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ATTENTION

These devices contain circuits to protect the inputs and outputs against damage
due to high static voltages or electrostatic fields; however, it is advised that
precautions be taken to avoid application of any voltage higher than maximum-
rated voltages to these high-impedance circuits.

Unused inputs must always be connected to an appropriate logic voltage level,
preferably either supply voltage or ground.

Additional information concerning the handling of ESD sensitive devices is
provided in Section 12 in a document entitled ‘‘Guidelines for Handling
Electrostatic-Discharge-Sensitive (ESDS) Devices and Assemblies.’’



TMS2732A

32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

AUGUST 1883 — REVISED NOVEMBER 1985

Organization . . . 4096 X 8
Single 5-V Power Supply
All Inputs and Outputs Are TTL Compatible

Max Access/Min Cycle Time
TMS2732A-17 170 ns
TMS2732A-20 200 ns
TMS2732A-25 250 ns
TMS2732A-45 450 ns

@ Low Standby Power Dissipation . . .
158 mW (Maximum)

® JEDEC Approved Pinout . . . Industry
Standard

® 21-V Power Supply Required for
Programming

® N-Channel Silicon-Gate Technology

® PEP4 Version Avallable with 168 Hour
Burn-in and Guaranteed Operating
Temparature Range from —10°C to 85°C
(TMS2732A-..JP4)

description

AT
AB
A5
A4
A3
A2
Al
AD
a1
Q2
a3
GND

J PACKAGE
(TOP VIEW)
1 za%'vcc
2 23] A8
3 22[]as
4 21[] A1
5  z20[] Givpp
6 1g[]at0
7 18JE
8 17[]as
s 1s[]a7
10 15%05
11 14[]as
12 13[]aa

PIN NOMENCLATURE

E

AO-

A1l

E.n'\i"pp
GND

ar-
Vee

as

Address Inputs
Chip Enable

Output Enable/21 V
Ground

Outputs

§5-V Power Supply

The TMS2732A is an ultraviolet light-erasable, electrically programmable read-only memory. It has 32,768
bits organized as 4,096 words of 8-bit length. The TMS2732A only requires a single 5-valt power supply

with a tolerance of +5%.

The TMS2732A provides two output control lines: Output Enable (G) and Chip Enable (E). This feature
allows the G control line to eliminate bus contention in multibus microprocessor systems, The TMS2732A
has a power-down mode that reduces maximum power dissipation from 657 mW to 1568 mW when the

device is placed on standby.

This EPROM is supplied in a 24-pin dual-in-line ceramic package and is designed for aperation from 0°C

to 70°C.

PRODUCTION DATA documents contain infarmation
current as of publication data. Products ci1® -1 to

specifications per the terms of Texas Ins1- . wits TF“S »

standard warranty. Production processing 1-=1 ot
necessarily include testing of all parameters.

POST OFFICE BOX 1443

INSTRUMENTS

® HOUSTON, TEXAS 77001

Copyright © 1985, Texas Instruments Incorporated
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TMS2732A

32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

operation

The six mades of operation for the TMS2732A are listed in the following table,

MODE
FUNCTION ows D s
{PINS} Read Deselect wée Sown Program " I"""':"
E
V) V) V)
8 viL 3 tH L viL H
Givpp
X 21 v 21 v
{20} viL VIH viL
veo
v
28 BV LY 5 5w 5v 5y
Q1-a8
9 t0 11, a HI-Z Hi-Z D Q HI-Z
131017
X = VijorViL
read

The two cantrol pins (E and G/Vpp) must have low-level TTL signals in order to provide data at the outputs.
Chip enable {E) should be used for device salection. Output enable (G/Vpp) should be used to gats data
to the output pins.

powar down

The power-down mode reducas the maximum power dissipation from 657 mW to 158 mW, A TTL high-

level signat applied 1o E selects thé power-down mode. In this mode, the outputs assume a high-impedance
state, independent of G/Vpp.

program
The programming procedure for the TMS52732A is the same as that for the TM32532, except that in the
pregram mode, G/VPP is taken from a TTL low level to 21 V.

The program mode consists of the following sequence of events. With the tevel on G/Vpp equal to 21 V,
data to be pregrammed is applied in parallel to output pins Q8-01. The location to be programmed is
addressed. Once data and addresses are stable, a 10-millisecond TTL low-levsl pulse is appiied 10 E, The
rmaximurm width of this pulse is 17 milliseconds. The programming pulse must be applied at each location
that is to be prograrmmad. Locations may be programmed in any order.

Several TM32732As can be programmed simultaneously by connecting them in parallel and following the
programrming sequence previously described.

progrem verify

After the EPROM has been programmed, the programmed bits should be verified. To verify bit states, Givpp
and E are set 1o V|_.

prograrm inhibit

The program inhibit is useful when programming multiple TMS2732As connected in paraliel with different
data. Program inhibit can be impiemented by applying a high-ievel signal to E of the device that is not
te be programmed.

TEXAS ‘Z}
INSTRUMENTS
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TMS2732A
32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

arasure

The TMS2732A is erased by exposing the chip to shortwave ultraviolet light that has a wavelength of
253.7 nanometers (2537 angstroms)}. The recommended minimum exposure dose (UV intensity X exposure
time) is fifteen watt-seconds per square centimeter. The lamp should be located about 2.5 centimeters
(1 inch) above the chip during erasure. After erasure, all bits are at a high level. it should be noted that
normal ambient light contains the correct wavelength for erasure. Therefore, when using the TMS2732A,
the window should be covered with an opaque label.

logic symbolt

@) EPROM 4096 x B
a0 ————— 03
7
Al i6)
A2 e (9
(5) AV F——— a1
AR wes———— {10}
as 4 AV b—— @z
ey 11)
s {3) AT —'TS—I Q3
28 (2} 0 AVpP—— 04
Ay e 1098y '% &
A 2 g (16} il
- (22) Av'T a7
—_— 17
{19) A p—— 08
il {21)
A1 e 1
E (PWR DWN]
&
. (20} EN
Givpp —i

This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) !

Supply voltage range, VCE -« cves saem i ese vossaosseesessssssansssssenns -03Vtw7V
Supply VORAGE T8N, VPP« viiw e ai o @b § ket s o & dtais e saselaeaa di v -0.3Vto22V
Input voltage range (eXCept program} .. .. .. ..ot it nnar s eans -0.3Vto7V
OUEPHC VOB PRI, o o vt ol s oms om0 e S TR R b oo e -03Vto7V
Operating free-air temperature range . . . . . . v en vt oot naeannannesoneas 0°C to 70°C

Storage temperature range

1 Stresses beyond those listed under ' Absolute Maximum Ratings’' may cause pel'rnansnt damage to the device. This is a stress laﬂng

only and functional operation of the device at these or any othar :;-..« ditions beyond those indi d in the “'Ri ded Op
Conditions’’ section of this spacification is not implied. Exp 1o | imum-rated diti for lad periods may alfacl
device reliability.

Texas {9
INSTRUMENTS
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TMS2732A
32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

recommended operating conditions

MIN NOM MAX | UNIT
Vee Supply voltage (sea Note 1) 4,75 5 5.25 v
Vpp Supply voltage (sea Note 2) Vee v
ViH High-level input voltage 2 Vee+t| v
ViL Low-leval input voltage -0.1 0.8 v
Ta Operating free-air tamperature [} 70 e

NOTES: 1. Vcc must be applied before or at the same time as Vpp and removed after or at the same time as Vpp. The device must
not be inserted into or removed from the board when Vpp or V¢ is applied,

2. Vpp can be connectad to Ve directly (except in the program mode), Vo supply current in this case would be Icc + Ipp.
During programming, Vpp must be maintained at 21 V (£0.5 V).

electrical characteristics over full ranges of recommended operating conditions

PARAMETER TEST CONDITIONS MIN  MAX | UNIT
VoH High-level output vohage IgH = —400 pA 2.4 v
VoL Low-level output voltage loL = 2.1 mA 0.45 v
Iy Input current (leakage) Vi=0Vto 525V +10 wA
g Output current (leakagel Vo = 0.4 V10 5.26 V +10 | pA
lce VCC supply current (standby) E at VIH. G at VIL 30 | mA
lccz Ve supply current (active) Eand T at Vi 125 | mA

capacltancetover recommended supply voltage range and operating free-air temperature range,
f =1MHz

PARAMETER TEST CONDITIONS TYPF  MAX | UNIT
) = All except G/Vpp 4 6
o] Input cap {'ﬁf\d’pp Vi=0V 20 pF
Co Output capacitance Vog=0V 8 12 pF

1 These parameters are tested on sample basis only.
:T\rpical values are at Tp = 25°C and nominal voltages.

switching characteristics over recommended supply voltage range and operating free-air
temperature range

PARAMETER TEST | TMS., 732A-17 [ TMS2732A-20{TMS2732A-26|TMS2! 7 t-.A-JI-S] UNIT
CONDITIONS EIIN MAX | MIN MAx MIN  MAX MIN  MAX
tala) Access time from address CL=100 pF, 170 .= 250 450 ns
ta(E) Access tima from E B 170 200 250 450 ns
ton(G) Output enable time from G Tl Load 65 70 100 150 ns
Output disable time from E .
t =
“dis or G, whichever occurs first t’:;g :s. 9 80 9 &0 2 i 8 139 e
Output data valid time after i i
- See Figure 1
ty(A) change of address, E, or G, 0 4] o 0 ns
. and Note 3
whichever occurs first

NOTE 3: Tha timing referance levels for inputs and outputs are 0.8 V and 2 V. Input pulse levels are 0.40 V and 2.4 V.
TWalue calcutated from 0.5 V delta to measured output level, This parameter is only sampled and not 100% tested.

{JP
Trxas
INSTRUMENTS
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TMS2732A
32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

racommended conditions for programming, TA = 25°C (see Note 4)

MIN NOM MAX | UNIT
Voo Supply voltage ] 5 5.26 v
Vpp Supply voltage 20.5 21 21.5 v
VIH High-level input voltage 2 Veo+1] WV
ViL Low-level input voltage =0.1 0.8 \
twiE) E pulse diratinn 9 10 11 | ms
[ toulA] __ Address . ‘- - 2 s
tsu(D) Data setup tute 2 25
tsu(VPP) VPP setup time 2 U5
| thiA) Address hold time o ps__ |
| th{D} Data hold time 2 i3
| th(vPP) Vpp hold tima 2 S
trec{PG) VPP recovery time 2 B8
tPG)G G rise time during programming ) 50 ns
| _1EHD Delay time, data valid after E low 1 )
NOTE 4: When programming the TMS2732A, connect a 0.1 F capacitor between Vpp and GND to supp puriot Itag ients
which may damage the device.
programming characteristics, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vin High-level 2 Ve +1 v
ViL Towdevel 11 1. = -0.1 08 | V
VoH High-level output vuiaye (verify) lgy = =400 pA 2.4 v
VoL Low-level output voltage (varify) lgL = 2.1 mA 0.45 v 0
Iy Input current {all inputs) V) = VL or Vil 10 pA E
Ipp iy E=VLG = Vpp &n | ma E
lec R 1, mA o
tdis(PR) Output disauie dme 0 Tau ns g
o}
o o
o
w
TEXAS 3 6-7
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TMS2732A
32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

PARAMETER MEASUREMENT INFORMATION

208V
Ry = 780 &

QUTPUT
UNDER TEST

&

—

FIGURE 1. TYPICAL OUTPUT LOAD CIRCUIT

read cycle timing

AD-A11 f 8
I —tia—e
Givpp —L‘\I--. hats /__
tala) ——o -L-

S— —

standby mode

SINOYd/SINOHd3 H

AD-A11 X

el

o ta(E)
al-a8 9— HI-Z

VIH

ViL
ViH
ViL

Vou

VoL

ViH
Vi
ViH

viL

VoH

{i’
a8 TEXAs
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TMS2732A

32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

program cycle timing

AD-A11 ADDRESS N K ADDRESS N+1

tau(A) fe—s] jo— thiA] —e

a1-08

%(PGIG
I

tsu(VPP) 'L_'

G/Vpp

my

‘w[Eluli—I‘I- L_

trec|PG)

Vi

Vie
Vin/Vor

vi/VoL
Vep
Vi
ViH

ViL

Texas {"
INSTRUMENTS
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TMS2764
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

JULY 1883 — REVISED NOVEMBER 1985

Organization . . . 8192 X 8 J PACKAGE
{TOP VIEW)

Single 5-V Power Supply
Pin Compatible with TMS2732A EPROM
All Inputs and Outputs Are TTL Compatibie

Max Access/Min Cycle Time
TMS2764-17 170 ns
TMS2764-20 200 ns
TMS2764-25 250 ns
TMS2764-45 450 ns

® Low Standby Power Dissipation . . .
184 mW (Maximum)

® JEDEC Approved Pinout

® 21-V Power Supply Requiraed for
Programming

® Fast Programming Algorithm

® N-Channel Silicon-Gate Technology SN O A TURE
PEP4 Version Available with 168 Hour AO-A12  Address Inputs
Burn-in and Guaranteed Operating E Chip Enable
Temperature Range from —10°C to 85°C G Output Enable
(TMS2764-__JP4) GND Ground
NC No Connection
PGM Program
desuription Q18 Outputs
The TMS2764 is an ultraviolet light-erasable, Vee 5-V Power Supply
electrically programmable read-only memory. It Vep 21-V Power Supply

has 65,536 bits organized as 8,192 words of
8-bit length. The TMS2764-17 only requires a
single 5-volt power supply with a tolerance of
+5%, and has a maximum access time of
170 ns. This access time is compatible with
high-performance microprocessors.

