SERIES 24 AND 28
STANDARD AND LOW POWER PROGRAMMABLE READ-ONLY MEMORIES

SEPTEMBER 1979—REVISED AUGUST 1584

® Expanded Family of Standard and Low o

P-N-P Inputs for Reduced Loading On

Power PROMSs System Buffers/Drivers

® Titanium-Tungsten (Ti-W) Fuse Links for ® Each PROM Supplied With a High Logic
Refiable Low-Voltage Full-Family-Compatible Level Stored at Each Bit Location
Programming ® Applications Include:
® Full Decoding and Fast Chip Select Simplify Microprogramming/Firmware Loaders
System Design Code Converters/Character Generators
Translators/Emulators
description Address Mapping/Look-Up Tables

The 24 and 28 Series of monolithic TTL programmable read-only memories (PROMs) feature an expanded
selection of standard and low-power PROMs. This expanded PROM family provides the system designer
with considerable flexibility in upgrading existing designs or optimizing new designs. Featuring proven
titanium-tungsten (Ti-W) fuse links with low-current MOS-compatible p-n-p inputs, alt family members utilize
a common programming technigue designed to program each link with a 20-microsecond pulse.

The 4096-bit and 8192-bit PROMSs are offered in a wide variety of packages ranging from 1 8-pin 300 mil-
wide thru 24 pin 600 mil-wide.The 16,384-bit PROMSs provide twice the bit density of the 8192-bit PROMSs
and are provided in a 24 pin 600 mil-wide package.

All PROMs are supplied with a logic-high output level stored at each bit location. The programming procedure
will produce open-circuits in the Ti-W metal links, which reverses the stored logic level at the selected
location. The procedure is irreversible; once altered, the output for that bit location is permanently
programmed. Outputs that have never been aitered may later be programmed to supply the opposite output
level. Operation of the unit within the recommended operating conditions will not alter the memory content.

Active level(s) at the chip-select input{s} {$ or S) enables all of the outputs. An inactive level at any chip-
select input causes all outputs to be in the three-state, or off condition.

standard PROMs

The standard PROM members of Series 24 and 28 offer high performance for applications which reguire ‘En
the uncompromised speed of Schottky technology. The fast chip-select access times allow additional o
decoding delays to occur without degrading speed performance. ) o
PACKAGE! AND OUTPUT BIT SIZE TYPICAL PERFORMANCE Q.
TYPE NUMBER | TEMPERATURE RANGE ACCESS TIMES POWER
CONFIGURATION? ORGANIZATION
DESIGNATORS G {ORG ATION) ADDRESS { SELECT | DISSIPATION
TBP24510 MJ, J, N Lv) 1024 Bits
TBP24SA10 MJ, J, N ) {256W x 48) 36ns | 20ns 375 mW
TBP28S42 ML J, N v
TBP285A42 MJ, J, N [ 4098 Bits
TBP28546 MJIW, JW, NW v (512W x 8B} 3ns | 20ns 500 mw
TBP28SA46 MJW, JW, NW [e]
TBP24541 MJ, J, N v 4098 Bits
47
TBP24SA41 MJ, J. N ) {1024 x 4B) 40ns | 20ns S mw
TEP24S81 MJ, J, N v B192 Bits
2
TBP245A81 MJ, J, N 7o) (2048 x 4B) 48 ns | 20ns 625 mw
TBP28S86A MJIW, JW, NwW v .
8192 Bits
TBPZ8SAB6A MJW, JW, NW Q_ (1024 x 88) 46ns | 20 ns 625 mw
TBP28S2708A NW v
16,384 Bits
TBP28S1 W v ’ 650 mw
BP285166 N (2048W x 8B) 3ns | 15ns m
TMJ and MJW designates fuil-temperature-range circuits (formerly 54 Family), J, JW, N, and NW designates commercial-temperature-
range circuits (formerly 74 Family).
¥ O = three state, &= open collector.
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SERIES 24 AND 28
STANDARD AND LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES

-

low power PROMSs

To upgrade systems utilizing MOS EPROMs or MOS PROMSs, or when designing new systems which do
not require maximum speed, the low-power PROM family offers the output drive and speed performance
of bipolar technology, plus reduced power dissipation.

1 aAND ANCE
TYPE NUMBER TEI\:::::TT.IERE RANGE ouTPUT BIT SIZE Acct:::sc ?:-MZESRFORM POWER
CONFIGURATION? | (ORGANIZATION)
DESIGNATORS ADDRESS [SELECT | DISSIPATION
TBP28L22 MJ, IN v 2048 Bits
75 mW
TEP28LA22 MJ, J, N 9 (256W x 8B) 45ns | 20ns 375 m
TBP28L42 MJ, J, N v 4096 Bits
60 250 mW
TBP28L46 MJW, JW, NW v {512W x 8B ns | 30ns m
8192 Bits
MJW, JW, NW - 35 W
TBP28LE6A N v 1024 x BB) 80 ns ns 350 m
16,384 Bite -
NW
TBP28L166 v (2084 x 881 65ns | 30 ns 350 mW

TMJ and MJW designates full-temperature-range circuits (formerky 54 Family), J. JW, N, and NW designates commercial-temperature-
ranga circuits {formerly 74 Family). -
¥ @ = three state, & = open collector.

