Driven. { 0 |, 60 | 0 80 | 0 1130 { 0 {130 | ns |CE=V,
ton Output Hold from Addresses, 0 0 ns |CE = DOE =V,
CE or OE Whichever Occurred
First

tA.C. TEST CONDITIONS

Output Load ... ....1TTL gate and C; = 100 pF
Input Rise and FaliTimes ....... ...... ... <20ns
Input Pulse Levels ... ..... .... . ...... 0.45V. 10 2.4V

Timing Measurement Reférence Level:
Inputs ... 0.8 and 2.0v
Outputs 0.8 and 2.0V

NOTES: 1. ¥cc must be applied simulzaneousl'y or before Vpp and removed simul.taneously of after Vpp,
2. Vpp may be connected directly fo Ve except during programming. The s

3. Typical values are for ta = 25°C and nominal supply voltages.
4. This parameter is only sampled and is not 100% tested. Outpul Float is defined as the point-where data is no longer

driven — see timing diagram on page 3.
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CAPACITANCE!® (T, = 25°C. 1 = 1 MHz)

Symbol Parameter Typ. | Max. | Unit|Condltions -
Ciny Input Capacitance ’
Except OE/Vpp 4 6 pF |Vin =0V
Cin2 OE/Vee Input -
Capacitance . 20 pF {ViN = OV
Cout Output Capacitance 8 12 pF {Vout = 0V —~ - - —
A.C. TESTING INPUT/OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
1.3Y
h ’ TN91L
2.4 g q 3
20- 30 Z 23Kk
> mestromrs BRet our
TEST
0.45 o . i I C, = 100 pF -
A C‘ TESTING INPUTS ARE ORIVEN AT 24V FOR A LOGIC ' ANDO 45V FOR =
ALOGIC O TIMING MEASUREMENTS ABE MADE AT 20V FOR A LOGIC 1t N
AND D8V FOR A LOG'C 0 L]
: €, = 100 pF
C_INCLUDES 211G CAFAE(TANCE —
A.C. WAVEFORMS -
Vi - e e -
ADDRESSES - i 2 “\’,ﬁtfgs B 1
v N _ 2
Vim
E . -
Y esen
I teg
Vine -
OENves -
oYy 'Dfn “ —
ucc“ ton "
Yin s & 0 6 ¢ ey,
outPUT rent £ f : : : : VALID OUTPUT } \ HIgH2
NN 77 -
- - - I > . —— -
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m’te, 2732A
ERASURE CHARACTERISTICS Standby Mode
The erasure characteristics of the 27324 are such that The 2732A has a standby mode which reduces the max.
erasure begins 1o occur upon exposure o light with imum active current from 125 mA to 35 mA. The 2732A is
wavelengths shorter than approximately 4000 Angstroms placed in the standby mode by applying a TTL-high signal
{A). It should be noted that sunlight and certain types of to the CE input. When in standby mode, the outputs are in
fluorescent lamps have wavelengths in the 3000-4000 A a high impedance state, independent of the OE input.
range. Data show that constant exposure to room leve! .
rluor_escent lighting cou]d erase the typical 273?A in ap- Output OR-Tieing -
proximately 3 years, while it would take approximately 1 -
week 10 cause erasure when exposed to direct sunlight. I Because EPROMs are usually used in larger memory ar-
the 2732A is to be exposed to these types of lighting condi- rays, Intel has provided a 2 line control function that ac-
tions for extended periods of time, opague labels should  commodates this use of multiple memory connection.
be placed over the 2732A window 1o prevent unintentional  The two line control function atlows for-
erasure. 2) the lowest possible memory power-dissipation, and
b) complete assurance that output bus contention will
The recommended erasure procedure for the 2732A is not oceur.
exposure to shortwave unravio_lel light which has a \ - X -
wavelength of 2637 Angstroms (A). The integrated dose To use these two control lines most eificiently, TE (pin 18)
{i.e.. UV intensity X exposure time) for erasure should be. . should be decoded and used as the primary device selec.
a minimum of 15 W-sec/cm?2, The erasure time with this ting function, while OE (pin 20 should be made a common
dosage is approximately 15 to 20 minutes using an connection 1o all devices in the array and connected to the
ultraviolet lamp with 12000,W/cm?2 power rating. The READ line from the system control bus. This assures that
27324 should be placed within 1 inch of the lamp tubes all deselected memory devices are in their low power
during erasure, standby mode and that the oulput pins are active only
when data is desired from a particular memory device. -
DEVICE OPERATION .
PROGRAMMING
The six modes of operation of the 2732A are listed in Table " § =
1. A single 5V power supply is required in the read mode. CAUTION: Excoeding 22V on Pin 20 (OE/Vpp) will
Allinputs are TTL levels except for OFE/Vpp during program- pormansntly demage the 27324. -
ming and 12V on Ag for the intgligent Identifier™ mode. in
the program mode the GE/Vpp input is pulsed from a TTL Initially, and alter each erasure, all bits of the 2732A are
level to 21v. 14! in the 1" state. Data is introduced by selectively pro-
Table 1. Mode Selection gramming “0’s" into the desired bit locations, Although
al : only “0's" will be programmed, both “1's™ and “0's" can
PINS CE | BEivsp, | Ag Vee ouTPUTS be present in the data word. The only way to change a
MODE 08 | @0 j@d| @ | ez “0" 108 1" is by ultraviotet fight erasure.
Read v Vi X +5 Doyt
Output Disable viL Vin X 45 High Z The 2732A is in the programnfing mode when the O_ENP,,
Stangoy - Vi X < -5 High 2 input is at 21V._lt_|s required that a 0.1 uF capacno.r be
placed across OE/Vpe and ground to Suppress spurious
Program MY Vep 4 bl DO voltage transients which may damage the device.The data
Program Inhion Vin Vep X +5 High 7' to be programmed is applied 8 bits in paralle! to the data
T{,ngem Identiher | v Vi Vul 45 Code output pins. The levels required for the address and data
inputs dre TTL.
Notes: 1. X can be Vin or V. .
2.V = 120 = 0.5V When the address and data are stable, aig msec, active
tow, TTL program pulse is applied to the GE input. A pro-
~ Read Mode gram puls_e‘must be applied at each address location to be
programmed. You can program any location at any time -
The 27324 has two control functions, both of which must —either individually, sequentially, or at random. The pro-
be logically active in order to obtain data at the outputs. gram pulse has a maximum width of 55 msec. The 2732A
Chip Enable {CE) is the power control and should be used musi,not be programmed with a DC signal applied 1o the
for device selection. OQutput Enable (OE) is the output CE input.
control and should be used to gate data fromthe output .
pins, independent of device selection. Assuming that ad- Programming of multiple 2732As in paralie! with the
dresses are stable, address access time {tacc) is equal tof same data can be easily accomplished due to the-simpli-
the delay from CE to output {t¢g)- Data is available at the City of the programming requirements. Like inputs of the
Outputs after the falling edge of OF, assuming that CE has paralleled 2732As may be-connected together when they
been low and addresses have been stable for at least are programmed with the same data. A low level TTL pulse
tacc—loe A applied to the CE input plograms the paralleled 2732As.
- . 509 APN015458
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2732A

