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TMS2732A

32,768-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

operation

The six modes of operation for the TMS2732A are listed in the following table.

FUNCTION MObE
[PINS) Read Deselect Power Down Program Program Inhibit
{Standby) 9 Verification Programming
E
\ X V| V| Vi V|
(18) L H It I H
Givpp
V| V| X 21V Vi 21V
(20) i IH [N
Vee
5V 5V 5V 5V 5V 5V
(24}
Q1-Q8
{91011, o} H-Z Hi-2 D Q HI-Z
1310 17)

X = Vijor V)

read

The two control 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 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 TMS2732A is the same as that for the TMS2532, except that in the
program 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 level on C_SIVpp equalto 21 V,
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 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 TMS2732As can be programmed simultaneously by connecting them in parallel and following the
programming sequence previously described.

program verify

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

program inhibit

The program inhibit is useful when programming multiple TMS2732As connected in paraitel 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.
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TMS2764
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

logic symbolt

(10) E:ROM 8192x8
A) ——— 0
Al (9)
A2 (8) 1)
(7) AV pP—
A3 {12)
A4 {6) AV r——(;; Q2
(5) AV p—— @
A5 e {15)
ag A ‘ 0 AVp——— 4
-(-3)—— A8191Av (16) Qs
—— 17
28 AV [— a5
A9 (24) ' AV p— Q7
—_— AY {19) Qs
atp 20
A11 -——(23’
a2z 21,
E 20 [PWR DWN]
&
EN
x 22
m
0
8 t This symbol is in accordance with ANSI/IEEE Std 91-19884 and IEC Publication 617-12.
5
% absolute maximum ratings over operating free-air temperature range {unless otherwise noted)¥
X
o Supply voltage range, VO « o o v i et e e e e e e -06Vto7V
g Supply voltage range, VPP . . ... .ottt i e e e -0.6Vto22V
@ Input voltage range . . . ... ... . .. .. e e e v, =06Vto7V
QUutpUt VOItagE TaNGE . . . . . .. it e e e -06Vto7V
Operating free-air temperature range . . . .. .. o ou vttt i e s ettt eeeinneen 0°C to 70°C
Storage temperature range . . . . . ..o .v vttt e e e ~65°C to 160°C

% Stresses bayond those listed under ““Absolute Maximum Ratings’’ may cause permanent damege to the device. This is a stress rating
only and functional operation of the device at these or any othar conditions beyond those indicated in the ‘‘Recommended Operating
Conditions’’ saction of this specificstion is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect
device reliability.

recommended operating conditions

MIN NoOM MAX UNIT
Ve Supply voltage 4.75 v 5.25 \2
Vpp Supply voltage Vee v
ViH High-level input voltage 2 - F1 v
ViL Low-level input voltage {see Note 1) -0.1 0.3 \
Ta Operating free-air temperature o] 70 °C

NOTE 1: The algebraic convention, where the more negative {less positive) limit is designated as minimum is used in this data sheet

for logic voltage lavels only.
{i’
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TMS2764
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

PARAMETER MEASUREMENT INFORMATION

209V
Ry = 780 0

OUTPUT
UNDER TEST

T C_ = 100 pF

NOTE 8: tf < 20 ng and t; = 20 ns.

FIGURE 2. TYPICAL OUTPUT LOAD CIRCUIT

read cycle timing

viL
\ ViH

l'—tntz)——ﬁ1 | vin
\; . 4_ i v
l‘-ton(e) tdis(G) *
L——"a(A)———: *vm)t——q ’1 v
OH
at.08 HI-Z < < <§ < O\l;::l;T }>§ HI-Z

VoL

Vi

v
7
|

AO-A12 X
!
|
|
|

@
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TMS2764

65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

fast program cycle timing

r’— PROGRAM

RN

VIH
|
AO-A12 x ADDRESS STABLE DATA OUT VALID | ADDRESS N + 1
Vi
I‘"-uuu—%
: VIH/VOH
01-A8-——{ DATA IN STABLE 3— Hl-
1
1 ViL/'Vou
h( tgu(D) —ﬂ Ih—'.r th(D)
; Vpp
Vep l
,1— tsu(VPP) | Vee
| b
Vee+1
“_Jewed |
tsu(VCCe) Vee
5 * L
= l !
g ] l ViH
E \ I
@ viL
3 |
g tau(E)——@
2 | | y
) H
PGM tsu(G) v
‘w(IPGM)M L—H—ten(G)Fp
tw(FPGM) —— l |
ViH
G
ViL
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TMS27C128
131,072-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

logic symbolt

EPROM 16,384 X 8
A0 —— 0]

1

g AV,
A5 2 AT
Ae 14 | 0 Agb—13 o3
a7 3| rhieaEs  pol 19

ag 125 AT (16)
Ag [24) AT an
ato 21 Y
A1 423 AV p—— a8

|

|

A13 (26) 13"

E —E [PWR DWN]
&

3 (22) o EN

TThis symbol is in accordance with ANSI/IEEE Std 81-1984 and IEC Publication 617-12.