-

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT EQUIWALENT OF 3-STATE CUTPUTS EQUIVALENT OF OPEN-COLLECTOR
QUTPUTS
- —— OUTPUT

0
e u iNPUT : - =
g QUTPUT
&

Programming circuit not shown Programming circuits not shown Programming cirﬁ.lit not shown

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage (see Note 1)

............................. L Y
fnput voltage . . ... .. . e e e e e e 5.5 V
Chip-select peak input voltage (S, 51, 52} (see Note 2} . ... .. e e e et e e 1A Y
Off-state QUTPUE VOITAGE . . . . . .. . i i i i e e e e e e e e B.E vV
Off-state peak output voltage {see Note 2} . . .. .. ... ... it nnnnn 16.26 V
Operating free-air temperature range: Full-temperature-range circuits (M suffix) .. —55°C to 126°C

Commercial-temperature-range circuits . . .. . ... 0°C to 70°C

Storage temperature range .......

NOTES: 1. Valtage values are with respact to network ground terminai.
2. These ratings apply only under the conditions described in the programming procedure.
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TBP24510

1024 BIT (256 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

i
logic symbol pin assignment _
" TBP24510 TBP24S10
J or N PACKAGE
PR X4
{5} oM 258 [TOP VIEW)
Al 0,
ap.t8l _ As [ [ vee
AS{ |2
a2 0 Aol 02 oo [] A7
4) 11} A4 L]3 ] G2
A3 n AV 3 —
{3} S A t10) A3 |4 ] G1
A4 265 A F——rm— 02
as._2) avl—® o3 A0 []s ] Qo
VST A1 [Je ] a1
a7 418) ,) A2 (47 ] a2
82 {14) = GND | s Q3
- EN
& {13)
recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX | MIN NOM MAX UNIT
Voo Supply voltage 4.5 5 5.5 | 4.78 5§ 5.2% v
ViH High-level input voitage 2 2 ) v
VL Low-level input voltage 0.8 0.8 v
loH High-level output current -2 -85 | mA
loL Low-level output current 18 168 | mA
TA Operating free-air temperature range —55 125 0 70 oC

electrical characteristics over recommended operating free-air

temperature range {unless otherwise noted)

MJ . JORN
TEST CONDITIONS ' NIT
PARAMETER MIN_TYPT MAX | MIN TYP? MAX | © »
ViK Ve = MIN, I} = -18mA -1.2 | -1.2 v E
VOoH Vee = MIN, loH = MAX 2.4 3.1 2.4 a v e
VoL Voc = MIN, oL = 16 mA 0.5 0.6 v o
I0ZH Voo = MAX, Vg =24V 80 60 | pA Q.
lozL Voo = MAX, Vo =05V ~50 -50 | pA
] ’ Ve = MAX, V=55V 1 11 mA
H Voo = MAX, Vi=27V 25 25 | uA
. Voo = MAX, Vi =05V -0.26 -0.25 | mA
ipg? Voo = MAX -30 -100 | -320 -100 | maA
lec Veoe = MAX 75 100 75 100 | mA
switching characteristics over recommended rangss of TA and Ve (unless otherwise noted)
TEST MJ JORN
PARAME
TER CONDITIONS MIN TYP? MAX MIN TYPE MAX UNIT
taj Al Access time from address CL = 30pF 35 75 35 65 ns
tais) Access time from chip select (enable time) See Note 3 20. 40 20 36 ns
. C,L=5pF
; i i 15 - . 15 3
tdis Disabla time See Note 3 40 1 ng
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
$AIl typical values are st Vo = 5V, Ta = 25°C.
$Not more than one output should be shorted at a time, and duration of the short circuit should not excead one second
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
.
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TBP24SA10
1024 BITS {256 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol pin assignment
TBP24SA10 TBP245A10
4 OR N PACKAGE
PROM 256 X 4 {TOP VIEW)
AC 15} 0
] A U [ vee
ar—2 A5 ] ] A7
{71 : (12) 2 sl A
T A % A4lls  1a[]G2
A LAi A g Az[s  13[1T
As—t R A0ds 28] ao
AS A QO o3
™ Aatls w[Ja1
As— , A2{]7 a2
AT ——— b
| G118 B = GND[s  sl]Q3
EN
&1 113) P~
recommended operating conditions
MJ JORN
) PARAMETER MIN NOM MAX | MIN NOM MAX UNIT
Voo Supply voltage 4.5 5 55 | 4.75 5 6.25 v
ViH High-level input voltage 2 2 vV
ViL Low-level input voltage . 0.8 0.8 v
Vou High-lavel output voltage 5.6 5.5 v
loL Low-levei output current . 16 16 | mA
Ta Operating free-air temperature range ~55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

o PARAMETER TEST CONDSTIONST prer T:':t PPV e "1_3:," ] UM
8 ViK Voo = MIN, = —18 mA 12§ “12] V
S | o Vec = MK, Vo =55V o ] ™
@ VoL Vee = MIN, oL = 16 mA 0.5 045 | V
ly Voo = MAX, V) =55V 1 1 mA
" Vo = MAX, vy =27V 25 25| aa
M Voo = MAX, - M =08V -0.25 ~0.25 | mA
ice Voo = MAX 75 100 75 100] mA

switching characteristics over recommended ranges of TA and Vo (unless otherwise noted)