Program Inhibit

Programming of multipte 2732As in parallel with-differ.
ent data is also easily accomplished. Except for CE, all
like inputs (including (_)TE) of the paralle! 2732As may be
common. A TTL levei program pulse applied 1o a 2732A's
CE input with OE/Vpp at 21V will program that 2732A. A
high leve! CE input inhibits the other 2732As from being
programmed.

Verity -
A ver'ify (Read) should be performed on-the programmed
bits to determine that t’hey were. correctly_grogrgmmed.'
The verily is accomplished with OE/NVpp and CEELV,,_. Data
should be verified tpy after the falling edge of CE.

{

inteligent ldentifier™ Mode

- Y
The intgligent Identifier Mode allows the reading out of a
binary code from an EPROM that wiil identify its manufac.
turer and type. This mode is intended for use by programm:-
ing equipment for the purpose of automatically matching
the device to be programmed with its corresponding pro-
gramming algorithm. This mode is functional in.the 25°C
= 5°C ambient temperature range.”

To activate this mode, the programming equipment must
force 11.5V to 12,5V on address line A9 {pin 22) of the
2732A. Two identifier bytes may then be sequenced from
the device outputs by toggling address line AO{pin 8) from
Vi 10 V. All other address lines must be held at V)L during
inlgligent Identifiar Mode.

Byte 0 (AQ = ViU represents the manufacturer ¢ode and
byte 1 (A0 = V,,)) the device identilier code. For the intel.
-2732A, these two identifier bytes are given in Table 2. All
identifiers for manufacturer and device codes will possess
odd parity, with the MSB (07) defined as the parity bit.

Table 2. 27324 Intgligent Identifier™ Bytes

Intel began manufacturing 2732As during 1982 that con-
tained the intgligent Identifier feature. Earlier genera-
tion devices do no! contain identifier information,’and it
erased, will respond with a “one'(Vou) on each data line
when operated in this mode. Programmed, preidentifier
mode 2732As will respond with the current data contain-
ed in locations 0 and 1 when subjected to the'intgligent
Identifier operation.

System Consideration

The power switching characteristics of HMOS-E EPROMs
require carefut decoupling of the devices. The supply cur-
ren, Icc, has three segments that are of interest 1o the
system designer— the standby current level, the active cur-
rent level, and the transient current peaks that are produc-
ed by the falling and rising edges of Chip Enable. The
magnitude of these transient current peaks i§ dependent
on the output capacitive 'loading of the device. The
associated transient voltage peaks can be Suppressed by
complying with Intel's Two-Line Control, as detailed in In-
tel's Application Note, AP-72, and by properly selected
decoupling capacitors. It is recommended that a 0.14F
ceramic capacitor be used on every device between Vee
and GND. This should be a high frequency capacitor of low
inherent inductance and should be placed as close to the
device as possible. In addition, a 4.74F bulk electrolytic
capacitor should be used between Vec and GND for every
eight devices. The bulk caracitor should be located near
where the power supply is connected to the array. The pur-
pose of the bulk capacitor is to overcome the voitage
droop caused by the-inductive etfects of PC board-traces.