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

Supply voltage range, Vo (see Note 1), ... .. ... . -06Vto7V
Supply voltage range, Vpp (see Note 1). ... ... ... ... .. ... ... . ouu... -0.6Vto 14V
Input voltage range (see Note 1}): Allinputs except AS. .. .................. -0.6Vto65V

AS . e -0.6Vtoi13.5V
Output voltage range (see Note 1}. . ........ ... ... .. ... ... .... ~0.6 VtoVcc+1V

Operating free-air temperature range
Storage temperature range

...................................... 0°C to 70°C
......................................... —-65°C to 150°C

TStresses 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. .

NOTE 1: Under absolute maximum ratings, voltage values are with respect to GND.
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TMS27C256
262,144-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

MODE
FUNCTION -
(PINS Raad Output Standby | P i Verif Program Signature
ra
) aa Disabla tandby | Programming ery inhibit Mode
E
ViL ViL VIH ViL VIH Y/ v
{20) IH I
G v \Y xt \Y vV VIH v
(22) L H H i i
v
(:T vVee Vee Vee Vpp Vep Vep Vee
v
|2Caf Vee vVee vVee vVee Vee Vee Vee
A
X X X X X X VR | vut
{24) H H
AO
X X X X X V V
(10) X Lo ViH
Q1-Q8 s
(11-13, DouTt HI-Z HI-Z Din DouT HI-Z MFu ueviCE
16-19) 97T 04

X can be V)_or Viy.
vy =12v 05V,

SINOUYd/SINOYd3I H

read/output disable

When 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 no interference fram the competing outputs of the
other devices. To read the output of the TMS27C256, 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 gA (TTL-level inputs) 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.

erasure

Before programming, the TMS27C256 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 milliwat 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
TMS27C256, the window should be covered with an opaque label.

fast programming

After erasure (all bits 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 parailel (eight bits} on pins Q1 to Q8. Once
addresses and data are stable, E is pulsed. The programming mode is achieved when Vpp = 125V,
Vee = 6.0V, G = Vi, 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 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
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TMS27P32A
32,768-BIT PROGRAMMABLE READ-ONLY MEMORY

recommended operating conditions

MIN _ Nom __ MAX | uniT_]
Vee Supply voltage {see Note 1) 4./d b 5.25 v
Vpp Supply voltage (see Note 2) Vee \
ViH High-leve! input voltage 2 Vee+1 \
V)L Low-level input voltage -0.1 0.8 \
Ta Operating free-air temperature 0 70 °C
NOTES:

not be inserted into or removed from the board when Vpp or V¢ is applied.

During programming, Vpp must be maintained at 21 V (£0.5 V).

electrical characteristics over full ranges of recommended operating conditions

. Vo must be applied before or at the same time es Vpp and removed after or at the same time as Vpp. The device must

. Vpp can be connected to Vc directly {except in the program mode). VCC supply current in this case would be Icc + lpp.

PARAMETFH ILST CUNLITIONS Min _MAX | TN ]
VoH High-lever vuput voltage loH = —4uu pA z.4 v
VoL Low-level output voltage oL = 2.1 mA 0.45 v
[ Input current (leakage) Vi =0Vt 526V +10 A
lo Output current (leakege) Vg =04Vt 5256V +10 pA
Icc Ve supply current (standby) Eat Vy, G at ViL 30 mA
lcc2 V¢ supply current lactive) Eand G et V)i 1256 | mA
capacitance over recommended supply voltage range and operating free-air temperature range,
f = 1 MHzt
] PARAMFTER TEST CUNDITINNS TYPf_MAX | UNIT
All t G 6
m Cj Input capacitance fl oxcopt G/Vpp Vi=0V 4 pF
o G/Vpp 20
8 Co Output capacitance Vop=0V - 8 12 pF
g T Capacitance measurements are made on a sample basis only.
n tTypical values are at Ta = 25°C and nominal voltages.
—
1 . - . 0] 0] .
X switching characteristics over recommended supply voltage range and operating free-air
g temperature range
TEST CONDITIONS TMS27P224-25 | TMS27PR2A-3n | TMS27P32A-4%
@ PARAMETER - e e uNIT
(SEE NOTE 3) Al MAY MIN Max MIN _ M
ta(A) Access time from address . Suy A ns
ta(E) Access time from E CL = 100 pF, 250 300 450 ns
tan(G]  Output enable time from G 1 Series 74 100 150 150 | ns
ot Output disable time from G TTL Load,
t = 85 0 1
dis or E, whichever occurs first 1, <20 ns, 0 05 0 130 ne
QOutput data valid time after t§<20 ns,
ty(A) change of address, E, or G, See Figure 1 0 [} [} ns
whichever occurs first

NOTE 3: The timing reference levels for inputs and outputs are 0.8 V and 2 V. Input pulse levels are 0.40 V and 2.4 V.
tValue calculated from 0.5 V delta to measured output level. This parameter is only sampled and not 100% tested.
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