TEST MJ JORN
PARAMETER UNIT

. CONDITIONS MIN TYP® MAX | MiN TYP? MAX
talA) Access tima from address Cy, = 30 pF 35 75 35 65 { ns
ta(s) Access time from chip select (enable time} Rgq = 300 01 20 40 20 35| ns

Propagation delay time low-to-high-level Rz = 800 0

% ' i5 40 - 20 35
FLH output from chip select Sea Note 3 . ns

TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
¥All typical values are at Vo = 5V, Ta = 25°C. ‘
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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TBP28542
4096 BITS (512 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol pin assignment
TBP28542 TEP28542
PROM 512 X 8 J OR N PACKAGE
(TOP VIEW)
a2 ___lo (6) -
a1 12 AV—T—QG Ao [ \J20[] vee
Az 33 AT m al A1z 9] As
a3z @ _ AVI—g— 2 Az[s 18] A7
ag 15 Al Ava A3[]a 1] As
(16) B11  AVl———a4 A4ad]s 1611 A5
AS —— A {12} G
Ag D M el aoflls 15[]G
(18} AVp———-as a1z 114[Jaz
- AT —————] {14}
ag 9 | 3 AV———a7 Q2[]s 13[] a6
5018 >l en az[je 1z[Jas
GND[Jro n[Jo4.
‘recommended operating conditions
MJ JORN
METER NI
PARA MIN NOM MAX | MIN NOM MAX UNIT
Voo Supply voltage 4.5 5 5.5 | 4.75 § 525 Vv
ViH High-levet input voltage 2 2 v
VL Low-level input voltage 0.8 0.8 v
loH High-level output current -2 ~6.5 | mA
loL Low-tevel output current 16 16 | mA
Ta Operating free-air tempetature range -85 125 0 70 *C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

M.J JORN
PARAMETER TEST CONDITIONS T . MIN_ TYP? MAX | MiN TYPE WAX UNIT g
ViK Vee = MIN, Ih = —18 mA -1.2 -1.2 v
VOR Vee = MIN, o = MAX 24 31 2.4 3.1 v 8
VoL Vee = MIN, loL = 16 mA 0.5 0.5 v o
lozH Voo = MAX, Vo =24V 50 BO | mA
lozL Ve = MAX, Vp =05V -50 -850 | pA
Iy Ve = MAX, V=56V 1 1] mA
T Voo = MAX, V=27V 25 25 wA
L Voo = MAX, Vi=05V . -0.25 -0.256 | mA
log® Vee = MAX -30 -100 | -30 -100 | mA
ice Vee = MAX 100 135 100 135 | mA

switching characteristics aver recommended ranges of TaA and Vo (unless otherwise noted)

TEST M.J J ORN
PARAMETER . CONDITIONS MIN_TYP! MAX | MIN TYPT WMAX |
1aiA) Access time from address CL = 30 pF 35 70 35 80 ] ns
ta(s) Access time from chip select ienable time) See Note 3 20 45 20 45 ns
tgis  Disable time CL=SoF 15 45 15 40| ns
See Note 3

TFor conditions shawn as MIN or MAX, use appropriate value specifiad undar recommended operating conditions.
Al typical values are at Vpoe = 5V, Ta = 25°C.

§Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
NOTE 3: Load circuits and voitage waveforms are shown in Section 1.
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TBP28SA42
4086 BITS (512 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

jogic symbol : pin assignment
TBP28S5A42 TBP28SA42
J OR N PACKAGE
P
" ROM 512X 8 (TOP VIEW)
o :
:‘: 12) AQl—8 4 ao [T vee
JORE) aoldt__ g a1 A8
N aol—& __ Az3 A7
Az 5) W0 AQ| 9 a3 A3 ]s A6
g 08| 51 aoh-M o A4[]s A5
a7 18} PRe) ML NP a1[]7 a7
] aol 08 az[]s Q6
" e ] & . Q3]s Qs
s EN ahD [ho 04
recommended operating conditions
MJ JORN
PARAMETER
MIN NOM MAX | MIN NOM MAX UNIT
vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 v
VIH High-level input voltage 2 2 \'4
VL Low-level input voltage 0.8 0.8 \'
VoH High-level output voltage 5.5 5.5 v
oL Low-level output current _ 16 16 | mA
Ta - Qperating free-air temperature range -565 125 o] 70 “C