. Pine| Ay 0, O¢ [N 0, 0; [ [} Op Hex
Identifler @) an (16) (15) (14) (13) (1 (10) (9) Data
Manufacturer Code | Vg 1 0 0 [ 1 0 0 1 89
Device Code Yin [ 0 [ 0 0 0 0 [ 01
B 510 ‘AFN-OI5458
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2732A

PROGRAMMING' -
D.C. PROGRAMMING CHARACTERISTICS: Ta = 25 = 5°C. Ve = 5V = 5%. Vpp = 21V = 0~5Y
Limits -
Symbol Parameler’ v} Min. Typ. Max. Units Test Conditions
o Input Current (All Inputs) - 10 pA Vin=Vicor Vi,
Vou Output Low Voltage During Verily  ~ ) 0.45 v lop=2.1 mA
Vou Output High Voltage During Verify 2.4 \ low= — 400 ,,A'
lce Ve Supply Cusrent ) 85 100 ‘mA
" Vg Input Low Level (All Inputs) -0.1 08 v
hv,,, “Input High Leve! (All Inputs Except OE/Vpp) 2.0 Vee \%
" lop Ve Supply Current 30 mA | CE= V., OE=Vpp
; Vip Ag intgligent Identifier Vollage 11.5 12.5 v

A.C. PROGRAMM!NG-CHARACTERISTICS_: Ta = 25 £ 5°C.V¢e = 5V = 5%, Vpp = 21V = 0.5V

; . ) Limits .
Symbol , Parameter Min. | Typ. Max. Units | Test Conditionst
tes Address Selup Time 2 HS

. toes OE Setup Time 2 s \
1os Data Setup Time 2 ’2 uS
tam Address Hold Time = T 0 vs
togn OE Hold Time F : " ~ N7 HS
ton Data Hold Time JEas=7) . us
{pep OE High to Output Not Driven 0 130 ns -
toy Data Valid from CE e i 17 ws [ CE=V, OE=v,.
tpw CE Pqulse Widlﬁ During Programming 20 50 55 ms ’ -
lpRT OE Pulse Rise Time During Programming 50 ns
tyn Vep Recovery Time z uS

1A.C. TEST CONDITIONS

Input Rise and Fail Times {10% to 90%) ....... ..s20ns
Input Pulse Levels ......... Ceeineana.n.. 0,45V 10 2.4V
Input Timing Reference Level ,......... 0.8V and 2.0V
Output Timing Reference Level .... ....0.8V and 2.0V

~

NOTES:

1. Typical values are lor Ta = 25°C and nomina! supply voltages.

2 This parameter is only_ sampled and is not 100% tested. Output floal is delined as the point where data is no longer driven —
see timing diagram

3 OE may be delayed up 1o tacc—tog after the falling edge of CE without impacting tacc.

4 V¢hen programming the 27324, a 0.1xF,_capacitor Is required across OE/NV
transients which may-damage the device,

pp and ground to suppress spurious vollage
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TMS 2564 JL

LSt | 65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

-DECEMBER 1979

e Organization...BK X8
¢ Single +5 V Power Supply

¢ Pin Compatible.with Existing ROMs and
EPROMs (8K, 16K, 32K, and 64K)

s All Inpg{ts/Outputx Fully TTL Compatible
3 Static Operation {No Clocks, No Refresh)
o Max Access/Min Cycle Time ... 450 ns

e 8-Bit Output for Usse in Microprocessor-
Basad Systems

.o N-Channel Silicon-Gate Technology
o 3-State Output Buffers

o Guaranteed DC Noise Immunity with
Standard TTL Loads

o No Pull-Up Resistors Required
e Low Power Dissipation:

Active ., . 400 mW Typical
Standby . .. 50 mW Typical

T™S 2564
28PINCERAMIC
DUAL-IN-LINE PACKAGE

{TOF VIEW)

Vep vee®

Cs1 Cs2
A7 vee'®
A8 AB
A5 Ag
Ad A2
A3 PD/PGM
A2 A10
Al All
A0 Q8
Qr Q7
Q2 Qs
Q3 Qs

Vss Q4

* Connscted internally, Vee nesd be supplied
10 only one of these two pins.

PIN NCMENCLATURE

AN} Address inputs
CSiN) ~Chip Selects
PD/;—G-J Power Down/Program
QIN) i {nput/Output
vee +5 V Power Supply

~1 Vpp 3 425 V Power Supply
Vss 3 0V Ground

- P N . P -

description

The TMS 2564 JL is a 65,536-bit, ultraviolet-light-erasable, electricélly programmiable read-only memory. This device
is fabricated using-N-channel silicén-gate technology for highspeed and simple interface with MOS and bipolar circuits.
All inputs (including program data inputs) can be driven by Series 74 TTL circuits without the use of externatl pull-up
resistors, and each output can drive one Series 74 TTL circuit without éxternal resistors. The data outputs are three-state

for connecting multiple devices to 3 common bus, The TMS 2564 is offered in 3 dual-in-line ceramic package {JL suffix)
rated for operation from 0°C to 70°C. g

Since this EPROM operates from 3 single +5 V-supply {in the read mode), it is ideal for use in microprocessor systems.

One other supply {+25 V) is needed for programming. Programming requires a single TTL level pulse per location. For

programming outside of the system, existing EPROM programmeérs can be used. Locations may be programmed sinegL
in blocks, or at random.

The TMS 2564 is compatible with other 5-volt ROMs and EPROM;, eyen those in a 24-pin package.

'




TMS 2564 JL

65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

.

operation .
MODE
FUN . Start Inhibit
UNCTION Read Qutput Disable , Powsr Down . .
{PINS) Progremming Programming
PD/PGM v Vi or Don't Care v Pulsed Vi V|H or Don't Care
(22} 't or Don’t Care H to Vit or Don't Care
cs Don't C v Don‘t Care or V
s Vit on't Lare or Vi Oon“t Care ViL , tH
{21) or'Don’t Care or Don't Care
Cs2 v Don't Care o Domt v ~ Don‘t Care or
on’t Care .