EPROMs/PROMs H

The TMS2764 provides two output control lines: Output Enable {G) and Chip Enable (E}. This feature allows
the G control line to eliminate bus contention in microprocessor systems. The TMS2764 has a power-
down mode that reduces maximum power dissipation from 150 mA to 35 mA when the device is placed
on standby.

This EPROM is supplied in a 28-pin, 15,2-mm (600-mil) dual-in-line ceramic package and is designed for
operation from 0°C to 70°C.

operation

The six modes of operation for the TMS2764 are listed in the following table.

PACOULLTION I'A° & Douments contain information Copyright © 1985, Texas Instruments Incorporated

e e fie Froduets oo Texas WO
l|ll" :l"lli Foé U lorms of Texas Instrum: E :
st o] wranty. roduction pracosing dose mt INSTRUMENTS Bl
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TMS2764
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

SINOHd/SIWOYd3 H

MODE
Fu::;;?“ Read Qutput Power Down Fast Program Inhibit
Disable (Standby} Programming Verification Programming
E
W
(20} Vi X ViH ViL Vie IH
g VIL ViH x ViH ViL X
Y
v V| X Vi V| X
(27) IH IH IL IH
V|
['1’;’ Vee Vee Vee Vep Vep Vep or Voo
Vee
> Vee Vee Veo Vee Yee Vee
(28)
Q1-08
{11 t0 13, Q HI-Z HI-Z D Q HI-Z
15 to 19)
X = Vjyor V)L
read

The two control pins (E and G) must have low-level TTL signals in order to provide data at the outputs.

Chip enable (E) should be used for device selection. Output enable (G} should be used to gate data to the
output pins.

power down

The power-down mode reduces the maximum active current from 150 mA to 35 mA. A TTL high-level

signal applied to E selects the power-down mode. In this mode, the outputs assume a high-impedance
state, independent of G.

arasure

Before programming, the TMS2764 is erased by exposing the chip to shortwave ultraviolet light that has
a wavelength of 2563.7 nanometers (2537 angstroms). The recommended minimum exposure dose (UV
intensity x exposure time] is fifteen watt-seconds per square centimeter. A typical 12 mW/cm2 UV lamp
will erase the davice in approximately 20 minutes. The lamp should be located about 2.5 centimeters
(1 inch) above the chip during erasure. After erasure, all bits are at a high level. It should be noted that
normal ambient light contains the correct wavelength for erasure. Therefore, when using the TM52764,
the window should be covered with an opaque label.

fast programming
Note that the application of a voltage in excess of 22 V to Vpp may damage the TMS2764.

After erasure, logic *’0’s’’ are programmed into the desired locations. Programming consists of the following
sequence of events. With the level on Vpp equal to 21 V and E at TTL low, data to be programmed is
applied in parallel to output pins 8-Q1. The location to be programmed is addresed. Once data and
addresses are stable, a TTL low-level pulse is applied to PGM. Programming pulses must be applied at
each location that is to be programmed. Locations may be programmed in any order.

Programming uses two types of programming pulse: Prime and Final. The length of the Prime pulse is
1 millisecond; this pulse is applied X times. After each application the byte being programmed is verified.
If the correct data is read, the Final programming pulse is then applied, if correct data is not read, a further
1 millisecond programming pulse is applied up to a maximum X of 15. The Final programming pulse is
4X milliseconds long. This sequence of programming pulses and byte verification is done at Vg = 6.0 V
and Vpp = 21.0 V. When the full fast programming routine is complete, all bits are verified with
Vee = Vpp = 5 V. A flowchart of the fast programming routine is shown in Figure 1.

6-12
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TMS2764
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

multiple device programming

Several TMS2764's can be programmed simultaneously by connecting them in parallel and following the
programming sequence previously described.

program inhibit

The program inhibit is useful when programming multiple TMS2764°s connected in parallel with different
data. Program inhibit can be implemented by applying a high-level signal to E or PGM of the device that
is not to be programmed.

START

ADDRESS =
FIRST LOCATION YES FAIL e
T | PR
> Ve =6V
Vpp = 21V NO PASS
INCREMENT
ADDRESS
s PROGRAM ONE
L 1 ms PULSE
TOMPARE
. ALL BYTES TO FaL ) DEVICE
ORIGINAL FAILED

DEVICE
PASSED

NO
VERIFY
ONE BYTE

PASS

PROGRAM ONE
PULSE OF
4X ms DURATION

| I

FIGURE 1. FAST PROGRAMMING FLOWCHART

EXAS {9 613
INSTRUMENTS

POST OFFICE 80X 1443 ® BOUSTON, TEXAS 77001
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TMS2764
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

loglc symbolt

EPAOM 81928
AD NiLIA— 07
M
A2 ——— n
7 av—L o
ts' Av S
A4 —— {13}
AS -{.5—]_—- Av “5' @
(4) 0 AVp——
Af sy > Ao (16)
a7 Bl AVI—n ®
ag 28 AV e ®
{24] A e 17
A9 2] AT {19) Qs
AND ‘
Al ‘;’:}"
A2 iz-(-]—u.
E .'__’E[Pwnnwm
——
&
EN
220

f This symbol i& i accordence with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted}¥

SUPPIY VOIEgE FNGE, VOl o ot o ettt e e e, -06Vto 7V
Supply voltage taNge, VPP . . .. . ot e e e e, -Q0.6Vito22V
Input voltage range . . . ... ... . ... e e m e e, =06 Vo7 Y
QUIpUt voltage TaNge . . . . . .. oo i e e i e e e e -06Vto?V
Operating free-air tempoaratiote raNge . . . .. ... i ot v e st ian e tsatanasoonrensn 0°C to 70°C
Storage tamperatles CANGE . . . . . .ttt it i e e e e e e e ~65°C to 150°C
¥ Siressas bayond thoss liswd under **Absolute Maximum Ratings™ may cause parmsnent damege o the dewce Thig is a strass rwnn
onlv am:l funcilonal oparation of the device at these or any othar condtl yond those indicated in the ' ded Op
c L ion of this ig novimplied. E 10 abgokut Imomn-rated conditions for extendsd pericds may aﬂsct
device reMability.

recommended operating conditions

MW NOM MAX | UNIT
Voo Supply voltage 4.75 v 5.25 v
Vpp Supply voltage Ve v
ViH High-leval input voltage 2 w k1 '
ViL Low-lovel input voltaga {see Noto 11 -o.1 FE
Ta Op ing fres-air p [+ 70 °C

NOTE 1: The algebraic corwention, where the more negative (lass positivel limit is desipnated as minimum is used in this data sheat

for logic volisge lavels only.
TeExas {‘.’
INSTRUMENTS
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T™MS2764
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

elactrical characteristics over full ranges of recommended operating conditions

PARAMETER TEST CONDITIONS MIN MaAX | UNIT
VoH High-levei output voltage lopH = —400 gA 2.4 v
VoL Low-level output voltage loL = 2.1 mA 0.45 v
T Tnput current (load) Vi=0Vtab525V 10 | #A
o Output current (lsakage) Vp=04Vi0525V 10 KA
Ippy Vpp supply current {read} Vpp = 5.26 V 18 | mA
Ipp2 Vpp supply current (program) ¥ and FGM at ViL 50 mA
lcct Ve supply current (standby) E at Viy 36 | mA
Icc2 Ve supply current (active) E and G at V) 1650 | mA
capacitance over recommended supply voltage range and operating free-air temperature range,
f = 1 MHzt
PARAMETER TEST CONDITIONS TYPF MAX | UNIT
Ci Input capacitance Vi=0V 4 6 pF
Co Output capacitance Vgp=0V 8 12 pF
T Capacit ara made on a sampla basis only,
$Typical values are at T4 = 25°C and nominal voltage.
switching characteristics over recommended supply voitage range and operating free-air
temperature range, Cp. = 100 pF, 1 Series 74 TTL load (ses Note 2 and Figure 2}
ARARETER TMA2764-17 | TMS27R4-20 | TMS2764-25 _TM5213~?-_45_ UNIT
B Mt MAX M MAs M MAX R L5 ] _I\M\J'.
ta{A) Access time from address 170 T 250 aE ns
a(E) Access time from E 170 200 250 450 ns
tan(G) Output enable time from G 65 75 100 150 ns
tdisiG)* __ Output disable time from & 0 80 0 60 0 85 0 130 | ns
Qutput data valid time after
tylA) change of address, E, or G, 0 0 0 o] ns
|_ whichever occurs first

NOTE 2: For all switching characteristics and timing measurements, input pulse levels are 0.40 V and 2.4 V. Input and output timing

reference levels are 0.B V and 2 V.

EPROMs/PROMs =

tvalue claculated from 0.5 volt delta to measured output level; tgs(G) is specified from G or E, whichever accurs first. Refer to read cycle

timing diagram. This p

led and is not 100% tested.

is only

{ip
TeExas
INSTRUMENTS
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TMS2764

65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

recommended conditions for fast programming routine, To = 25°C (see Note 2 and fast programming

cycle timing diagram)

MIN _ NOM __ "das | vt |
Vee Supply voltage (see Note 3) vt L b.ét v
Vpp ‘=11 4 voltage (ses Note 4) a v 21 RN v
tw(IPGM) ST nitial program pulse duration (see Nota 5) Lodu 1 HE ms
twi{FPGM) final pulse duretion (see Note 8] 3.8 63 ms
taulA) Address setup time 2 #s
tgulD) Data setup time g s
tsu(VPP) Vpp setup time 2 [
tsulvce) Ve setup time 2 s
thiA) Address hold time 0 us
thip)  Data hold time 2 us
tsu(E) 2 ps
t5ulG) 2 s
fast programming characteristics, TA = 25°C (see Note 2 and fast programming cycle timing diagram)
PAHAMETER TEST CONIHIIONS MIN__ TYP  MAX | UNIT
tig(GIFP  Output disabie tuie from 5 (see Note 7) Cy =" oF 1] 130
tan(GIFP _ Output enable tima from & 1 Series 74 TTL Load w0 ]

reference levels are 0.8 V and 2 V.

which may damage the device.

SINOHJ/SINOHd3 H

5. Tha Initial program pulse duration tolerance is 1 ms +5%.
8. The length of the Final pulse will vary from 3.8 ms to 83 ms depending on the number of Initial pulse applications (X).
7. This p is only sampled and is not 100% tested.

3. Ve must be applied simultaneously or before Vpp and removed simultanecusly or after Vipp.
4. When programming the TMS2764, connect a 0.1 xF capacitor between Vpp and GND to suppress spuri

NOTES: 2. For all switching characteristics and timing measuremants, input pulse levels are 0.40 V and 2.4 V. Input and output timing

TExAs
INSTRUMENTS
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TMS2764
65,536-BIT ERASABLE PROGRAMMABLE READ-ONMLY MEMORY

PARAMETER MEASUREMENT INFORMATION

209 v
fiy = 78011

ouTPUT
UNDER TEST

T e

NOTE 8: t; = 20 ns and 1, = 20 ns.