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

MJ J OR N

PARAMETER TEST CONDITIONS t MIN_ TYPT MAX MIN_ TYPE  MAX UNIT

ViK Vee = MIN, = -18mA -1.2 -1.2 v
_ Vo = 2.4V - 0.05 . 0.05

‘oH Vee = MiN, VoH = 5.5V 0.1 o1 ™
VaL Voo = MIN, lgr = 16 mA . ) 0.5 0.5 v
] Veeo = MAX, V=68V 1 T mA
H Ve = MAX, Vi=27V 25 25 | uA
i Voo = MAX, Vi=05V - -0.25 | . -0.25 | mA
oo Voo = MAX 106 135 106 135 | mA

switching characteristics over recommended ranges of TA and Ve (unless otherwise noted)

TEST MJ JORN
PARAMETE UNIT

-TER CONDITIONS MIN TYP? mMaX | MIN TYP} mAX
ta(A) Access time from address Cp = 30pF 35 75 35 66 ns
taiS} Access time from chip select {enable timel RLy = 300 @ 20 45 20 35 ns

Propagation delay time low-to-high-level . Rz =6000 ’

’ 15 4 : 1 35

TPLH output from chip select Ses Note 3 5 S ns

TEor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
FAll typical values are at Voo = 5V, TA = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Sectian 1.
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TBP28S46
4096 BITS {512 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic

symbol
TBP28546
PROMSE12X 8

agt8! o
Al An 1 AV
a8 | AT
A3 (5) . Ay
P E— Agli AV

{3}
AE ] AN/
AS —————— AT
A7 LU A
Aa....{..za._.}_..__ g A7
Ga 20 I

{18}
G s EN
G2\ |
&1 {20} P~

(9}
(10

(11}

{13

{14}

{18}
{186}

(17}

recommended operating conditions

pin assignment

Qa6
Q7

TRPZ8548
JW OR NW PACKAGE

ITOP VIEW)

MJW JW OR NW

PARAMETER MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 56 |4.75 5 65.25 v
V4 High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
IoH High-level output current -2 ~6.5| mA
loL Low-level output current 16 16| mA
Ta Operating free-air temperature range -&5 125 0 70 oC

electrical characteristics over recommendad operating free-air temperature range

{unless otherwise noted)

MJIW JW OR NW L
PARAMETER TEST CONDITIONS T N TveE MAX | i TYPE  MAX uNLT E
ik Vee = MIN, y = —18 mA 1.2 ~12] v -
VOM Vee = MIN, loH = MAX 24 31 24 3.1 v o
VoL Voo = MIN, oL = 16 mA 0.5 0.5 v o.
iozH Voo = MAX, Vo = 2.4V 50 501 pA
lozL Voo = MAX, Vg =08V - 50 -850 | kA
Iy Vee = MAX, Vi =55V 1 1] mA
K Voo = MAX, Yy =27V 25 25 | uA
e Voo = MAX, V=056V -0.25 -0.25 | mA
log? Voo = MAX -15 -100 { -20 -100 | ma
lcc Vee = MAX 100 135 100 135 | mA
switching characteristics over recommended ranges of TA and V¢ (unless otherwise noted)
TEST MJW JW OR NW
PARAMETER CONDITIONS MIN TYP MAX | min TYP? mMaAXx UNIT
ta(Al Access time from address CL = 30 pF 35 70 36 60 ng
ta{s) Access time from chip select (enable time) See Note 3 20 46 20 a5 ns
tgis  Disable time ;:e :I;"g 18 40 15 36| ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
YAl typical values are at Voo = 5V, Ta = 25°C.
SNat mare than one output should be shorted at a time, and duration of the shart circuit should not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
EXAS Q‘ 4-17
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TBP28SA46
4096 BITS (512 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol pin assignment
TRP28SA46 TBP28SAAG
PROMB1Z X B JW OR NW PACKAGE

a0 _8 [ o {TOP VIEW)

At _ aob—® o

Az © A% o

az -2 aol AW o

ag 4 A% a3 43

{3) (14}

AS T AO ———'Hé‘—-— Q4

Al —————m ey AQ—— 0

art A T

Ag 23 g Aot .

Ga 21} [~ r

63 {19) . .

a2 {18} EN

G1 120} [~

recommended opserating conditions
PARAMETER . MW JW OR NW UNIT
MIN NOM MAX MIN NOM MAX

vee Supply voltage 4.5 5 5.5 | 4.76 5 5.25 v
VIH High-level input voltage 2 2 v
ViL Low-lovel input voltage 0.8 0.8 v
VOH High-level output voitage 5.5 5.5 v
log Low-level output current 16 16 | mA
Ta Operating free-air temperature range -55 125 0 70 °C

g electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
o PARAMETER TEST CONDITIONS MW W _OR NW UNIT
2 MIN TYP¥ MAX | MIN TYPF MAX
b7 ViK Vee = MIN, I| = —18 mA -1.2 -1.2 | v
VOH = 2.4 V 0.08 0.05
‘oM Vee = MIN. Vg: =55V .7 o1 ™
VoL Vee = MIN, oL = 16 mA : 0.5 0.5 v
Iy Voo = MAX, V=55V 1 1 mA
i Voe = MAX, Vi =27V 25 25 | uA
i Ve = MAX, Vi=05V -0.26 -0.26 | mA
cc Vce = MAX 106 138 100" 135 [ mA

switching characteristics over recommended ranges of TA and VC (unless otherwise noted}

TEST MJW JW OR NW
TER .