(27} i Don’t Care or Vi - It Dan’t Care or Vi
v
“F;P SV +5V +5V 425V +25 Vv
Vee* —_—

cc +5V +5V 45V +5V 45V
(26/28) .
Q
{11 t0 13, Q HI1-Z HI.2 D Hi.Z
1510 19)

e

~ Do not use the internal jumper of 26-28 to conduct PC board currents.

read/output disable

When the outputs of two or more TMS 2564 are commoned on the same bus, the output of any particular device in
the circuit can be read with no interference from the competing outputs of the other devicss. To read the output of the

.TMS 2564, the low-level signél is applied to the PD/PGM and CS pins. All other devices in the circuit should have their

outputs disabled by applying a high-level signal to one of these pins. Output.data is accessed at pins Q1 to Q8. Data can
be access in 450 ns = 15(A).

power down

Active power dissipation can be cut by one of over 80% by applying a high TTL signal to the PD/PGM pin. In this mode
all outputs are in 3 high-impedance state.

erasure

Before programming, the TMS 2564 is erased by exposing the chip through the transparent lid to high intensity ultra-
violet {wavelength 2537 angstroms). The recommended minimum exposure dose (= UV intensity X exposure time)
is fifteen watt-seconds per square centimeter. A typical 12 milliwatt per square centimeter, filterless UV lamp will erase
the device in about 21 minutes. The lamp should be located about 2.5 centimeters above the chip during erasure. After
erasure, all bits are in the high state.

‘start programming

After erasure (all bits in logic high state), logic “0's** are programmed into the desired locations. A low can be erased
only by ultraviolet light. The programming mode is achieved when Vppis 25 V. Data is presented in parallel {8 bits) on
pins Q1 to Q8. Once addresses and data are stable, a 50 millisecond fow TTL pulse should be applied to the PGM pin
at each address location to be programmed. Maximum pulse width is 55 milliseconds. Lccations can be programmed in
any order. More than one TMS 2564 can be programmed when the devices are connected in parallel. During program-

ming both chip select signals should be held low uniess program inhibit is desired.
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| TMS 2564 JL
;o . 65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

inhibit programming

hen two or more TMS 2564 ‘s are connected in parallel, data can be brogrammed into all devices or only chosen devices.
TMS 2564 not intended to be programmed should have 2 high fevel applied to PD/PGM or €S1 or C32.

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)*

Supply voltage, Vee (see Note 1) ., ... ... . . e e e, e ~03to06V
Supply voltage, Vpp {see Note 1) . ... . .. e e -0.31w028V
All input voltages (see Note 1) ... .. ... . ce.vi... 03106V
Qutput voltage {operating with respect to Vgg : cesive.., =03t06V
- Operating free-air temperature range e e e e e e e 0°Cto 70°C

- Storage temperaturerange .. ......... ... ... ... ... ! —-55°C 10 125°C

NOTE 1: Under absolute maximum ratings, voliage values are with respect 1o the most-negative supply voltage, ‘V.ss (substrate),
¥ £

* Stresses beyond those listed under “Absolute Maximum Ratings” may.cause permanent damage 10 the gevice. This is & stress rating only and
functlonal operation of the device at these or any other conditions beyond thoss indicated in the “Recommended Operasting Conditions*
sectlon of thitspecification is not implied, Exposure to absolute-msaximum-rated conditions for extended pearicds may affect device reliability,

logic symbo!T

o) EPROM 8182x8
- AD 0 -
a9 1
\ A2 8 -
7 : -
il ~ I
; 7 X (6) L
5
AL :
[4) 0
AS @ 8191
AT m————ee
{25)
AB |
24 {
AQ 22
{21) S
A10————]
’ 20
. S ap 20 .
R ccis Py = - .
— {22}
Polrcm———-E IPwRDWN) 1 > o My L A -
ALY & . * ’
. it e EN d
— (27
52 (27} .
11
Av#.c“ ‘
. (121 = -
. Q2 -
(13)
p—————Q3
- . (.15) o —- .
N {16) - _
. (17} as

(18) a7
(18)
l——— a8

TYhly symbot ks in sccordance with (EEE S1d 91/ANS) Y32.14 and current discussions ln( 1EEE and 1EC, Ses axplanation on Page 1B3.
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— TMS 2564 g1 —-- -

65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

L ¢
read cycle timing

l
" "
’02..“’0 & ’

Vin % r—
ViL f

TS1a Cs2
- | F——t.(S)—-f —l P—tpxz
1 }
v |
PO/PGM " } i |
. ! " |
VL l 1 f
e~ | !
BiA) —ed {
VOH . f—
Q108 - HIZ ] VALID :}\
¥/ jfL ;
f
standby mods ¥1
I
ADDRESSES

ADDRESE N + m

Vi < .
ADDRESS N
viL

I {

ACTIVE /

: i
PD/PGM Vix L !
. STANDBY
viL , { |
VoH - -
Qa1-os VALID §~ HI-Z
L]

VoL

T NOTE: 1t __ta(PR) referenced to PD/PGM or the address, whichever occurs lest,
CS1and CS21n Donn Clrl State In Standby Mode,

- PR

b

totpm)t

VALID
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~ TMS 2564 JL
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

program cycle timing

[-*__pnocmm—-——.r— P’L";’:::"' --.1
] .
vin —— | .
ADDRESSES X ADDRESS N : -}<‘ Az%:ss
viL 1 ;
) ’ r thia) { |
| 1 |
Vor/ViK "
o1 - 08 l )L DATAIN ; i_lmz
Vou/'Vie I L i
' o I o - = ' |
Vi ) ! 1 " I |' \
e 52 b tatai—y | )
ViL [y { ! ; l [ -
| Vo ; !
~> tuiVep) e ,l I f --J f‘—mrm
i | o) e
Vin : |
rOIPGI - I l rlw(r-mv[ ‘ i |
Vi | | I l IA\E:
I ’ ) )
t(pR) | !
- l YRY; i‘_ | IL‘_—"TR)
N 5v I 4
Vpp | W ' Ws lﬂ_m?m |
. | I’ I
L
| h{Vpp) *§ : i -
" Eaulvalent 1o read mode, A v
- o _
. \
s .
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\ 2764A
ADVANCED 64K (8Kx8) UV ERASABLE PROM

s Inteligent Programming™ Algorithm
—Fastest EPROM Programming

s Low Power = [nteligent Identifier™ Mode
—60 mA Maximum Active —Automated Programming Operations