FIGURE 2. TYPICAL OUTPUT LOAD CIRCUIT

read cycle timing

EPROMs/PROMSs H

A0-A12 xl x \:::
|
— —
| |Q—t-|E1 —'I |
l
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| Vi
A=
Vou
HI-Z rayyi OUTPUY I-Z
ares NSNSy vauo }>}__"'_
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TMS2764
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

fast program cycle timing

[4-— PROGRAM ole VERIFY ———)
ViH
AD-A12 ADDRESS STABLE DATA OUT VALID | X ADDRESS M+ 1
| v
.-
I‘—t.um—.l i~
v ViVor
n1-ns-—{ DATA IN STABLE }_ HLZ >
1 Vo
iy
Il— teulD) —tl FI‘ p—.l WisiGIFP

Vpp
Vpp —J i I
/ P—‘uu[\ﬂ’ﬂ I | I Voo
| b
} 4 Ve +1
n vch -J : I ! i e«
t,
_I'lu'l F— uVCC) ; ' Vee
]
8 l | ViH
= E I\ I '
s .
g tyu(El——ai ! I
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* 168 hr = 8 hr Burn-in at 125°C

ERASABLE PROGRAMMABLE READ-ONLY MEMORY

ENHANCED PERFORMANCE EPROMS — PEP4

* Tested to 0.1% AQL
* Extended Temperature Range

Texas Instruments offers extended temperature range EPROMs which provide an enhanced degree of reliability.

The PEP4 designation signifies:

+ Devices Subjected to Electrical Testing over a Temperature Range Exceeding Commercial Requirements.

* All Devices Have Received a 168 hr = 8 hr 125°C Burn-in with a PDA of 2%.

This combination results in an improved quality and reliability level for those applications which deem it necessary.
The user benefits from improved long term cost realized through reduced system down-time.

PEP4 PRODUCT FAMILY

MAXIMUM Voo SUPPLY OPERATING
DEVICE ORGANIZATION ACCESS VOLTAGE {V} TEMPERATURE
TIME (ns} MiN MAX RANGE (°C}
250 4.5 5.5 —-10 to 85
TMS2732A-__JP4 4096 X 8
- 450 4.5 5.5 -10 to B5
250 4.5 5.5 —10 to B85
TMS2764-__JP4 B192X 8 450 45 5.5 ~10to 85

ELECTRICAL CHARACTERISTICS

PEP4 EPROM devices meet or exceed all the electrical and timing parameters specified in the standard data
sheet with the following exceptions.

TMS2732A-__JP4| TMS2764-__JP4
PARAMETER MAX MAX UNIT
lcct Vee supply current (standby) R 40 mA
lccz Ve supply current lactive) Tt mA

6-19

EPROMs/PROMs H



EPROMs/PROM;

o0



ADVANCE TMS27C64
INFORMATION 65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

NOVEMBER 1985

® Organization .. . BK x 8 J PACKAGE
{TOP VIEW)
Single 5-V Power Supply Ve[l vee
® Pin Compatible with Existing 64K EPROMs A12(] PGM
and TMS2732A AT NC
" A6 A8
All Inputs/Outputs Fully TTL Compatible As [ A9
® Max Access/Min Cycle Time A4E A1
'27C64-1, ’'27C64-15 150 ns A3 G
'27C64-2, '27C64-20 200 ns A2(] A10
"27C64, '27C64-25 250 ns A1(] E
'27C64-3, '27C64-30 300 ns Ao as
'27C64-4, '27C64-45 450 ns 1] a7
020 as
¢ HVCMOS Technology a3 (] as

3-State Output Buffers GND (]

® 400 mV Guaranteed DC Noise Immunity
with Standard TTL Loads

® Low Power Dissipation (Vgg = 5.26 V) PIN NOMERGLATURE
—Active . . . 210 mW Worst Case AD-A12 Address Inputs
—Standby . . . 1.4 mW Worst Case E Chip Enable/Power Down
{CMOS-input Levels) G Qutput Enable
GND Ground n
NC No Connection
FGM Program 2]
Q1-08 Outputs E
Ve 5-\ Power Supply 8
Vpp 12.5-V Power Supply o
7]
=
(@]
oo
description &

The TMS27C64 series are 65,536-bit, ultraviolet-light erasable, electrically programmable read-only
memories. These devices are fabricated using HYCMOS technology for high speed 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 external pull-up resistors, and each output can drive one Series 74 TTL circuit
without external resistors. The data outputs are three-state for connecting multiple devices to a common
bus. The TMS27C64 is pin compatible with existing 28-pin ROMs and EPROMs. It is offered in a dual-in-
line ceramic package (J suffix} rated for operation from 0°C to 70°C.

Since these EPROMs operate from a single 5-V supply (in the read mode), they are ideal for use in
microprocessor-based systems. One other (12.5 V) supply is needed for programming, but all programming
signals are TTL level. For programming outside the system, existing EPROM programmers can be used.
Locations may be programmed singly, in blocks, or at random.

operation

There are seven modes of operation for the TMS27C64 listed on the following page. Read mode requires
a single 5-V supply. All inputs are TTL level except for Vpp during programming {12.5 V) and 12 V on
A9 for signature mode.

ADVANCE INFOMMAT ik documents contsin Copyright © 1985, Texas Instruments incorporatad
wlar AEe S i ew -l:;||s in u\}:h‘:nplin z TE %

DU L 2 ) P &} uwalJpmERL, XAS

dats end other specifications ara subject to chenge B6-21
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SINOHd/SINOYd3I

TMS27C64
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

MODE
FU::ITSTN Read m Standby | Programming |  Verify ’:::I'b:" 8‘;"::'

; j}] ViL ViL ViH ViL ViL ViH ViL
(262' ViL ViH XT ViH Vi X Vi
f: ViH ViH X viL VIH X ViH
T',T Vee Vee Vee Vep Vpp Vep Yee
‘g:; Vee Vee Vee Vee Vee Vee Vee
I’;:’ X X X X X X vt | vt
:gl X X X X X X viL | Vi

Q1-q8 CODE

{11-13, DouT HI-Z HI-Z DiNy Dout HI-Z MFG |DEVICE
15191 97 | o7

TX can bs V) or Vil.
Wy =12V £ 05V

read/output disable

When the outputs of two or more TMS27C64's are connected in parallel 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. To read the output of the TMS27C64, a low-level signal is applied to the E and G 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.

power down

Active Icc current can be reduced from 40 mA to 500 A (TTL-level inputs) or 250 uA (CMOS-level inputs)
by applying a high TTL signal to the E pin. In this mode all outputs are in the high-impedance state.

erasure

Before programming, the TMS27C64 is erased by exposing the chip through the transparent lid to high
intensity ultraviolet light (wavelength 2637 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 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. It should be noted
that normal ambient light contains the correct wavelength for erasure. Therefore, when using the
TMS27C64, the window should be covered with an opaque label.

fast programming

After erasure (all bits in logic '1° stata}, logic 'Q’s are programmed into the desired locations. A programmed
‘0’ can only be erased by ultra.. . - light. Data is presented in parallel {eight bits) on pins Q1 to Q8. Once
abuesses and data are stable, ©1x. is pulsed. The programming mode is achieved when Vpp = 12,5 V,
M = V), Voo = 6.0V, G = V|H, and E = V|L. More than one TMS27C64 can be programmed when
the devices are connected in parallel. Locations can be programmed in any order.

6-22
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TMS27C64

65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

Programming uses two types of programming pulses: Prime and Final. The length of the Prime pulse is
1 millisecond; this pulse is applied X times. After each Prime pulse, the byte being programmed is verified.
If the correct data is read, the Final programming pulse is applied; if correct data is not read, an additional
1 millisecond pulse is applied up to a maximum X of 25. The Final programming pulse is 3X long. This
sequence of programming and verification is performed at Voo = 6.0 V and Vpp = 12.5 V. When the
full fast programming routine is complete, all bits are verified with Vg = Vpp = 5 V (see Figure 1).

program inhibit

Programming may be inhibited by maintaining a high level input on the E pin or PGM pin.

program verify

Programmed bits may be verified with Vpp = 12.5 V when G = VL, E = V| and PGM = V|4.

signature mode

The signature mode provides access to a binary code identifying the manufacturer and type. This mode
is activated when A9 (pin 24} is forced to 12 V + 0.5 V. Two identifier bytes are accessed by AO {pin
10} i.e., A0 = V| — manufacturer; AQ = V|4 — device. All other addresses must be held at V. Each
byte possesses odd parity on bit Q8. The manufacturer code for this device is 97, and the device code is 07.

ADDRESS =
FIRST LOCATION

¥

Voo = BV

Vpp = 125V

PROGRAM ONE

1 ms PULSE

PROGRAM ONE
PULSE OF
3 ma DURATION

ol it ]

YES

LAST
ADDRESS?
YES

Vo = Vpp = BV

COMPARE
ALL RYTFS 7O
OF1 N8

LAara
PASS

DEVICE
PASSED

FAIL

INCREMENT
ADDRESS

DEVICE
FAILED

FIGURE 1.

FAST PROGRAMMING FLOWCHART
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TMS27C64
65,636-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

logic symbolt

el EPROM 8192 X 8
A0 —— o)

::: I AN ([1;: 9
AS —— ————— Q2
AV 13

a7 B3| Age agb—18 qa
ag 128 AT (16) as

A9 —-—::‘:: AV H——ﬂ; a6
A0 22 AV—— Q7
w4y 23] picd I P!

A12 - - —12_J

[PWR DWN]
&

EN

TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted )t

Supply voltage-range, Ve (seeNote 1), . ... i iindiiviiniiviaioiinsans

-06Vto7V

Supply voltage range, Vpp (see Note 1). . .. . ...t ae e -06Vto 14V
Input voltage range (see Note 1): All inputs except A9. . . .................. -06VtoB.5V

BB R R R R R -0.6Vto13.5V
Output voltage range (see Note 1). . ............coiiiniiiinnnnnnn- -06VtoVee + 1V

SINOYd/SINOHd3 H
ol
Lg

Operating free-air temperature range. . . ... ..ottt it o i

StOrage temMPEerature TAMEE . « . v o v v vttt et et b at ettt e e sneaanes —-65°C to 150°C

1Stresses beyond 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 beyond those indicated in the ‘Recommended Operating
Conditions'’ saction of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect

device reliability.
NOTE 1: Undar absolute maxi ratings,

Itage values are with respect to GND.
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TMS27C64
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

recommended operating conditions

not be inserted into or removed from the board when Vpp or Ve is applied.
3. Vpp can be connected to Vg directly lexcept in the program mode). Ve supply current in this case would be Icc + Ipp.
During programming, Vpp must be maintained at 12.5 V [+£0.5 V).

electrical characteristics over full ranges of recommended operating conditions

TMS27C64-1 TMS27C64-16
TMS27C64-2 TMS27C64-20
TMS27CE64 TMS27C64-25 UNIT
TMS27C64-3 TMS27C64-30
TMS27C64-4 TMS27C64-45
MIN NOM MAX AIN NOM MAX
Vee Supply voltage (see Note 2) ot 5 5.25 -l ] 5.5 v
Vpp Supply voltage (see Note 3) Vee Vee v
" TTL 2 Vee+1 2 Vee+1 v
ViH High-level input voltage o Noo—02 Vec+02 Neo—02 Vo +02 v
I (1IN -0.5 08| -0.5 0.8 v
VIL Low-level input voltage CMOS lon—02 GD+02 [GD-02 GND+02 V]
Ta Operating free-air temperature | 0 70 | 0 0] =c
NOTES: 2. Ve must be applied before or at the same time as Vpp and removed after or at the same time as Vpp. The device must

PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT

VoH High-leval output voltage lgH = =400 pA 2.4 v

VoL Low-lavel output voltage loL = 2.1 mA 0.4 v

I Input current lleakaga) Vi=0Vto55V +10 A

o Output current {leakage) Vg = 0V to Ve +10 A

Ippy Vpp supply current Vpp = ¥go = 5.5V 100 A

Vep supply current

P2 {during program pulse) kg e 0 i oA

0 Ve supply current TTL-input level Vee = 5.8V, E = Viy 500 #A

CCT standbyl CMOS-input level Vee = 8.5V, E = Veg 250 | ,A
Vee = 5.8V, E = V).

leecz Ve supply current (active) toycle = Minimum cycle time, 30 40 | mA
outputs open

EPROMs/PROMs E

TTypical values are at Tpo = 25°C and nominal voltages,

capacitance over recommended supply voltage

range and operating free-air temperature range,

f = 1 MHz?!
PARAMETER TEST CONDITIONS MmN TYPE MAX UNIT

C; Input capacitance Vi=0V, f=1MH7 6 9 pF

Cq Qutput capacitance Vg=0V,f=1 o, 8 12 pF
tCapaci are made on sample basis only.
#Typical values are at Tp = 25°C and nominal voitages.

i
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TMS27C64

65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

switching characteristics over full ranges of recommended operating conditions {see Note 4)

‘27C84-1 ‘27C64-2 ‘27C84
PARAMETER 1535;;‘:?:2:?51 '27C64-15 | '27¢64-20 | 2708425 | UNIT
MIN MAX MIN  MAY MIN  MAX
| ta(a) Access time from address 150 EL psr_\ ns
ta(E) Access tima from chip enable 150 i FALA ns
ten(G) Output enable time from G E{L = 100 pF, 76 1% 100 | ns
. Output disable time from G or 1 Series 74 TTL Lond, . do o i
tdis E. whichever occurs first! Input t 520 ns, & &9 e
Output data valid time after Input t¢ <20 ns
tyia) change of address, E, or 0 0 0 ns
G, whichever occurs firstf
‘27C64-3 ‘27C54-4
PARAMETER ; ;:Es; :T‘;:D;msm '27C64-30 | ‘27c64-45 | uniT
MIN MAX | MIN MAX
tafa) Access time from address 300 450 ns
ta(E) Access time from chip enable 300 450 ns
tan(G) Qutput enable time from G C‘L = 100 pF, 120 150 ns
Output disable time from G or 1 Series 74 TTL Load,
tdis E, whichever occurs first? Input t; <20 ns, - a9 o 130 ne
Output data valid time after Input tf <20 ns
tviA) change of address, E. or o 0 ns
| G, whichever occurs first!