PARAME CONDITIONS MIN TYP? MAX | MIN TYPF MAX UNIT
talAd Access time from address CL = 30 pF 36 75 35 -85 ns
taiS) Access time from chip select (enable time) Ry1 = 3004 20 45 20 35 ns

Propagation delay time low-to-high-level Rz = 600 ¢
t 15
PLH output from chip select See Note 3 18 40 38 s

TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
¥AIl typicat values are at Voc = 5V, Ta = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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TBP24S41
4096 BITS (1024 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol pin assignment

T8P24541 TEBP24S541
PROM 1024 X 4 4 OR N PACKAGE
tTOP VIEW)
AD {5) a
A—® ' ae [ \Uhe[] vee
n as[i2 ] a7
ﬁi {4} (14) a4l 16[] A8
a3 AV —a— e A3+ s[J A9
(2) AL AV Ao{ls 4[] ao
o 023 gl M2 4, ads 0o
A= avi—11 a3 A2[J7  120az
:; 16} G1{Js mnpJas3
A9 15) o GND [ j9 10l | G2
&2 {10} =
31 {8 EN
recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX | MIN NOM MAX umIv
vee Supply voltage 4.5 5 6.5 | 4.75 5 6.25 v
VIH High-level input voltage 2 2 v
VL Low-level input voltage 0.8 0.8 v
loH High-level output current -2 -3.2 | mA
loL Low-tevel output current 16 16 | mA
Ta Operating free-air temperature range -85 125 ] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted}
W
M) JORN
PARAMETER TEST G'.'.'INI:)ITIQNS1 MIN_ TYPE MAX | MIN_ TvPET  MAX UNIT E
Vik Veo = MIN, It = -18 mA -1.2 -1.2 v 8
Voo Voo = MIN, IoH = MAX 2.4 3.1 2.4 3.1 v o
VoL Voo = MIN, lgL = 16 mA 0.5 05| V
10zH Voo = MAX, Vo = 2.4V 50 50 |. xA
1021 Voo = MAX, Vg = 0.5 V —50 -60 | kA
N Voe = MAX, V| = 65V 1 1] ma
[ Vee = MAX, vy =27V 25 25 | A
m Voo = MAX, Vi = 05V ~ 0,25 -0.25 | mA
10s? Voo = MAX -15 -100 | -20 ©~100 | mA
ico Voo = MAX 95 140 95 140 | mA
switching characteristics over recommended ranges of Ta and VG {unless otherwise noted)
TEST MJ JORN
PARAMETER CONDITIONS MIN TYP¥ MAX MIN TYPF MAX uNIT
ta{A) Access time from address CL = 3Q pF 40 76 40 80 ns
taiS} Access time from chip select {enable time) Sea Note 3 20 40 20 30 | ns
tgs  Disable time (S::e ;;:'; 20 40 20 30| ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
*All typical values are at Voo = BV, Ta = 26°C,
Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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INSTRUMENTS

PQST OFFICE BOX 225012 # DALLAS, TEXAS 75285



TBP24SA41 | :
4096 BITS (1024 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol pin assignment

TBP245A41 TBP245A41
PROM 1024 X & J OR N PACKAGE
ITOP VIEW)
AD (5) 0
17} As[]z = 17[] a7
A— Aal]s 6] As
az—t4 (1)
@) AQ 3y Q0 A3[]s s A9
Al —— 0 AQChwi— A0[s 14[Joao
s—i2__1 oA (12)
As—=—1 1023 Lo a2 arse ot
17 AL 011 Q3 A2C7 12] Q2
A7 et
G10s n[ao3
Ag {186t =
116} GND(Je 10[]} G2
Aj——— g
Ezﬂ__ &
&1 i8] EN
recommended operating conditions
MJ JORN
METER UNIT
PARA MIN NOM MAX | MIN NOM MAX
Voo Supply voltage 4.5 & 55 | 4.75 6 6.2b6 v
VIH High-leve! input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
YOH High-ievel output voltage 5.5 5.5 Y
loL Low-lavel output current 16 16 { mA
Ta Operating free-air temperature range -85 125 o] 70 ¢C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
B M) JORN .
PARAMETER TEST CONDITIONS T NIT
(@) MIN_TYPT MAX | MIN TVPY MAX | "
g Vi Vee = MIN, | = —18 mA -1.2 -1.2 A
7 VoH = 2.4 V 0.06 0.05
1 v = MIN,
OH cc Von = 6.5V 0.1 1| ™
Vi Voo = MIN, loL = 16 mA 0.5 0.5 v
Iy Voo = MAX, Vi =585V 1 1| mA
o Voo = MAX, V=27V 25 26 | uA
L Voo = MAX, V=06V -0.25 -0.25 | mA
e Vee = Max 25 144 95 140 | mA
switching characteristics over recommended ranges of Ta and Ve (unless othaerwise noted)
TEST MJ JORN
PARAMETER
CONDITIONS MIN TYP* MAX | MIN TYP? MAX UNIT
taiAl Access time from address CL = 30 pF 40 75 40 60 | ns
taiS) Access time from chip select (snable tims) Arqp = 3000 20 40 20 30| ns
Propagation delay time low-to-high-level Rz = 6000
1 20 30
PLH output from chip select See Note 3 40 20 ns
TFar conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
1Al typical values are at Vo = BV, To = 26°C.
MNOTE 3: Load circuits and voltage waveforms are shawn in Section 1.
4-20 TEXAS “9
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TBP24581
8192 BITS (2048 WORDS BY 4 BITS}
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