—20 mA Maximum Standby = Compatible with 2764, 27128, 27256
s Two Line Control B & +10% Vcc Tolerance Available

» Fast 180 nsec Access Time.
—HMOS |I*-E Technology

" The Intel 2764A is a 5V only, 65,536-bit ultraviolet.erasable and electrically programmable read-only memory

(EPROM). The 2764A is an advanced version of the 2764 and is fabricated with Intel's HMOSII-E technology
which significantly reduces die size and greatly «mproves the device's performance, power consumption,
reliability and producibility. .

The 2764A provides access times t0 180 ns[2764A -1). Thisis an improvement over the fastest 2764 access time of 200
ns. This is compalible with high-performance microprocessors, such as Intel's 8 MHz iAPX 186 allowing full speed
operation without the addition of WAIT states. The 2764A is also directly compatible with the 12 MHz 8051 family.

Several advanced features have been designed into the 2764A that allow fast and reliable programming—the
intgligent Programming Algorithrn and the inteligent Identifier Mode. Programming equipment that takes advantage of
these innovations will eleclronically identity the 2764A and then rapidly program it using an efficient programming
method.

The 2764A also offers reduced power consumption compared to the 2764. The maximum aclive current on
faster speed parts is 60 mA while the maximum standby current is only 20 mA. The standby mode lowers
power consumption without increasing access time. v

Two-line control and JEDEC-approved, 28 pin packaging are standard features of all Intel higher density EPROMSs.’
This ensures easy microprocessor mtedacmg and minimum design efforts when upqradlng, adding or choosing
between non-volatile memory altermnatives:

Yoo —— g 2764A

0O o =\ De FIE|&|= e 5 [2]3
Yoo e I ] I 1 1 I 1 I & SR} & & s [ I
Mo T ooa] Vop | Vee Rec vee |Veco
g hriisthiviral pag DI D o FOW | Acs
a ANO | ] ovrrut merens A Ay A A ne Yee] Ve jAo jAa
PROG LOGIC A | A | A A RN A A
—aq Y } et Ay Ay Ay 1Ay Ay A | Ay Ay {&y
=X otcocen | :.|  veuTma I EV VO PN A vorl e fan fan

Ak |~ — LI A A &5 Dt | Of vep BT
apoess § —1 H Ay A A N iy LR L I EXT)

Lol e .uc;cu H MLNT A | A Ay ] A =3 Te | &

e et marmir ho |ho | A g o o jo lo, |0
|—ed Co |00 | [o0s o o |ov  fou jog
O |0y [Ou | Oy o, oy |oy loy oy
. o, |0 0, |0 o, [ KN 0r {04
Figure 1. Block Diagram Gna | Gra | S fGre % %% % [

NOTE" INTEL "UNIVERG AL SITE"-COMPATIBLE EPROM PIN CONFIGURATIONS
ARE SHOWN M THE BLOCKS ADJACENT TOTHE 27644 PINS

MODE SELECTION

Figure 2. Pin Configurations

laaid a [ (] ' [ Ot

oot oo | an | en | 0w | m = o

o Besd Wy vy Vo 1] vog ¥ Doyt
Otons Srore " V. - N vee | vec [ ) PIN NAMES
Susnoty Vi v L » Yee e won2 AcA,; | ADORESSES
haidd ] va, Yy M L] s d A4 Qo P
~ - CE CHIP ENABLE

10GTam IDet Vine x 3 x Moy vLg Heh =

e T v 1w T o T o T ve T we v OF | OUTPUT ENABLE
lobpras S 0,0, | OUTPUTS
Progssmmng : vy '™ vy x e Yer - PGM PROGGRAM

1 X can be Vi of V. N.C. NO CONNECT

2 Vi w 120V 205V
"HMOS is & patented process of Inte| Corporstion . -

Intel Corporation Assumes No Responaibiky for the Use of Any Circultry Other Than Circultry Embodied In aft Intel Product, No Other Ceecull Patent Licensas ss kmplied.

€INTEL CORPORATION, 1984, JULY 1584
ORDER HUMIEA: 230702-0%)
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ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias .............

‘NOTICE: Stresses above those Iisr.ed under “Absolute
- Maximum Ratings" may cause permanent damage (o the
“10°C to +B0°C device. This is a stress ratin