‘Wnlue calculated from 0.5 V delta to measured output level. This parameter is only sampled and not 100% tested.

recommended timing requirements for programming, Ta = 25°C, Vgg = 6V, Vpp = 125V

SINOYd/SINOYd3 H

(see Note 4)
MIN NOM MAX | UNIT
1. Initial program pulse duration 0.95 1 1.08 ms
w(lPGM)]
tw (FPGM) Final pulse duration 2.85 78.75 ms
tsu(A) Address setup time 2 1S
tau(E) E setup time 2 §S
tsulG) T setup time 2 s
tdigiG) Qutput disable time from G 0 130 ns
tan(G) Output enable time from G 150 ns
tau(D) Data setup time 2 S
tsu(VPP) Vpp setup tima 2 HS
1, Ve setup time 2 s
su(VCC) cc
thiA) Address hold time ] ns
thiD} Data hold time 2 =

NOTES: 4. For all switching characteristics and timing measuremants, input pulse levels sre 0.40 V1o 2.4 Vand Vpp = 125 V 206 V

during programming.

5. Common test conditions apply for tdiz(G) except during programming,

6-26
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TMS27C64
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

PARAMETER MEASUREMENT INFORMATION

208V

RL = B0O 0

T Cg = 100 pF

FIGURE 2. OUTPUT LOAD CIRCUIT

QUTPUT
UNDER TEST

read cycle timing

| ViH
A0-A12
, K‘ ADDRESSES VALID K viL n
| ' =
| Y
3 | \_ — iL gﬁ'
|
l |-— ta(e) —— | 3
] ' | | Vi 8
) ] \." l 1-[ " &
| b tonic) = l | -
L - | e
H Y VOH
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TMS27C64
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

program cycle timing
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TMS27C128
131,072-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

OCTOBER 1884 — REVISED NOVEMEBER 1886

@ Organization . . . 16K x 8 J PACKAGE
(TOP VIEW)

® Single 5-V Power Supply

® Pin Compatible with Existing 64K and
128K EPROMSs

® Al Inputs/Outputs Fully TTL Compatible

® Max Access/Min Cycle Time
‘27C128-1, ‘27C128-15 150 ns
'27C128-2, '27C128-20 200 ns
'27C128, '27C128-25 250 ns
‘27C128-3, '27C128-30 300 ns
‘27C128-4, '27C128-45 450 ns

® HVCMOS Technology
® 3-State Output Buffers
® 400 mV Guaranteaed DC Noise Immunity

with Standard TTL Loads PIN NOMENCLATURE
® Low Power Dissipation (Vcc=5.25 V) AD-A13 Address Inputs
—Active . . . 210 mW Worst Case E Chip Enabla/Pawer Down
—Standby . . . 1.4 mW Worst Case G Output Enable
{CMOS-Input Levels) GND Ground
PFGM Program n
Q1-08 Outputs
vee 5-V Power Supply 12}
Vpp 12.5-V Power Supply E
Q
&
description i
The TMS27C128 series are 131,072-bit, ultraviolet-light erasable, electrically programmable read-only =
memories. These devices are fabricated using HYCMOS technology for high speed and simple interface 8
with MOS and bipolar circuits. All inputs (including program data inputs} can be driven by Series 74 TTL a
circuits without the use of external pull-up resistors, and each output can drive one Series 74 TTL circuit L

without external resistors. The data outputs are three state for connecting multiple devices to a common
bus. The TMS27C128 is pin compatible with existing 28-pin ROMs and EPROMs. It is offered in a dual-in-
line ceramic package (J suffix) rated for operation from 0°C to 70°C.

Since these EPROMs operate from a single 5-V supply (in the read mode), they are ideal for use in
microprocessor-based systems. One other (12.5 V) supply is needed for programming, but all programming
signals are TTL level. For programming outside the system, existing EPROM programmers can be used.
Locations may be programmed singly, in blocks, or at randomn.

operation

There are seven modes of operation for the TMS527C 128 listed on the following page. Read mode requires
a single 5-V supply. All inputs are TTL level except for Vpp during programming {12.5 V) and 12V on
A9 for signature mode.

PRANMIICTING DATA documents cantain information © 1985, [ d
gurert v -f publication date. Products conform % i e Ul el

1 ugeer o~ #1015 per the terms of Texes Instruments 6-29
VRLCRT ARTANLY. i
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TMS27C128
131,072-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

FUNCTION moee
PING) Aead Output T . . Verify Program Signature
F al
Disable i = - Inhibit Mode
E
ViL ViL ViH ViL ViL v v
(20} i it
[}
v xt v v v
(22) ViL H H IL X L
PGM
v X vV v, v
(27) VIH IH L H X H
Vep
P Vce vee Vee Vep Vep Vep Vee
Vee
a8 Vee Vee Veo Vee Vee Vceo Vee
A9
X X X X X X Vit | vui
(24) i s
AD
X X X b 4 X X v v,
110) L H
Qa1-08 B
11-13, DouT HI-Z HIZ oy DouT HI-Z MFG juevICE
15-19) 97 | 83

SIWOHd/SINOYd3 H

X can be V)L or Viu.
gy =12V £ 05 V.

read/output disable

When the outputs of two or more TMS27C128's are connected in parallel 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. To read the output of the TMS27C 128, a low-ievel signal is applied to the E and G 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.

power down

Active ICC current can be reduced from 40 mA to 500 pA (TTL-level inputs) or 250 xA (CMOS-level inputs)
by applying a high TTL signal to the E pin. In this mode all outputs are in the high-impedance state.

erasure

Before programming, the TMS27C128 is erased by exposing the chip through the transparent lid to high
intensity ultraviolet light (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 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. it should be noted
that normal ambient light contains the correct wavelength for erasure. Therefore, when using the
TMS27C128, the window should be covered with an opaque label.

fast programming

After erasure (all bits are in logic ‘1’ state), logic ‘O’'s are programmed into the desired locations. A
programmed ‘0’ can only be erased by ultraviolet light. Data is presented in parallel {eight bits) on pins
Q1 to Q8. Once .n1-Inisses and data are stable, PGM is pulsed. The programming mode is achieved when
Vpp = 12,5V, "' /"* = V|, Ve = 6.0V, G = V|4, and E = V|L. More than one TMS27C128 can be
programmed when the devices are connected in parallel. Locations can be programmed in any order.

6-30
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TMS27C128
131,072-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

Programming uses two types of programming pulses: Prime and Final. The length of the Prime pulse is
1 millisecond; this pulse is applied X times. After each Prime pulse, the byte being programmed is verified.
If the correct data is read, the Final programming pulse is applied; if correct data is not read, an additional
1 millisecond pulse is applied up to a maximum X of 25. The Final programming pulse is 3X long. This
sequence of programming and verification is performed at Vcc = 6.0 V and Vpp = 12.5 V. When the
full fast programming routine is complete, all bits are verified with Vcc = Vpp = 5 V (see Figure 1).

program inhibit

Programming may be inhibited by maintaining a high level input on the E pin or PGM pin.
program verify

Programmed bits may be verified with Vpp = 12.5 V when G = V|, E = V|, and PGM = V|H.
signature mode

The signature mode provides access to a binary code identifying the manufacturer and type. This mode
is activated when A9 (pin 24} is forced to 12 V + 0.5 V. Two identifier bytes are accessed by AO (pin
10} i.e., AO = V| — manufacturer; AO = V|4 — device. All other addresses must be held at V|_. Each
byte possesses odd parity on bit Q8. The manufacturer code for this device is 97, and the device code is 83.

DEVICE
FAILED

INCREMENT
ADDRESS

PROGRAM ONE
1 ms PULSE

LAST
ADDRESS?
YES

OMPARE
ALL BYTES TO
ORIGINAL
DATA

DEVICE
FAILED

PASS

DEVICE
PASSED

PROGRAM ONE
PULSE OF —
3X ms DURATION

[T

FIGURE 1. FAST PROGRAMMING FLOWCHART
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TMS27C128
131,072-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

togic symbot?
10) EPROM 16,384 X 8
0 — o)
A 2
(8)
A2 —
A3 |
LI AV (1)
a5 5} AT (12
As B 0 A3
a7 13 > Als.383 A 18!
ag (250 AT i16)
ag {29 ag—u7
A10 121 Avi—t18]
a1 23 ag e
A1z 2
26 | wJ
A3 20, ] £ 201
{PWR DWN)
&
5122~ EN

TThis symbeot is in accordance with ANSIIEEE Std 91-1984 and IEC Publication 617-12.

Operating frae-air temperature range
Storage temPerature FANGE . . . .. .o var e oo e

SWOYd/SINOYd3 H

dewvico roliablity,
NOTE 1: Under abaolute maximum ratings, voltage values are with respect to GND.

Output voltage range {see Note 1). . .. ...... ... vinnennnnnn.

SEERE

Qa6
Q7

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

Supply voltage range, Ve [see Note 1), . .. ..o o .
Supply voltage range, Vppisee Nate 1). .. ... ... ... .. ........
Input voltage range (see Note 11 All inputs except AS. .. ........,.

6-32 TEXAS Q’
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-0.6Vto 7V
-0.6Vto 14V
06Vt B5Y
-0.6Vto 135V
~06ViwoVee+i v

—-65°C to 150°C

¥Siressas hayond those listed undar *“Absolute Maximum Ratings”' mey cause permanent damage to the device. This is a stress rating
only and functional operation of the device at thesa or any other conditions hwond those indicated in the ““Aecommendad Operating
Conditions’’ section of 1hia specification is not inpliad. Exp 1o absol rated conditions for extendad periods may affact



TMS27C128
131,072-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

recommended operating conditions

TMS27C128-1 TMS27C128-16
TMS27C128-2 TMS27C128-20
TMS27C128 TMS27C128-25 UNIT
TM527C128-3 TMS27C128-30
TMS27C128-4 TMS527C128-45
MIN  NOM MAX MIN NOM MAX
Vee Supply voltage (see Note 2) 4.75 5 5.25 4.5 5 5.5 v
Vep Supply voltage (see Note 3} Vee Vee v
TTL 2 Veg+1 2 Veg+1 v
V) High-ievel input voltag
H gReeveIEN cNOS Voo-02 Voo +02 |Vog-02 Vooi02 | v
TTL -0.5 08| -05 0.8 v
4 ¢ |
Vi Lowimelinputvolees | —siies G002 GD102 |GND_02 GD102| v
Ta Op ing free-air [s] 70 0 70 °C
NOTES: 2. Vg must be applied before or at the same time as Vpp and removed after or at the same time as Vpp. The device must

not be inserted into or removed from the board when Vpp or Ve is applied.
3. Vpp can be connected to Vg directly lexcept in the program model. Voo supply current in this case would be Igc +Ipp.
During programming, Vpp must be maintained at 12.5 V (£ 0.5V).

electrical characteristics over full ranges of recommended operating conditions

PARAMETER TEST CONDITIONS MIN  TYPT  mMAX UNIT
VoH High-level output voltage lgH = —400 pA 2.4 \
VoL Low-level output voltage lgL = 2.1 mA 0.4 v
Iy Input current {leakage) V=0Vt 5.5V +10 A
g Output current (leakage) Vg = 0V to Voo +10 pA
Ippq Vpp supply current Vpp = Vgg = 68V 100 A
Vpp supply current
I Vpp = 13V 30 50 A
P2 lduring program pulse) PP n
! Ve supply current TTL-input level Vee = 65V, E = vy 500 wh
cc =
{standby) CMOS-input level Voo = 55V E = Vo 250 wA
Veg = 6.5V, E = v,
lcez Vice supply current (active) Teycle = minimum cycle time, 30 40 mA
outputs open

EPROMs/PROMs H

TTypical values are at To = 25°C and nominal voltages,

capacitance over recommended supply voltage range and operating free-air temperature range,

f = 1 MHz!
PARAMETER TEST CONDITIONS MIN TYP? MAX | UNIT

C input capacitance Vi=0Vv, f=1MHz 6 9 pF

Co Qutput capacitance Vg =0V, f=1MHz 8 12 pF
'Capacitanne measurements are made on sample basis only.
Typical values are at TaA = 25°C and nominal voltages.