pin assignment

TBP24581 TBP24681
J OR N PACKAGE
5 PROM 2048 X 4 (TOP VIEW)
AQ———— 0+
2718 Ag [y Uhis[D vee
(i) AS E 2 17 j AT
A2
A3 {4} Ad E 3 16 j AB
Ad {2) AT _...ELQO A3 E“ 15:] Ag
AB 2 A 0 AT {13} AOEB 143 Qo
A6 T 2047 aq {12) a2 A1 [s Bjal
?"(,'ﬁ— P L1 A2[]7 122
e Ao(]s wnfjas
A9 ﬁ._._. GND | jo 1wl ]G
A10—-2f10)
&9 [~dey
recommended operating conditions
M.J JORN
PARAMETER MIN NOM MAX | MIN_ ROM MAX |
Vee Supply voltage 4.5 5 6.5 | 4.75 5 b.26 v
ViH High-ievei input voltage 2 2 v
ViL Low-levei input voitage 0.8 0.8 v
IoH High-level output current ~2 -3.2 1 mA
oL Law-level output current 16 16 | mA
Ta Operating free-air temperature range ~55 125 0 70 *C
electrical characteristics over recommended operating free-air tamperature range {unless otherwise noted)
MJ JORN
PARAMETER TEST CONDITIONST et aax Tyt max] YNT
ViK Voo = MIN, | = -18mA -1.2 -1.2] v
VoH Voo = MIN, low = MAX 2.4 3.1 2.4 3.1 v
VoL Voo = MIN, gL = 16 mA 0.5 06| Vv
lozH Voo = MAX, Vo =24V 50 50 | wA
1ozL Voo = MAX, Vg = 0.6V ) ~50 | wA
Iy Ve = MAX, V=658V 1 1] mA
I Voo = MAX, V=27V 25 25 | @A
L Voo = MAX, V=05V ~0.25 -0.26 | mA
10g3 Voo = MAX -156 -100 | -20 ~-100 | mA
icc Voo = MAX 126 175 126 175 | mA
switching characteristics over recommended ranges of TaA and VCC {unless otherwise noted)
TEST mJ JORN
PARAMETER CONDITIONS MIN TYPY MAX | MIN TYPT mAX |
taiA) Access time from address CL = 30pF 45 86 45 70 ns
taig) Access time from chip select {enable time) See Note 3 20 50 20 40| ns
s  Disable time (S::a ::t:'; 20 50 20 40| ns

TEar conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
¥ All typical values are at Voo = § V, Ta = 26°C.
$Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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TBP24SA81

8192 BITS (2048 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

lagic symbol

pin assignment

INSTRUMENTS

POST OFFICE BOX 225012 # DALLAS, TEXAS 75265

TBP24SA81 TBP24SAB1
PROM 2048 X 4 J OR N PACKAGE
208 0 (TOP VIEW)
A1) a6 {Jv Ussl] vee
7] As[]2 17[JA7
AZ— Ad(ds 18] a8
A | e A3(Js  15(] A9
A — AQ a0 Ao[]s 4[]0
{2) 0 A 03 14]]
AS— = 2 A 047 A1 [s a1
A6 in 2047 AC _&Qz 133
17} acl UM o3 . A2y 122
e A10[]s wnfjaQ3
AS ————— GND[Qs 1[G
Ag {15)
ato—8___lg)
o {10} EN
recommended operating conditions
MJ JORN
PARAMETER UNIT
MIN NOM MAX MIN NOM MAX
Voo Supply voltage 4.5 5 55 1475 65 B.25 v
VIH High-level input voltage 2 2 v
VIL Low-level input voltage 0.8 0.8 v
YOH High-level output voltage 5.5 55 v
oL Low-level output current 16 16 | mA
Ta Operating free-air tamperature range -55 125 0 70 oC
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
v
MJ JORN
v PARAMETER TEST CONDITIONST UNIT
(o) MIN TYP¥ MAX | MIN TYP? MAX
g VIK Voo = MIN, f = —-18 mA -1.2 -1.2 v
v =24V 0.05 0.05
® 1 Ve = MIN, On VmA
OH cc VOH = 65V 0.1 I S
VoL Vee = MIN, IgL = 16 mA 058 0.b v
Iy Voo = MAX, V) =565V i 1| mA
HH Ve = MAX, V=23V 25 25 | uA
L Voo = MAX, Vi=05V —0.26 -0.25 | mA
e Voo = MAX 125 75 125 178 | mA
switching characteristics over recommended ranges of TA and VCC {uniess otherwise noted)
TEST MJ JORN
PARAMETER UNIT
CONDITIONS MIN TYP¥ MAX MIN TYP¥ MaAX
taiA) Access time from address CL = 30 pF 4B a5 45 70 ns
ta(s) Access time from chip select (enable time) Rpq = 3000 20 60 20 40 ns
Propagation delay time low-ta-high-level R = 6000
1
PLH output from chip select Sea Note 3 - 20 50 20 40 ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
YAl typical values are at Ve = 8V, Ty = 26°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
422 EXAS R