ae L 20 e

g only and functional opera- 1

Storage Temperature ................ ~65°C to +125°C tion of the device at these or any other conditions above
All Input or Oulput Voltages with . those indicated in the operstional- sections of this .
RespecttoGround ................... +6.5V 10 -0.6V specitication is not implied. Exposure to absolute maxi-
Voltage on Pin 24 with mum rating conditions for extended periods may alfect
Respectto Ground ................ +13.5V 10 —0.6V device reliability. -
Vep Supply Voltage with Respect to .
Ground During Programming ........ +14Vto -0.6V -
. — — E
D.C. AND A.C. OPERATING CONDITIONS DURING READ '
2764A-1, 2764A-2, 2784A 2784A-20, 2764A-25 !
2784A-3, 2764A-4 2764A-30, 2764A-45
Operating Temperature Range T 0°-70°C 0°~70°C
Ve Power Supply'*? | 5V x5% i 5V £10% :
Vpp Voltage® Vep = Veo Vep = Vce i
READ OPERATION , ;
D.C. CHARACTERISTICS a
Umits '
Symbot! Parameter Min Typ? Max Unlt Conditlons
Iy Input Load Current 10 2A Vin = 5.5V T 1
Lo Outpul Leakage Current 10 uA Vour ™= 5.5V
tppy? Vpp Current Read 5 5 mA Vpp = 5.5V
feer? Vcc Current Standby 20/35° mA CE = Viy
lcca? Ve Current Active s0/75° mA CE =DE = v,
Vit~ Input Low Voltage =1 . +.8 v
Yin Input High Voltage 2.0 Yoo+t v
Vou Output Low Voltage 45 v oL = 2.1 mA
Vou Oylput High Voltage 24 \' lor = —400 uA
Vpp? Vpp Read Voltage 3.8 Vee v Voo = 5.0V £0.25V
A.C. CHARACTERISTICS
ITEAA-204 | 2784A 258 2784A-30 & 2784445 3
2T64MT Limits 7764 42 Limite] 2784A Unilts | 278443 Limits 27644 Limits Teat
Symbdol Parameter Min | -Max | Min | Max{-Min { Max| Min Max | Min | Max { Unit| Conditions
tace Address 1o Output “qéo 200 250 300 450 | ng |CE=OE=V;_
.| Delay - .
tce CE to Output Delay .| 180 200 250 300 450 | ns [BE=v,
toe OE 10 Output Delay 65 75 100 120 150 | ns [CE=vy
toFt OE or CE High to 0 55 0 s5 0 80 0 | 108 0 130 | ns [CE=vy
Output Data Float - N
ton Output Hold from__ | 0 0 o | () o ns- |CE=OE=V_
Addresses CE or OF - —
Whichever Occurred - I
First .
NOTES: 1. Ve must be applied simultaneously or bct;m \7,. and removed simultaneously or after V,..
2. V,, may be connected directly to Ve except during programming. The Supply current would then be the sum oflcc and by,
3. Typical values are for 1, = 25°C and nominal upply voltages. !
4. This parameter is only sampled and Is not 100% tested. Ouiput Fioal Is defined as the point where data is no longer
driven — see liming diagram on the following page. - -
S. Max i rating ditfers with access time. Rating of 60 mA active and 20 mA standby ere for 2764As at 200 nsec and 180 nsec access
tme only. . - -
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: i
lnte, : 2764A
[2} ‘
CAPACITANCE (T,=25°C.1=1MHz)
Symbol Parameter Typ.'| Max.| Unit Condltions
Co input Capacitance 4 6 pF V=0V i
1Cour Output Capacitance 8 12 | pF" | Vou=0Ov

A.C. TESTING INPUT/OUTPUT WAVEFORM

.

A.C. TESTING LOAD CIRCUIT

OG<X

AC TESTING INPUTS ARE DRIVEN AT 2 av FOR & LOGIC 3 AND 045V FOR
AtOGIC 0 TIMING MEASUREMENTS ARE MADE AT 20V FOR A LOGIC 1
AND OB FOR A LOGIC O

]

. C, ®00pfF

13V
N
39K0
.
out
100 pF

_l:q

C\ INCLUDES NG CAPACTTANCE

£4
A.C. WAVEFORMS
e
ADDRESSES y AQPAESS R
VALIO
- - « MDA
Vin
4
. / .
Va il A ey
teg X
5 ce
Yin
4
= /
tacc ton =
Yim ~ p—m s 5 0 W
HIOH Z / ; ; ; ; ; 3 \ mc;nz .
outrPut VALID OUTPUT Q/ 4
WKOTES: 1. Typical values are for T, = 25°C and nominal supply voltages.
2 Tho pacamater 13 only sampled snd is not 100% tested . -
3 OE may be displayed up 1o teg - tog after the falling edge of CE without impact on 1cg.
4 tor is specihied trom DE or CE, whichever occurs first
527
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2764A

DEVICE OPERATION

The seven modes of operation of the 2764A are listed
in Table 1. A singla 5V power supply is required in the
read mode. All inputs are TTL levels except for Vpp
and 12V on A8 for intgligent identifier mode.

Table 1. MODE SELECTION

PINS Outputs
oo oo || o i v, o
MODE (20){(22) {27} [( ) ()_ -19)
Read Vit Vi | Vi Vec|Vee| Doyt
Output Disable VIt [Vin| VIR vVeelVee| Mighz
Standgby Vin| X | X | X {V%c|vee] Highz
Vernfy Vie [Vie ] Vi Vep {Vee DOUTT
Program Inhibit Vin| X X X | VpplVee High 2
Intelrgent identlier | vy v Vi | Vi [Vee{ vVee Code
intehgent '
Programming Vit IVinl Vi | X VPPIVCC On
NOTES: /

1 Xcanbde V), oV,
2 V=120V -D 5V

READ MODE

The 2764A 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 éontrol and
should be used for device selection. Output Enable
(OE) is the output control and should be used to gste
data from the output pins, independent of device
selection. Assuming that addresses are stable, the
address access time (tacc) is equal to the delay from
CE to output (tcg). Data is available at the outputs
after a delay of tog from the falling edge of OE, Y
assuming that CE has been low and addresses have
been stable for af least tacc—toE. 3

STANDBY MODE

The 2764A has standby mode which reduces the
maximum current from 75 mA to 35 mA. The 2764Ais
placed in the standby mode by applying a TTL-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-Tielng

Because EPROMSs are usually used in larger-memory
arrays, Intel has provided 2 control.lines which ac-
commodate this multiple memory connection. The
two control lines allow for: .