TE ‘bi
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TMS27C128
131,072-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

switching characteristics over full ranges of recommended operating conditions (see Note 4)

'27C128-1 '27C128-2 ‘27C128
PARAMETER : CSTEEESJD?I":'S“TTL:’I:SSI '27C128-16 | '27C128-20 27.‘:1 28-25 | UNIT
MIN  MAX MIN MAX MIN  MAX
| taja) A time from addi 150 - & 250 ns
ta(E) Access time from chip enable 150 200 260 ns
ton(G) Output enable time from & CL = 100 pF, 75 75 100 | ns
i Output disable time from G or 1 Series 74 TTL Load, 5 o5 4 o o i
dis E, whichever occurs firstt Input t <20 ns, -
Output dsta valid time after Input 14 <20'ns
tylA) change of address, E, or 0 0 0 ns
G, whichever occurs first
‘27C128-3 ‘27C128-4
PARAMETER |s::s:o(;2:2mssz ‘27C128-30 | '27C128-45 | UMIT
MIN MAX MIN  MAX
ta{a) Access time from address 300 450 ns
ta(E) Access time from chip enable 300 450 ns
ton(G) Qutput enable time from G C_L = 100 pF, 120 150 ns
i Output disable time from G or 1 Series 74 TTL Load, B HoE R
dis E, whichever occurs first? Inputty < 20ine; o
Output data valid time after Input t <20 ns
tuA) change of address, E, or 0 o ns
| G, whichever occurs first’
TWalue calculated from 0.5 V delta to measured output level. This p is only pled and not 100% tested.

recommended timing requirements for programming, TA = 25°C, Vg = 6 V., Vpp = 125V
(see Note 4)

SINOHd/SINOYd3 !

MIN NOM MAX | UNIT
tw(IPGM) Initial program pulse duration 0.95 1 105 ms
twi(FPGM Final pulse duration 2.85 78.75 ms
wiF |
tsulA Address setup time 2 [l

| tsulA}
tsu(E) E setup time 2 ps
tsu(G) G setup time 2 ps
tdis(G) Output disable time from G 0 130 | ns
ten(G) Qutput enable time from & 150 ns
tsu(D) Data setup time 2 s
tsu{VPP} Vpp setup time 2 us
tsu(VCC) Ve setup tima 2 1S
thia) Addrass hold time 0 us
1 Data hold time 4 2 1S
h{D}

NOTES: 4. For all switching cheracteristics and timing measurements, input pulse levels are 0.40 Vto 2.4 Vand Vpp = 125V +0.5 V
during programming.
5. Common test conditions apply for tgisi) except during programming.

6-34 TExAs ‘:’
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TMS27C128
131,072-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

PARAMETER MEASUREMENT INFORMATION

2,08V

R = 800 @

I Cp = 100 pF

FIGURE 2. QUTPUT LOAD CIRCUIT

OUTPUT
UNDER TEST

read cycle timing

I Vin
A0-A13 ADDRESSES VALID K
| - - I
| |
| | Vil 4
: " Y :
l } 1 viL &
I -
| |"'— tage) — | %
| ViH =
: | \ a 2
| ) | f ViL E
l 1= tenia) '.'l e . | ‘dis =
R, talAl | tua) —fa—a |
/ 777 77' oUTPUT Y v
al-08 HI-Z | HI-Z ————
AN 1 VALD 5 } Vou
|
i
TEXAS b 6-35
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TMS27C128
131,072-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

program cycle timing

]-—-————-——-mosmm—a(.____“mﬁ_.i
|

L I |
AD-A13 i i ADDRESS STABLE

!‘—‘luh\)—"!

ViH

|
{ ADDRESS N+ 1

ViL

}-—-mm-—ﬁ

ViHVOH
7 DATA OUT
VALID
ViL'VoL

be——u}- taie

a1-a8 ——g DATA IN STABLE j—ﬂ

fo—tauioi—]

|
|
|
|
I
|
!
|
1 ,
v | | ! | ’
e |-—tw1vpm-[ | : l | vee
L : : : : | VCC +1
v /- | |
cc k- t;uIVCC}-.I | | | | vee
| | | |
W | : : |
m = | l Vin
3 : Il\ | 8 e .
| i (1
5%_ L— ‘ME)—‘l !-—-!— thD) : | l
g o U | I | "
PGM I
% r.—-'— tlsuIGl | : ViL
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TMS27C256
262,144-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

SEPTEMBER 1984 — REVISED NOVEMBER 1885

Organization . . . 32K x 8 J PACKAGE
(TOP VIEW)

Single 5-V Power Supply

Pin Compatible with Existing 128K and
256K EPROMs

All Inputs/Outputs Fully TTL Compatible

® Max Access/Min Cycle Time
‘27C256-1, '27C256-17 170 ns
‘27C256-2, '27C256-20 200 ns
'27C256, '27C256-25 250 ns
‘27C266-3, '27C256-30 300 ns
‘27C256-4, '27C256-45 450 ns

#® HVCMOS Technology
® 3-State Output Buffers

® 400 mV Guaranteed DC Noise Immunity
with Standard TTL Loads

PIN NOMENCLATURE
® Low Power Dissipation (Vgg = 5.25 V)
—Active . . . 210 mW Worst Case fD-AM Address Inputs
—Standby . . . 1.4 mW Worst Case E Chip Enable/Power Down
(CMOS-Input Levels) G Output Enable
GND Ground n
Q1-a8 Outputs
Vee 5-V Power Supply ib
Vpp 12.5-V Power Supply E
o
o«
s e
description 5
The TMS27C256 series are 262,144-bit, ultraviolet-light erasable, electrically programmabile read-only g
memories. These devices are fabricated using HVYCMOS technology for high speed and simple interface «
with MOS and bipolar circuits. All inputs (including program data inputs) can be driven by Series 74 TTL o
w

circuits without the use of external pull-up resistors, and each output can drive one Series 74 TTL circuit
without external resistors. The data outputs are three state for connecting multiple devices to a commen
bus. The TMS27C256 is pin compatible with existing 28-pin ROMs and EPROMs. It is offered in a dual-in-
line ceramic package (J suffix) rated for operation from 0°C to 70°C.

Since these EPROMs operate from a single 5-V supply (in the read mode), they are idea! for use in
microprocessor-based systems. One other (12.5 V) supply is needed for programming, but all programming
signals are TTL level. For programming outside the system, existing EPROM programmers can be used.
Locations may be programmed singly, in blocks, or at random.

operation

There are seven modes of operation for the TMS27C256 listed on the following page. Read mode requires
a single 5-V supply. All inputs are TTL level except for Vpp during programming (12.5 V) and 12 V on
A8 for signature mode.

PRODUCTION DATA documents contain information Copyright & 1985, Texes Instruments Incorporated
Ty L Exas W

specifications par the terms o

standard nty. Producti ssing does not 6-37
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TMS27C256
262,144-BiT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

FUNCTION MODE
Output Program Signature
i ref
IPINS) Faad o Standby Prograrmming Varify inhibit Mode
3
ViL VIL VIH ViL ViH .V v
200 H L
8 viL VIH Xt ViH iL VIH ViL
22)
v
t',T vee vee veo Vpp Ve Ve Voo
W
lzcsf vee Voo Voo voe Vee Vee Vee
A9
X X X X X X vht | vut
[24) H H
AQ
X
1401 x x x x X
a1-a8
{1113, DouT HI-Z HI-Z D1 PouT HI-Z
15-19)

T can be vy or Vip.
Wy =12v 2 05V

SINOUYd/SINOYd3 H

read/output disable

Whan the outputs of two or more TMS27C256°s are connected in parallel on the same bus, the output
of any particular device in the circuit can be read with ne interference fram the competing ocutputs of the
other devices. To read the output of the TMS27G2586, a low-level signal is applied to the E and G pins.
All other devices in the circuit should have their outputs disabled by applying a high-level signal to ane
of these pins. Qutput data is accessed at pins Q1 to Q8.

power down

Active IC¢ current can be reduced from 40 mA to 500 uA (TTL-levelinputs) or 250 gA (CMOS-level inputs}
by applying a high TTL signal to the E pin. In this mode all outputs are in the high-impedance state.

oraswre

Before programming, the TMS27C 256 is erased by exposing the chip through the transparent fid to high
intensity ultraviolet light (wavelength 2537 angstroms). The recommended minimum exposure dose (UV
intensity x exposure time) is fifteen watt-seconds per squars centimeter., A typical 12 milliwat per square
centimeter, filterlass UV lamp will erase the device in 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, It should be noted
that normal ambient light contains the correct wavelength for erasure. Therefors, when using the
TMB27C256, the window should be covered with an opaque label.

fast programming

After erasure (all bits in logic '1° state), logic ‘0's are programmed into the desired locations. A programmed
'Y can only be erased by ultraviolet light. Data is presented in paraltel {eight bits) on pins Q1 to Q8. Once
addresses and data are stable, E is pulsed. The programming mode is achieved when Vpp = 12.5 V,
Vee = 6.0V, G = V|, and E = V). More than one TMS27C256 can be programmed when the devices
are connected in parallel. Locations can be programmed in any order.

Programming uses two types of programming pulses: Prime and Final. The Jength of the Prime pulse is
1 millisecond; this pulse is applied X times. After each Prime pulse, the byte being programmed is verified.
If the correct data is read, the Final programming pulse is applied; if correct data is not read, an additional

6-38
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TMS27C256
262,144-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

1 millisecond pulse is applied up to a maximum X of 25. The Final programming pulse is 3X long. This
sequence of programming and verification is performed at Vg = 6.0 V and Vpp =12.5 V. When the
full fast programming routine is complete, all bits are verified with Vg =Vpp =5 V (see Figure 1).
program inhibit

Programming may be inhibited by maintaining a high level input on the E pin.

program verify

Programmed bits may be verified with Vpp = 12.5 V when G = V|, and E = V|H.

signature mode

The signature mode provides access to a binary code identifying the manufacturer and type. This mode
is activated when A9 (pin 24) is forced to 12 V + 0.5 V. Two identifier bytes are accessed by AQ (pin
10} i.e., AD = V| — manufacturer; AO = V|4 — device. All other addresses must be held at V.. Each
byte possesses odd parity on bit Q8. The manufacturer code for this device is 97, and the device code is 04.

EPROMs/PROMs H

m YES FAIL Al
r | §AILLL
Veg = 8V
Vpp = 126V NO PASS
=] i
ADERE N7 ADDRESS
PAOGRAM ONE
1 ma PULSE
Vec =Vpp =6V
v b
FAILED

DEe-i
PA L1t

PROGRAM ONE
PULSE OF
3X ms DURATION

|

FIGURE 1. FAST PROGRAMMING FLOWCHART

TEXAS *9 639
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TMS27C256
262,144-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

logic symbolf

SINOHd/SINOHd3 !

[TEPROM 32,768 X 8 |
Ao 10 "J
Ay L9
A2 &
a3 7|
6)
Ad _18) |
PR Av—%’-—- a1
a4 Av—‘—1§f—uz
P i D AV —-*—-1—15 a3
As 28] 32,767 AV -—-L-J—“6 Q4
g 1281 Av—-a-;-}—os
Ato A2 AV a6
A1 23 Av-—i:%]—m
{2) AV——L—J—OB
A1z —=2L
126)
a1z 28
Al4 — 14
AARNTTIT -
E ——t; [PWR DWN]
(22 & len
g 122y

This symbol is in accordance with ANSHIEEE Std 91-1884 and IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Ve ifsee Note 1). ... ... ooiee i i -06Vto7V
Supply voltage range, Vpp (see Note 1). ... et i iianannaes -0.6Vto14V
input voltage range (see Note 1): Allinputs except AS. . . .................. -0.6Vto 6.5V

A e G TR S e T -0.6 Vto 13.5V
Output voltage range (see Note 1). . ... .. ..ieiiinunnnnerien nss -0.6VtoVgcH+1V
Operating free-air teMPerature FANGE . . . . . oo v v vt v v v vt a o m e oo 0°C to 70°C
Storage temperature FENGE . « . . v v v v vt e v e e s e s —B65°C to 150°C

NOTE 1: Under absol ratings, voltage values are with respect to GND.

tStresses beyond those listed under **Absolute Maximum Ratings’’ may cause parmanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions beyond those indiceted in the “Recommended Operating

Conditions'’ section of this specification is not implied. Exposure to absoluta-maximum-rated conditi for ex ied peri may affect
device raliability.

Trxas *i‘
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TMS27C256
262,144-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

recommended operating conditions

TMS27C256-1 TMS27C256-17
TMS27C256-2 TMS27C256-20
TMS27C256 TMS27C256-25 UNIT
TMS27C256-3 TMS27C256-30
TMS27C256-4 TMS27C256-45
MIN _ NOM  MAX | MIN NOM  MAA |
Vee Supply voltage {see Note 2} 4,75 5 5.25 4.5 5 i A
Vep Supply voltage (see Note 3} Vee Vee Vi
TTL 2 Veoo+1 2 Vee+1 v
ViH  Highlevel input voltege | —ure Nog-02 Vé{:;(io.z Nec-02 v;;(-:m.z v
3 TTL -0.5 0.8 -0.5 0.8 v
Vi towdeelinpdwias ewos G0-02 D +02 [30-02 G002 | v
Ta Operating free-air tamperature ] 70 ] 0 70 °C
NOTES: 2. Vg must be applied before or at the same time as Vpp and removed after or at the same time as Vpp. The device must

electrical characteristics over full ranges of recommended operating conditions

not be inserted into or removed from the board when Vpp or Vo is applied.
3. Vpp can be connected to Vg directly (except in the program modal. Vo supply current in this case would be igc +1pp,
During programming, Vpp must ba maintained at 12.6 V {+£0.5 V).

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
VoH High-level output voltage lgH = -400 pA 2.4 v
VoL Low-level output voltage lpL = 2.1 mA 0.4 A n
Iy Input current (leakage} Vi=0Vt55V +10 nA
o QOutput current (leakage) Vo = 0Vt Voo +10 A 7}
Iep1 Vpp supply current Vpp = Voo = 6.5V 100 pA E
g PR Subly cunent Vpp = 13V 35 50| ma g
{during program pulse} a
Ve supply current TTL-input level Ve = BBV, E-= VIH 500 ph "a‘-
'€C1 (standby) CMOS-input level Vee = 5.5V, E = Voo 250 | @A s
Vee = 6.5V, E = VL o)
lcc2 Ve supply current {active) teycle = minimum cycle time, 30 40 mA E
outputs open w
TTypical values are at Ty = 25°C and nominal voltages.
Trxas "9 6-41
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TMS27C256
262,144-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

capacitance over recommended supply voltage range and operating free-air temperature range,

f = 1MHzt
PARAMETER TEST CONDITIONS MIN TYP? MAX | UNIT
[=] Input capacitance Vi=0WV, f=1"4- 6 9 pF
Cq Qutput capacitance Vg=0V,f= "% 8 12 pF
T Capacit ements are made on sample basis only,
#Typical values are at To = 25°C and nominal voltages.
switching characteristics over full ranges of recommended opserating conditions {see Note 4)
'27C256-1 ‘27C256-2 ‘27C256
TEST CONDITIONS | | i ;
PARAMETER {SEE NOTES 4 AND 5} 27C256-17 27C2566-20 27C256-25 uNIT
MIN  MAX | MIN MAX | MIN MAX
ta(A) A time from addr 170 200 260 ns
| taig) Access time from chip enable 170 200 260 ns
ten(G) Qutput enable time from & CL = 100 pF, 75 75 100 ns
! Output disable time from G or ¥ Series 74 TTL Load, 5 60 o 0 - o i
tdis E, whichever occurs first’ Input tr <20 ns.
Output data valid time after Input tf <20 ns
tyiAl change of address, E, or 0 o 0 ns
G, whichever occurs first!
TEST DITIO!
PARAMETER i N;T‘:: A Anl:nss] '27C256-30 | "27C256-45 | UNIT
m MIN MAX MIN  MAX
3 tajA) Access time from address 300 450 ns
o ta(E} Access time from chip enable 300 450 ns
s ten(G) Qutput enable time from G CL = 100 pF, 120 1650 | ns
w z | 1 Series 74 TTL Load
- ) Output disable time fram G or i e i a6
g tdis E, whichever occurs first? Input 1, <20 ns, I
(@] Qutput data valid time after inpat:sf. <20 ns
g ty (A} change of address, E, or 0 o ns
w G, whichever occurs first!

TValue calculated from 0.5 V delta to measured output level. This p

is only

pled and not 100% tested.

6-42
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TMS27C256
262,144-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

recommended timing requirements for programming, Ta = 25°C, Vgc = 6V, Vpp = 1256V

(see Note 4)
MIN NOM MAX UNIT
t Initial program pulse duration 0.95 1 1.05 ms
wiIPGM)
tw(FPGM] Final pulse duration 2.85 78.75 ms
1, Address setup time 2 us
SulA)
su(G) G setup time 2 s
tdis(G] Output disable time from G 0 130 | ns
taniG) QOutput enable time from G 150 | ns
Data setup time 2 HS
tsu(D)
1 Vpp setup time 2 ]
su(VPP| PP
tsulVeC) Vg setup time 2 us
thia) Address hold time 0 ps
thip) Data hold time 2 ue

NOTES: 4. For all switching characteristics and timing measuremants, input pulse levels are 0.40 V to 2.4 Vand Vpp = 12.6 V 0.5 V

during programming.
5. Common test conditions apply for tgis(G) except during programming.

PARAMETER MEASUREMENT INFORMATION

208V

RL = 800§

I Cp = 100 pF

FIGURE 2. OUTPUT LOAD CIRCUIT

OUTPUT
UNDER TEST

EPROMs/PROMs H

/
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TMS27C256
262,144-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

read cycle timing
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i Vi
|
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viL
|

i
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i
I
I
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N 1 .
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OUTPUT b Vou
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program cycle timing
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SINOHd/SINOHd3 !
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6-44 EXAS

INSTRUMENTS

POST OFFICE BOX 1443 @ HOUSTON, TEXAS 77001



PRODUCT TMX27C512

PREVIEW 524,288-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY
NOVEMBER 1988
Organization . . . 64K x 8 J PACKAGE
(TOP VIEW)

Single 5-V Power Supply
Pin Compatible with Existing 512K EPROMs
All Inputs/Outputs Fully TTL Compatible

Max Access/Min Cycle Time

‘27C512-2, '27C512-20 200 ns
'27C512, '27C512-25 250 ns
‘27C512-3, ’'27C512-30 300 ns
‘27C512-4, '27C512-45 450 ns

HVCMOS Technology
3-State Output Buffers

® & @ o @°

400 mV Guaranteed DC Noise Immunity
with Standard TTL Loads

® Low Power Dissipation (Vg = 5.25 V)
—Active . . . 263 mW Worst Case

—Standby . . . 1.4 mW Worst Case PIR NOMENCLATURE
{CMOS-Input Levels) AD-A1S Address Inputs
E Chip Enable/Power Down
description GND Ground
The TMX27C512 series are 524,288-bit, o:na Outputy €
ultraviolet-light  erasable, electrically Vec 5-V Pawer Supply
programmable read-only memories. These Givpe V28 Powsrupnly: g
devices are fabricated using HVCMOS Output Enable 5
technology for high speed and simple interface o
with MOS and bipolar circuits. All inputs a.
{including program data inputs) can be driven by Series 74 TTL circuits without the use of external pull-up 7]
resistors, and each output can drive one Series 74 TTL circuit without external resistors. The data outputs =
are three state for connecting multiple devices to a common bus. The TMX27C512 is pin compatible with 8
existing 28-pin ROMs and EPROMSs. It is offered in a dual-in-line ceramic package (J suffix) rated for operation o
from 0°C to 70°C. w

Since these EPROMs operate from a single 5-V supply (in the read mode}, they are ideal for use in
microprocessor-based systems. One other (12.5 V) supply is needed for programming, but all programming
signals are TTL level. For programming outside the system, existing EPROM programmers can be used.
Locations may be programmed singly, in blocks, or at random.

PROLIGY muma. ". g.." i "m "ﬂ h Copyright © 1985, Texas Instruments Incorporated
on pietis ormativa or dasi R
dn‘; -.u:-,n:; ghmlumilc _Il_hlo “::.:g . " TEXAS
“CA" Ong Wi u . ol e
o e 1Nt hamgs 6 o vions s INSTRUMENTS

o
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ADVANCE TMS27P32A
INFORMATION 32,768-BIT PROGRAMMABLE READ-ONLY MEMORY
NOVEMBER 1385
® Organization . . . 4096 X 8 AFACKAGE
(TOP VIEW)
® Single 5-V Power Supply
® All Inputs and Qutputs Are TTL Compatible Az(dr 2a vee
A6[J2  23Jas
® Max Access/Min Cycle Time As[]3  22[]A8
TMS27P32A-25 250 ns Aal]a  21[JAan
TMS27P32A-30 300 ns A3[]s  20[]Givpp
TMS27P32A-45 450 ns A2[0s 19Jat10
® [ow Standby Power Dissipation . . . :;E ; :?%Es

158 mW (Maximum)

® JEDEC Approved Pinout . . . Industry
Standard

® 21-V Power Supply Required for
Programming

@ N-Channel Silicon-Gate Technology

description

The TMS27P32A is a one-time, electrically
programmable read-only memory. It has 32,768
bits organized as 4,096 words of B-bit length.
The TMS27P32A only requires a single 5-volt

ai[le s[Ja7
az2(]io 1[]a6

Q3] 14f]os
GND[J12 13]]0Q4
PIN NOMENCLATURE
A0-A11 Address Inputs
E Chip Enable
GiVpp Output Enable/21 V
GND Ground
Q1-a8 Outputs
! Vee 5-V Power Supply

power supply with a tolerance of +5%.

The TMS27P32A provides two output control lines: Output Enable (G) and Chip Enable {E). This feature
allows the G control line to eliminate bus contention in multibus microprocessor systems. The TMS27P32A
has a power-down mode that reduces maximum power dissipation from 657 mW to 158 mW when the

device is placed on standby,

This PROM is supplied in a 24-pin dual-in-line plastic package and is designed for operation from 0°C to

70°C.

operation

The six modes of operation for the TMS27P32A are listed in the following table.

EPROMs/PROMs E
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FUNCTION MaDE
(PINS} Read Dessloct Powar Down piopiai Program Inhibit
(Standby) Veriflication Programming
E
V X vV V V| V|
(18 L H L IL IH
Givpp
20) ViL ViR X 21v ViL 21V
vee 5V 5V 5V 5V 5V 5V
[24)
Q1-a8 ;
{91011, a HI-Z HI-Z D Q HI-Z
1310 17)
X = V4 or Vi
uu\u INFORMATION documents contain Capyright & 1985, Texas Instruments incorporated
wlrp Wty 00 nuuurmdum in the sampling or %
ooigaie o f dbense. Andetion Trxas
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TMS27P32A
32,768-BIT PROGRAMMABLE READ-ONLY MEMORY

SINOYd/SINOYd3 !

read

The two control pins (E and G‘Npp} must have low-level TTL signals in order to provide data at the outputs.
Chip enable (E) should be used for device selection. Output enable {G/Vpp) should be used to gate data
to the output pins.

power down

The power-down mode reduces the maximum power dissipation from 657 mW to 158 mW, A TTL high-
level signal applied to E selects the power-down mode. In this mode, the outputs assume a high-impedance
state, independent of G/Vpp.

program
The programming procedure for the TMS27P32A is the same as that for the TMS2732A.