8) the lowest possible memory power dissipatior),
and -

b) complete assurance that output bus contention
will not occur, =

To use these two control fines most ‘efficiently, CE
(pin 20) should be decoded and used as the primary
device selecting function, while OE {pin 22) should
be made a common connection to all devices in the
array and connected to the READ line from the sys-
tem contro! bus. This assures that all deselected
memory devices are in their low power standby mode
and that the output pins are active opl'y when data is
desired from a particular memory device. -

System Considerations

The power switching characteristics of HMOSII-E
EPROMs reguire careful decoupling of the devices.
The supply current, Icc. has three segments that are
of intérest to the system designer—the standby cur-
rent level, the active current level, and the transient
current peaks that are produced by the falling and
rising edges of Chip Enable. The magnitude of these
transient current peaks is dependent on the output
capacitive loading of the device, The associated tran-
sient voltage peaks can be suppressed by complying
with Intel's Two-Line Control, as detailed in Intel's
Application Note AP-72, Order Number 8566, and by
properly selected decoupling capacitors. It is recom-
mended that a 0.1 pFTeramic capacitor be used on
every device between Vo and GND. This should be a
high 1reql:Jency capacitor of low inherent inductance and
should be placed as close to the device as possible. In
addition, a 4.7 uF bulk electrolytic capacitor should be
used between Ve and GND for every 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 droop
caused by the inductive effect of PC board-traces.

PROGRAMMING MODES

Caution: Exceeding 14V on pin 1 (Vesl will permanently
damage the 2764A.

Initially, and after each erasure, all bits of the 2764A
are in the "1" state. Data is introduced by selectively
programming “0s” into the desired bit locations:-Al-
though only “0s" will be programmed, both “1s".and .. . ___
“0s” can be present in the data word. The only way to
change a "0"to a "1" is by ultraviolet light erasure.

The 2764A is in the programming mode’ when Vep
inputisat 12.5Vand CE and PGM are both at TTL fow.
The data to be programmed is applied 8 bits in paral-
lel‘_to the data output pins. The levels required for the_
address and data inputs are TTL. —

1




2764A

inteligent Programming™ Algorithm

The 2764A inteligent Programming Algorithm
rapidly programs Intel 2764A EPROMs using an effi-
cient and reliable method particularly suited to the
production programming environment. Typical pro-
gramming time for individual devices is on the order
of one and a hall minutes. Programming reliability is
also ensured as the incremental program margin' of
each byte is continually monitored to determine
when it has been successfully programmed. A flow-
chart of the 2764A intgligent Programming Al-
gorithm is shown in Figure 3.

The inteligent Programming Algorithm utilities two
ditferent pulse types: initial and overprogram. The
duration of the initial PGM pulse(s) is one millisecond,
which will then be followed by a longer overprogram
pulse of length 3X msec. X is an iteration counterand is
equal to the number of the initial one millisecond puisés
applied to a particular 2764A location, before & correct
verify occurs. Up to 25 one-millisecond pulses per byte
are provided for belore the overprogram pulse is
applied.

The entlre sequence of program pulses and byte
verifications is performed at Voo = 6.0Vand Vpp =
12.5V. When the intgligent Programming cycle has
been completed, all bytes should be compared to the
original data with Vg = Vep = 5.0V

Program Inhibit

Programming of multiple 2764As in parallel with dif-
terent data is easily accomplished by using the Pro-
gram Inhibit mode. A high-level CE or PGM input
inhibits the other 2764As from being programmed.

Except for CE, all like inputs (including OE) of the
parallel 2764As may be common. A TTL low-leve!
pulse applied to the CE input with Vpp at 12.5V will

‘program the selected 2764A.

Verify
A verify should be performed on the programmed
bits to determine that they have been correctly pro-

grammed. The verily is performed with OF atV,, CE
at Vy, PGM at Vi and Vpp at 12.5V.

inteligent Identifier™ Mode

The inteligent Identifier Mode allows the reading out
of a binary code from an EPROM that will identity its
manufacturer and type. This mode is intended for
use by programming equipment for the purpose
of automatically matching the device to be pro-
grammed with,its corresponding programming algo-
rithm. This mode is functiona! in the 25°C +5°C
ambient temperature range -that is required when
programming the 2764A..

To activate this mods, the programming equipment
must force 11.5V to 12.5V on address line A8 (pin 24)-
of the 2764A. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-
dress line A0 (pin 10) from V)_ to Viy. All other
address lines must be held at V)L during intgligent
Identifier Mode.

Byte 0 (A0 = V), ) represents the manufacturer code
and byte 1 (A0 = V,y) the device identifier code. For
the Intel 2764 A, these two identifier bytes are given in
Table 2. All identitiers for manufacturer and device
codes will possess odd parity, with the MSB (07)
defined as the parity bit.