The program mode consists of the following sequence of events, With the level on G/Vpp equal to 21 V,
data to be programmed is applied in parallel to output pins A8-Q1. The location to be programmed is
addressed. Once data and addresses are stable, a 10-millisecond TTL low-level pulse is applied to E. The
maximum width of this pulse is 11 milliseconds. The programming pulse must be applied at each location
that is to be programmed. Locations may be programmed in any order.

Several TMS27P32As can be programmed simultaneously by connecting them in parallel and following
the programming sequence previously described.

program verify

After the PROM has been programmed, the programmed bits should be verified. To verify bit states, G/Vpp
and E are set to VL.

program inhibit

The program inhibit is useful when programming multiple TMS27P32As connected in parallel with different
data. Program inhibit can be implemented by applying a high-level signal to E of the device that is not
to be programmed.

6-48
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TMS27P32A
32,768-BIT PROGRAMMABLE READ-ONLY MEMORY

logic symbol

(8) PROM 4096 x 8
ag = 1" 3
A1 -—g:
A2 ————
(5) a2 ai
A3 — (10)
(4) AV—— Q2
Y e ———— (11)
13) AVP—— Q3
A6 (2) LA 0 A‘\T’W Q4
A7 ) ntay (15) as
(23) AVpP—— 06
AB ———— {16}
(22) AVp———+ Q7
A9 --'9——— {17)
A10 (19) AVF—— a8
a1y 2111
E (18}
[PWR DWN]
&
EN
= (20}
G/Vpp ——=

T This symbol is in accordance with ANSY/IEEE Std 91-1984 and IEC Publication 817-12,

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) !

EPROMs/PROMs =

SUPPIY VOB FAINGE N e o5 a0 S A e R e a5 v -03Vtwo7V
Supply voltage 1ange, VPP . . . .ottt i it it i e e e s -03Vtwo22V
Input voltage range (EXCEPt Programl . . . ... vi it e ene i in s ensnensonns -03Vto7V
Qutput voltage rANGE s s PR s R SR R e ~03Vto7V
Operating free-air temMperature range . . . ... ..ot i et i e e e aea e 0°C to 70°C
Storage temMPErature FANGE . . . . . oo vv oot et e et e —-65°C to 125°C

1 Stresses beyond 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 beyond those indicated in the “Recommended Operating
Conditions” section of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect

device reliability.

{:'P
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TMS27P32A
32,768-BIT PROGRAMMABLE READ-ONLY MEMORY

recommended operating conditions

M Nom — maax | umir ]
Voo Supply voltage {ses Note 1) 4.ib ] 5.26 ¥
Vpp Supply voltage {sea Note 2) Voo v
VIH High-feval input voltage 2 Voot v
Vi Low-laval input volage -G.1 .8 v
Ta Operating free-air tamperature Q 70 *C

NOTES: 1. Vo must ba apphied before or at the same time es Vpp and removed after or at the sama time as Vpp. The devics must
not be inserted into or ramoved from the board whan Vpp or Vog is applied,
2. Vpp ¢an be conhected to Voo directly except in the program model. VoG supply <urrent in this case would ba lce + Ipp.
Duding programming, Ypp rmust ba mairdgined at 21 ¥ |05 V).

elactrical characteristics ovar full ranges of recommended operating conditions

PARAMETFH IEST CUNLATINNS MIN _MAX | 1NN ]
Vol High-leven vuiput voltage lpH = =% pi £ ¥
VoL Low-Jeval output voltage g, = 2.1 mA 0.45 hd
h Input currant lleakage} Vi =0Vio 526 Y +10 HA
lo Qutput current {leakegel Yo = 04VwbE20V +10 A
[e) Yoo supply current {standby) E at Vi G at ViL 30 | mA
g2 Ve supply currant (activel E and G st Vi 126 | ma

capacltmceT over recommended supply voltage range and operating free-air tomparature range,
f =1MH:z

PARAMFTER TEST CUNDHTNING TP max | UNIT
All except BiVpp 4 &
T I C it Vi=0oVW F
i nput cep Te i 5| °
Cg Qutput capacitance Vg =0V - B 12 pF
T Capaci s afe rmada ob a sampla basis onty.

#Typical values are at Ta = 25°C and nominal vollages.

switching characteristics over recommendad supply voltage range and operating free-air
temperatura ranga

TEST CONDITIONS TMSIIPAZA-2R | TMS2TPAZA-A | TMS27PR24A.4A%
PARAMETER BEENOTED [ M _wAs | mm _max | wm _san | OO
ta(a) Accass time from address .t ol LR ns
taiE) Access time from E CL = 166 pF, 250 300 450 ns
tenlGl Cutput anable time from 1 Series 74 100 150 150 ns
Cutput dissbla time fram TTL Load,
tdis' or E, whichever ocows first =20 me, 0 85 0 198 0 130 ns
Dutput data valid time after 1¢=20 ns.
tyial change of address, E, or 5, See Figure 1 [} o 1] ns
whichever ocours first

NOTE 3: The timing rafarence levals for inputs and outputs arg 0.8 ¥V and 2 V. Input pulse lavels are 0.40 V and 2.4 V.
tWalye calculated from 0.5 V delta 1o measured output level. This p ter is only iad and not 100% tasted.
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TMS27P32A
32,768-BIT PROGRAMMABLE READ-ONLY MEMORY

recommended conditions for progrumming, TA = 25°C (see Note 4)

_MIN NOM  MAX | UNIT
Ve Supply voltage 4786 6 5,25 v
Vpp Supply voltage 20.6 21 21,5 v
Vi High-level input voltage 2 Vee+1] V
ViL Low-tevel input voltage -0.1 0.8 v
twiE) E pulse duration [} 10 1 ms
tsulA) Address setup time 2 uS
tsulD) Data setup time 2 s
tsu(VPP} VPP Setup time 2 kS
thiAl Address hold time 0 us
thiD} Data hold tima 2 s
thiVPP! Vpp hold time 2 s
trac(PG) VPP recovery time 2 us
4PGIG G rise time during programming 50 ns
tEHD Dslay time, data valid after E low 1 us
NOTE 4: When programming the TMS27P32A, connect a 0.1 uF capacitor between Vpp and GMD to supp spurious o] it
which may damage the device.
programming characteristics, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
ViH High-level input voltage 2 Vep+1]
Vi Low-level input voltage -0.1 0.8 v
VoH High-level output voltage {verify) Igy = —400 gA 2.4 vV =
VoL Low-level output voltage {verify} loL = 2.1 mA 0.45 \J 2]
Iy Input current {all inputs} Vi = VL or V4 10 A E
Ipp Supply current E =V 8 =Vpp RN mA 8
icc Supply current ik mA o
tdis{PR) Output disable tima 0 130 ns )
o
&
PARAMETER MEASUREMENT INFORMATION (1T}
208V
RL = 78010
OUTPUT
UNDER TEST
I CL = 100 pF
FIGURE 1. TYPICAL OUTPUT LOAD CIRCUIT
T '.
EXAS :' 6-51
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TMS27P32A

32,768-BIT PROGRAMMABLE READ-ONLY MEMORY

read cycle timing
L

X

: tan(G) !
ENpp | ]

lo—tuia—a]

ai-gse

standby mode

I-—-!auu—il‘ tais _qi

AD-A11

%

mj

_/

program cycle timing

—

tals —je—oe| F-‘alﬂ@

| -

SINOHd/SINOHd3 H

AC-AT1 i- ADDRESS N g ADDRESS N +1

GiVpp

|
1 -4
tau(VPP) J— gl thivPP)

tau(A] —po—ond jo—thiA)—es
a1-08
Y T t"“
|

- Fee—
th(D)-e I
- 51D

t
wiE} ‘#‘mctml

ViH

ViL

ViH

ViH

ViL

Vol

ViH

viL
VIHIVOH
ViL'VoL
Vpp

Vi

ViH

ViL
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ADVANCE TMS27P64

INFORMATION 65,536-BIT PROGRAMMABLE READ-ONLY MEMORY
NC. ' 11985
Organization . . . 8192 X 8 N PACKAGE
{TOP VIEW)

Single 5-V Powar Supply

Pin Compatible with TMS2732A
and TMS2764 EPROMSs

® All Inputs and Outputs Are TTL Compatible

® Max Access/Min Cycle Time
TMS27P64-25 250 ns
TMS27P64-30 300 ns
TMS27P64-45 450 ns

® Low Standby Power Dissipation . . .
184 mW (MAX)

® JEDEC Approved Pinout
® 21-V Power Supply Required for

Programming
® Fast Programming Algorithm PIN NOMENCLATURE
AQ-A12 Address Inputs
N-Channel Silicon-Gate Technology . Chip Enable
G Output Enable
GND Ground
NC No Connection

FGM Program

Q1-a8 Qutputs

Vee 5V Power Supply
Vpp 21-V Power Supply

description

The TMS27P64 is a one-time, electrically programmable read-only memory. It has 65,536 bits organized
as 8,192 words of 8-bit length. The TMS27P64-25 only requires a single 5-volt power supply with a
tolerance of +5%, and has a maximum access time of 250 ns.

EPROMs/PROMs =

The TMS27P64 provides two output control lines: Output Enable (G) and Chip Enable {E). This feature
allows the G control line to eliminate bus contention in microprocessor systems. The TMS27P64 has a
power-down mode that reduces maximum active current from 150 mA to 35 mA when the device is placed
on standby.

This PROM is supplied in a 28-pin, 15,24-mm (600-mil} dual-in-line plastic package and is designed for
operation from 0°C to 70°C,

ADVANCE INFORMATION lnwluntl ml‘ltnn Copyright & 1985 by Texas Instruments Incorporated
inhrmauu on new product in the mnpli'? %
nd Mhor wﬂudgm;:'n:n dmgs TE' 6-53
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TMS27P64
65,536-BIT PROGRAMMABLE READ-ONLY MEMORY

operation
The six modes of operation for the TMS27P64 are listed in the following table.
FUNCTION MO
Output Power Down Fast Program Inhibit
PINS| Read
it Disable (Standby) Prog ing Varlfication Programming
E
v X V| v W v,
(20} I H IL it IH
G
poa VL ViH X ViH ViL X
Frm
27) Vi i * i i e
%
nl;P Vee Vee Vee Vpp Vep Vpp or Voc
v
‘zgf Vee vee Vee Vee Vee Vee
ai-qa
11 to 13, Q HI-Z HI-Z D 4 Q Hi-Z2
16 to 198}
X = WMo Vi
read

SINOHJ/SINOHd3 H

The dual control pins {E and G) must have low-level TTL signals in Lorder to provide data at the outputs.
Chip enable (E) should be used for device selection. Qutput enable {G) should be used to gate data to the
output pins.

power down

The power-down mode reduces the maximum active current from 150 mA to 35 mA. A TTL high-level
signal applied to E selects the power-down mode. In this mode, the outputs assume a high-impedance
state, independent of G.

fast programming
Note that the application of a voltage in excess of 22 V to Vpp may damage the TMS27P64.

Initially all locations are logic **1's,”’ logic *'0's'’ are programmed into the desired locations. Programming
consists of the following sequence of events. With the level on Vpp equal to 21 V and E at TTL low, data
to be programmed is applied in parallel to output pins Q8-Q1. The location to be programmed is addressed.
Once data and addresses are stable, a TTL low-level pulse is applied to PGM, Programming pulses must
be applied at each location that is to be programmed. Locations may be programmed in any order.

Programming uses two types of programming pulse: Prime and Final. The length of the Prime pulse is 1
millisecond; this pulse is applied X times. After each application the byte being programmed is verified.
If the correct data is read, the Final programming pulse is then applied, if correct data is not read, a further
1 millisecond programming pulse is applied up to a maximum X of 15. The Final programming pulse is
4X milliseconds long. This sequence of programming pulses and byte verification is done at Vg = 6.0
V and Vpp = 21.0 V. When the full fast programming routine is complete, all bits are verified with Vg
= Vpp = 5 V. A flowchart of the fast programming routine is shown in Figure 1.

multiple device programming

Several TMS27P64's can be programmed simultaneously by connecting them in parallel and following
the programming sequence previously described.

Texas {5’
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TMS27P64
65,536-BIT PROGRAMMABLE READ-ONLY MEMORY

program inhibit

The program inhibit is useful when programming multiple TMS27P64's connected in parallet with different
data. Program inhibit can be implemented by applying a high-level signal to E or PGM of the device that
is not to be programmed.