“

5 /

Table 2. 2764A intgllgent identitier’™ Bytes

Pins Ao Oy O¢ Og O4 03 02 Ke 2 O Hex
ldantifier oy o L o fan.| e | a5 | (3 | (12) | (11) | Oata
Manufacturer Code ViL 1 0 0 0 1 o | 0 ] 89
Device Code Vin oM o 0. 0 1 0 0 0 08

NOTES:

1. Ag= 120V =05V__
2. Ay-Ag. Ajg-Ay3,CE, OE = V)i
3 A= VigorVy

i
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Figure 3. 2784A intgligent Programming™ Flowchart
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2764A

ERASURE CHARACTERISTICS

The erasure characteristics of the 2764A are such
that erasure begins to occur upon exposure 1o 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 3000-4000A range. Data show that constant

" exposure to room level fluorescent lighting could
erase that typical 2764A in approximately 3 years,
while it would take approximately 1 week to cause
erasure when exposed to direct sunlight. If the
2764 A is to be exposed to these types of lighting
conditions for extended periods of time, opaque
labels should be placed over the 2764A window to
prevent unintentional erasure.

The recommended erasure procedure fof the 2764A
is exposure to shortwave ultraviolet light which has a
inteligent Programming™ Algorithm

D.C. PROGRAMMING CHARACTERISTICS:

wavelength of 2537 Angstroms (A). The integrated
dose (i.e., UV intensity X exposure time) for erasure
should be a minimum of 15 Wsec/cm?. The erasure
time with this dosage is approximately 15 to 20
minutes using an ultraviolet lamp with a 12000
uWiem? power rating. The 2764 A should be placed
within 1 inch of the lamp tubes during erasure. The
maximum integrated dose a 2764A can be exposed
to without damage is 7258 Wsec/cm? (1 week @.
12000 ;:.W/c‘mz). Exposure of the 2764A to high in-
tensity UV light for long periods may cause per-
manent damage. ’

RELEVANT INTEL LITERATURE

AR-265 Versatile Algorithm, Equipment Cut
Programming Time B
RR-358 EPROM Reliability Data Summary

Ta =25 2 5°C, Ve = 6.0V = 0.25V, Vpp = 12.5V = 0.5V

7] Ll'mlts Test Conditions
Symbeol Parameter Min. Max. uUnlt (spEhotel)
I Input Current {All Inputs) : 10 L. nA Vin = ViLor _Vm
ViL lnpgi Low Level (All Inputs) -0.1 0.8 v
Vin Input High Level \ 2.0 Vee v
VoL Output Low Voltage During Verify 4 045 Tor=2.1 mA
Vou ‘ Output High'Voitage During Verity 24 \ loy= —400 pA
lces Vee Supply Current (Program & Verify) 75 mA .

o lep2 Vpp Supply Current (Program) 50 nA CE = Viu
Vio Aq intgligent Identifier Voltage 115 125 v
NOTES:

1. V¢ must be applied simultaneously or befofe Vpp and removed simultane

531

ously or after Vpp.
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A.C.. PROGRAMMING CHARACTERISTICS;

Ta =25 = 5°C, Ve = 6.0V = 0.25V, Vpp = 12.5V = 0.5V

Limits Test Conditions®

Symbol . Parameter Min. Typ. Max. | Unit (see Note 1)

tas Address Setup Time 2 I " ps

toes OE Setup Time - 2= T us

tos Data Setup Time 2 us

tan Adargss Hold Time 0 us

ton Data Hold Time 2 us

tore OE High to Output Float Delay 0. | 130 ns.

tves Vep Setup Time 2 B ' ME

tves Vee Setup Time 2 FIA]

tew PGM Initial Program Pulse Width 0.85 1.0 1.05 ms {see Note 3)

topw PGM Overprogram Pulse Width 2.85. 78.75 | ms (see Note 2)

toe Data Valid from OE 150 | ns

. (e )
*A.C. CONDITIONS OF TEST NOTES: N
Input Rise and Fall Timés (10% to 90%) ... 20 ns - V- \a/:g :Z:iivt;% zti)mg :g:j'stlayn;ﬁz d :efore Ver
- PP.

Input P}JIsg Levels . .=0. W& .= 0.45V to 2.4V 2. The length of the overprogram pulse may vary from
Input Timing Reference Level..... 0.8V and 2.0V 2.85 msec to 78.75 msec as a function of the iteration®

Output Timing Reference Level ... 0.8V and 2.0V

counter value X.
3. InitiahProgram Puise width tolerance is 1 msec =5%.
4. This parameter is only sampled and is not 100%

tested. Output Float is defined as the point where

- data is no longer driven-—see timing diagram
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inteligent Programming™ WAVEFORMS
. PROGRAN — NT | 4
V- 0
430REsSSLS X ADDPESS STABLE
v " 51
. L—— :} — - [
- 1. -
= - r " )
DATA __.____q( DATA IN STABLE HgnZ g DATA OUT VALID
X . .
. : f‘* < tore
Pe— " ——e] e )~ — {o+3)
L I - Max
.
1287 5\
4 <
Voo
50V e/
be— Les pE—
121 X
sov X . b,
Yeo /
sov TR P
121
V.o
— \
(43 =
v ~ —¢
P
v, . o
55N
v
21 3
V. PG 15—t P —————————
MAX -
= torw
oF 12.85 ms;
v T T s

. ALLTIMES SHOWN IN | ] ARE MINIMUM AND IN 4 SEC UNLESS OTHERWISE SPECIFIED. -

THE INPUT TIMING REFERENCE LEVEL IS .8V FOR Vi AND 2V FOR A V.

H LN -

SPURIOUS VOLTAGE TRANSIENTS WHICH CAN DAMAGE THE DEVICE.

. tog AND tprp ARE CHARACTERISTICS OF THE DEVICE BUT MUST BE ACCOMMODATED BY THE PROGRAMMER.
. WHEN PROGRAMMING THE 2764A. A 0.1 uF CAPACITOR IS REQUIRED ACROSS Vpp AND GROUND TO SUPRESS
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