ADDRESS =
FIRST LOCATION

Y

Veg = BV

DEVICE
FAILED

Vpp = 21V

PROGRAM ONE
1 ms PULSE

LAST AU EN
ADDRESS? Ay,

YES

Vee = Vpp =5V

COMPAR
ALL BYTES TO FALL G et
OR %A L
GAIA

PASS
NO

DE.w 1
PA" .

VERIFY
ONE BYTE

EPROMs/PROMSs H

PROGRAM ONE
PULSE OF
4X ms DURATION

e |

FIGURE 1. FAST PROGRAMMING FLOWCHART

5 6-55

Texas
INSTRUMENTS

POST OFFICE BOX 1443 @ HOUSTON, TEXAS 77001



SINOHd/SINOHd3 H

TMS27P64
65,536-BIT PROGRAMMABLE READ-ONLY MEMORY

logic symbolt

PROM 8192 x 8
a0 B2 63
PO —
(8)
A2
Az | AV ':l’ Qa1
as 18 Av 2 g
a5 2 AY :i}l a
as 14 . AT 04
8191 a7 |18 g
a7 £ 7
L av {18} o
A 28l A% 119) 0
e {21) AV pP—— a8
ap1 23
{2)
A12 201 12J
E [PWR DWN]
I 0y
5122 o EN

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) '

BUpEh Va0 TANEE NI | 8 5 e Bt Bt s B lont o Bt o e i e o s -06Vte7V
Supply voltage range, VPP . . ..o v vttt me et ettt e -06Vto22V
INpUt VOIAGE FANGR = o owovm s Sda sl PUm iy ol o Sie Fey e e aai a0 -06Vto7V
R D BT TG ..o bt o s s e e S A 5SS e R -06V1two7V
Operating free-air tBMPerature range . . . . . oo vt vt et it it ei ot et ceen e naen s 0°C to 70°C
Storage temperature FaNge . . ... .. ...ttt iai it e -65°C to 125°C

1 Strasses beyond 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 thesa or any other conditions beyond those ind d in the “R jad Operating
Conditions™ section of this specification is not implied. Exp 10 absol i -rated conditions for extended periods may affect

device reliability.

racommended operating conditions

MIN NOM MAX | UNIT
Vee Supply voltage 4.75 5 5.25 v
Vpp Supply voltage vCcC v
ViH High-level input voitage 2 Vee+1l WV
ViL Low-lavel input voltage (see Note 1}- -0.1 0.8 v
Ta Operating frae-air p ] 70 °oc
NOTE 1: The algebraic convention, whaere the more nagative (less positive) limit is desig d as mini is used in this data sheet for

logic voltage levels oniy,
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TMS27P64
65,536-BIT PROGRAMMABLE READ-ONLY MEMORY

electrical characteristics over full ranges of recommended operating conditions

PARAMETER TEST CONDITIONS MIN  MAX | NI :
Vo Higli-evel output voltage lgy = —400 gA 2.4 v
VoL Low-lavel output voltage lgL = 2.1 mA 0.45 v
] Input currant {load} Vi=0Vto 525V +10 b
g Qutput current (leakage) Vo =04V10525V +10 ph
Ippq Vpp supply current (read) Vpp = B2V 16 | mA
Ipp2 Vpp supply current (program) E and 1525 at vy 50 | maA
Icct Ve supply current (standby) E at Vi 35 | mA
lce2 Ve supply current (active) Fand G at vj_ 150 | mA
capacitance over recommended supply voltage range and operating free-air temperature range,
f =1 MHz'
PARAMETER TEST CONDITIONS TYP: _MAX | UNIT
C; Input capacitance Vi=0V 4 B pF
Cq Output capacitance Vo=0V 8 12 pF
tCap are made on & sampla basis only.
+Typical values are at T = 25°C and nominal voltages.
switching characteristics over recommended supply voltage range and operating free-air
temperature range, CL = 100 pF, 1 Series 74 TTL load (see Note 2 and Figure 2)
52 T 2
PARANETER TMS27P64-25 MS27P64-30 | TMS27P64-45 UNIT
MIN MAX MIN MAX MIN MAX
ta(A) Access time from address 250 300 450 | ns g
ta(E) Access time from E 250 300 450 | ns o
ten(G) Output enable time from G 100 120 180 | ns E
tgieG  Output disable time from G o 85 o 105 o 130 | ns %ﬁ'
tiA) Output data valid time after change of address, 0 0 o ns (@]
E, or G, whichever first [+
a.
NOTE 2: For all switching characteristics and timing measurements, input pulse levels are 0.40 V and 2.4 V, Input and output timing w

reference levels are 0.8 V and 2 V,

*Value claculated from 0.5 voit delta to measured output level; tgis|G} is specified from G or E, whichever occurs first. Refer to read cycle
timing diagram. This p is only

ted and is not 100% tested.

Texas “?
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TMS27P64
65,536-BIT PROGRAMMABLE READ-ONLY MEMORY

recommended conditions for fast programming routine, TA = 25°C (see Note 2 and fast programming
cycle timing diagram)

MIN NOM MAX | UNIT
Vee Supply voltage {see Note 3) g 5.75 6 6.25 v
Vpp Supply voltage (see Note 4) 20.6 27 218 v
tw(lPGM)  PGM initial program pulse duration (see Note &) 0.95 1 106 ms
twiFPGM)  PGM final pulse duration (see Note 6) 3.8 63 | ms
tsulA) Address setup time 2 us
tsu{D} Data setup time ns
tsu(VPP) Vpp setup time 2 ps
tsu(VCC) Ve setup time < #s
thia) Address hold time 0 as
thiD) Data hold time 2 RS
t5u(E) E setup time 2 1S
tsu(G) G setup time 2 us
fast programming characteristics, TA = 25 °C (see Note 2 and fast programming cycle timing diagram)
PARAMETER TEST CONDITIONS MIN MAX UNIT
i i = o 130
tais{G)FP  Output disable time fmm"i'." Isee Note 7) Cy = 100 pF B
len(GIFP  Output enable time from G 1 Series 74 TTL load 150

NOTES: 2. For all switching characteristics and timing measuraments, input pulse levels are 0.40 V and 2.4 V. Input and output timing

reference levels are 0.8 V and 2 V.

3. Vgc must be applied simultansously or before Vpp and removed simultaneously or after Vpp.

4. When programming the TMS27P64, connect a 0.1 4xF capacitor between Vpp and GND to suppress spurious voltage transients
which may damage the device.

5. The Initial program pulse duration tolerance is 1 ms + 5%,

6. The length of the Final pulse will vary from 3.8 ms to 63 ms depending on the number of Initial pulse applications (X).

7. This parameter is only sampled and is not 100% tested.

SINOYd/SINOYd3 H
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TMS27P64
65,536-BIT PROGRAMMABLE READ-ONLY MEMORY

PARAMETER MEASUREMENT INFORMATION

208V

AL = 7801

OuUTPUT
UNDER TEST

T €L = 100 pF

NOTE 8: t; = 20 ns and t, < 20 ns.

FIGURE 2. TYPICAL OUTPUT LOAD CIRCUIT

read cycle timing

ViH

ViL

\
\ *llﬁ
|

EPROMs/PROMs H

Vi

ol

AO-A12 Xli
I
|
|
|

E y HI-Z
R =
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TMS27P64
65,536-BIT PROGRAMMABLE READ-ONLY MEMORY

fast program cycle timing

F»—— PROGRAM T VERIFY 1

ViH
|
AQ-A12 X ADDRESS STABLE DATA OUT VALID | ADDRESS N +1
t+—" ViL
|‘— tmtm—ﬁ

ar-os ——{ oxrn IN STABLE j—_ M
l!- tau(D) -‘.| |‘—’[— thip)

o Jewms || ‘ -
| ! ot l
Vee / i ’_J l I ! | ! Ci
P- l ; I [+ H
3 X | ] | v'“
I l L
L—lsum—-‘bl ! l

SINOHd/SINOHd3 H

ViH
PGM \ ( t5ulG)
| ViL
tw(IPGM) I‘—t{ tan(GIFP
— '
] \t.,l
\_—/ ViL

twi{FPGM]
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PRODUCT TMX27PC128

PREVIEW 131,072-BIT PROGRAMMABLE READ-ONLY MEMORY
NOA %F -1 885
Organization . . . 16K x 8 N PACKAGE
Single 5-V Power Supply (T VIEW]
Pin Compatible with Existing 64K and 128K
EPROMs

All Inputs/Qutputs Fully TTL Compatible

Max Access/Min Cycle Time

'27PC128-2, '27PC128-20 200 ns
‘27PC128, '27PC128-25 250 ns
‘27PC128-3, ‘27PC128-30 300 ns
‘27PC128-4, '27PC128-45 450 ns

HVCMOS Technology
3-State Output Buffers

® 400 mV Guaranteed DC Noise Immunity
with Standard TTL Loads

® Low Power Dissipation (Voo = 5.25 V)

—Active . . . 210 mW Worst Case FIN NOMENCLATURE
—Standby . . . 1.4 mW Worst Case AO-A13 Address Inputs
{CMOS-Input Levels) E Chip Enable/Power Down

[c] Qutput Enable

GND Ground

PGM Program

Q1-08 Qutputs

Voo 5-V Power Supply

Vpp 12.5-V Power Supply

description

The TMX27PC 128 series are 131,07 2-bit, one-time, electrically programmable read-only memories. These
devices are fabricated using HVYCMOS technology for high speed 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 external pull-up resistors, and each output can drive one Series 74 TTL circuit without external
resistors. The data outputs are three state for connecting multiple devices to a common bus. The
TMX27PC128 is pin compatible with existing 28-pin ROMs and EPROMs. It is offered in a dual-in-line plastic
package (N suffix) rated for operation from 0°C to 70°C.

EPROMs/PROMs H

Since these PROMs operate from a single 5-V supply (in the read mode), they are ideal for use in
microprocessor-based systems. One other (12.5 V) supply is needed for programming, but all programming
signals are TTL level. For programming outside the system, existing EPROM programmers can be used.
Locations may be programmed singly. in blocks. or at random.

I’Mflllﬂ PE'J'IEIE ;‘ﬁlﬂ?ﬂ; contain hl.g:.um; @ Copyright © 1885, Texas Instruments Incorporated

vdarts v dealg

. s Cheeaed sl data . b Trxas 6-61
spard Fates are Cot - goals. Texas uments

rexa: »ub Lhe right 12 change or diami';u'n thesa lNS1 RUM ENTS

oraducts without natice. POST DFFICE 80X 1443 ® HOUSTON, TEXAS 77001



H m_uzcz_m,iwﬂ__s_n

82



PRODUCT TMX27PC256

PREVIEW 262,144-BIT PROGRAMMABLE READ-ONLY MEMORY
NOVEMBER 1985
Organization . . . 32K x 8 N PACKAGE
(TOP VIEW)

Single 5-V Power Supply

Pin Compatible with Existing 64K, 128K and
256K EPROMs

All Inputs/Outputs Fully TTL Compatible

Max Access/Min Cycle Time

'27PC256-2, '27PC256-20 200 ns
'27PC256, ‘27PC256-25 250 ns
'27PC256-3, ‘27PC256-30 300 ns
‘27PC256-4, ‘27PC256-45 450 ns

HVCMOS Technology
3-State Output Buffers

400 mV Guaranteed DC Noise Immunity
with Standard TTL Loads

® Low Power Dissipation (Vg = 5.25 V)
—Active . . . 210 mW Worst Case

—Standby . . . 1.4 mW Worst Case PN NOMENCLATURE
(CMOS-Input Levels) AD-A14 Address Inputs
E Chip Enabla/Power Down
Output Enable
GND Ground

Q1-08 Outputs
Ve 5-V Power Supply
Vpp 12.5-V Powaer Supply

description

The TMX27PC 256 series are 262, 144-bit, one-time, electrically programmable read-only memories. These
devices are fabricated using HYCMOS technology for high speed 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 external pull-up resistors, and each output can drive one Series 74 TTL circuit without external
resistors. The data outputs are three state for connecting multiple devices to a common bus. The
TMX27PC256 is pin compatible with existing 28-pin ROMs and EPROMs. It is offered in a dual-in-line plastic
package (N suffix) rated for operation from 0°C to 70°C.

ol
EPROMs/PROMs H

Since these PROMs operate from a single 5-V supply (in the read mode), they are ideal for use in
microprocessor-based systems. One other (12.5 V) supply is needed for programming, but all programming
signals are TTL level. For programming outside the system, existing EPROM programmers can be used.
Locations may be programmed singly, in blocks, or at random.

PRODUCT PREVIEW documents contain infarmation
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