_ TBP28S86A
8192 BITS (1024 WORDS BY -8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

AQ
Al
A2
A3
Ad
A5
AB

A7 ——
ag_t23

64..@&. &
19

G3

&1 (20) 1~

t6)

14) L o
{3) A

TBP28SBBA

(7

{S}

1923
(2}

i

122

(18] EN

PROM 1024 X 8
8 __ Jo,

a8 a0
Jd TR
AN/ _._':11!...__02
R BT
ag 1o,
AT —-—--—--—-—-—{15: as
M
A5 e (37

recommended operating conditions

pin assignment

JW OR NW

TBP22S86A

PACKAGE

(TOP VIEW)

PARAMETER MIW JW OR NW UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 556 | 475 5 5,25 v
VIH High-level input voltage 2 2 Vv
VIL Low-levet input voltage 0.8 0.8 v
lon High-level output currant -2 -3.2 | mA
loL Low-level autput current 12 12 | mA
Ta Operating free-air temperature range —55 125 0 7Q °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONST M‘W: W ORth UNIT
MIN TYP MAX MIN TYP MAX
VK Voo = MIN, I = -18 mA -1.2 -1.2 v
VoH Vco = MIN, ioH = MAX 24 3.1 2.4 31 Y
VoL Voo = MIN, oL = 12 mA 0.5 05 | Vv
IGZH Voo = MAX, Vg =24V 50 50 #A
iozL Voc - MAX, Vo = 0.5V 80 —50 | uA
T Voc = MAX, V=55V 1 1| mA
I+ Vee = MAX, V=27V 25 25 | wA
M Voo = MAX, V=05V -0.25 -0.25 | mA
los? Voo = MAX -15 -100 | -20 -100 | mA
Ice Voo = MAX 110 170 110 165 | mA
switching characteristics over recommended ranges of TA and V¢ (unless otherwise noted)
TEST MJW JW CR NW
PARAMETER CONDITIONS MIN_ TYP?  MAX | MIN TYPE MAX |
taAl Access time from address CL = 30 pF 35 80 35 86 ns
tais) Access time from chip select {enable time) See Note 3 20 50 20 40 ns
tgis  Disable time ;:a :;:;F; 15 40 15 35 | ns

TFor conditions shown as MIN or MAX, use appropriate value specified uhder recornmended operating conditions.
YAl typical values are at Voo = 5V, Ta = 25°C,
$Not moare than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1,

{i’
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TBP28SA86A
8192 BITS {1024 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol pin assignment

TBP2BSABGA TBP28SAB6A
PROM 1024 X 8 JW OR NW PACKAGE

a8 0 {TOP VIEW)

Al {7 A {9} a0 -

A2 (6} A {10) at '

A3 {5) ADQ {11} a2

a—4 o AQ s .

A —3) Atoza aol U4

AB {2) A {15) a5

A7 (1) A {16} Q6

A8 {23) AO 17 a7

A9 {22) o

Ga 21} [ &

19

8358 EN

G2———

& (20} ~,

recommended operating conditions

M NW )
PARAMETER W JW OR UNIT
' . MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 6.5 | 4.75 5 6.286 v
ViH High-level input voltage 2 _ 2 v
ViL Low-level input voltage 0.8 0.8 v
VoH High-level output voltage 6.5 6.5 v
loL Low-level output current V2 12 | mA
Ta Operating free-air temperature range -56 125 0 70 °C
T . o . : :
=3 electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
o MIW JW OR NW
PARAMETER TEST CONDITIONST UNIT
% MIN  TYPY MAX MIN TYP MAX
VIK Vee = MIN, | = —18 mA -1.2 -1.2| v
VoH = 24V 0.05 0.05
! Voo = MIN, A
OH €c Von = 55V K o1 "
VoL Voo = MIN, oL = 12 mA 0.5 08 Vv
N Voo = MAX, Vi =55V 1 1| mA
tH Vcc = MAX, Vy =27V 25 28 | aA
TR Voo = MAX, V=05V -0.26 -0.26 | mA
ice Voo = MAX 126 175 125 175 1 mA
switching characteristics over recommended ranges of TA and VQ(C (unless otherwise noted}
TEST MJW JW OR NW
R UNIT
. PARAMETE : CONDITIONS MiN TYPY MAX | MIN TYP? MAX
taiAl Access time from address CL = 30 pF 35 80 35 70 ng
13(5) Access time from chip seiect (enable time} Ry = 30010 20 50 20 40 ns
Propagation delay time low-to-high-level R = 600 G
t 15 4 15 35 ns
PLH output from chip: select See Note 3 °
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
YAl typical values are at Voo = BV, Ty = 26°C,
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
| Texas WP
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TBP28S2708A
8192 BITS {1024 WORDS BY 8 BITS)

STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

1

TBP228S2708A

PROM 1024 X 8
A0—___d0~
PO AN
A2 6} A
A3--{-§-l—-— AG
Ad 0o AV
A} PRom AV
A6 {2 AT
A';L AN
ASL- AV
9 {22} a.
529 ~den

{13}

pin assignment

(9}
(10}
{1

Qo

{14)

2888

{15}

Qs
{16}

Qa6

{17} a7

recommended operating conditions

- TBP2852708A
NW PACKAGE

{TOP VIEW)

. NW
PARAMETER MIN_ NOM _MAX UNIT
Voo Supply voltage 4.75 5 K528 v
VI High-level input voltage 2 v
VL Low-leval input voltage 0.8 v
loH High-level output current -3.2 | mA
loL Low-level output current 12 | mA
Ta QOperating free-air temperature range [i] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
2]
NwW
PARAMETER TEST CONDITIONS MIN TYPT  MAX UNIT g
VIK Ve = 4.75, I} = —18 mA -1.2 vV o
VOH Voo = 4.75, o = -3.2mA 2.4 3.1 v o
VoL Voo = 4.75, gL = 12 mA 0.5 v
lozZH Voo = 5.25, Vg =24V 80 A
IozL Vee = 5.25, Vo =05V -850 | pA
N Voo = 6.25, V| =55V - 1 [ mA
I Vce = 5.25, V=27V 25 | uA
i Vee = 5.25, V=05V ~0.25 | mA
oSt Vee = 5.28 - 20 -100 | ma
Ice Vee = 5.26 110 165 | mA
switching characteristics over recommended ranges of TA and VG (unless otherwise noted)
TEST NwW
PARAMETER CONDITIONS MIN TYPT MAX UNIT
ta(A) Access time from address ) Cp = 30 pF 45 701 ns
tais) Access time from chip select (enable time) See Note 3 20 40 ns
tdis Disable time ;::e _Nostep; 20 40 ns
YAl typicat values are at Voo = 5V, Ta = 26°C, _
$Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
Texas W
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llec symbol TBP28S166 pin assignment TBP285166
PROM 2048 X 8 NW PACKAGE
A0—L__foy (TOP VIEW)
m - 19)
A2 (6] AS7 TQO
az 8 AT —“ﬁ—m
A4 {4: ag 113) g;
£_ (3 0 A
:z 2 PA T Ay -ﬁ:—_-oa
A7 {1) AT TQS
as—128) AV-'T_;}—-OB
5 {22} AV F——a7
ap—21 12
a3 {19) %
GZ-———“a] EN
e 20) [~
recommended operating conditions
NwW
PARAMETER MIN _NOM MAX UNIT
Ve Supply voltage 4.75 5 625 v
ViH High-level input voltage 2 v
Vi Low-level input voltags o8 v
I0H High-level autput current -3.2 | mA
ok, - Low-level output current 15 | mA
Ta Operating free-air temperature range 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
g PARAMETER TEST CONDITIONS NwW UNIT
O MIN TYPT MAX
g VK Vee = 4.75, lj = =18 mA -1.2 v
7y VOH Ve = 4.75, lop = —3.2mA 2.4 3. v
VoL Vee = 4.75, loL = 16 mA Q.5 v
lozH Voo = 5.25, Vg = 2.4 V 50 [ A
lozL Ve = 5.25, Vo = 0.5V -50 | uA
N Ve = 5.25, Vi = 56V 1 mA
IiH Voo = 5.25, V) = 2.7V 25 | A
M Voo = 5.25, Vi=05V ~0.25 | mA
lgg¥ Vee = 5.28 -20 -100 | mA
Ice Vee = 5.25 130 176 | mA
switching characteristics over recommended ranges of TA and Ve (unless otherwise noted)
TEST NW
PARAMETER CONDITIONS MIN_Tve? max | o7
taiA) Access time from address CL = 30 pF 35 75 ns
ta(s) Access time from chip select (enable time} See Note 3 15 a0 ns
tgis  Disable time :;-e :I:lep'; 15 40| ns
YAl typical values are at Vee = 5V, Ta = 25°C.
¥Not more than one autput should be shorted at a time, and duration of the shont circuit should not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1. :
Texas WP
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TBP28L22

2048 BITS (256 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic

pin assignment

symbol
TBP28L22
PROM 256 X 8
1) :
A ———d O :
112 AT ::’ ao
Az t3 AT ) o
2= av]—E& a2
P . 0
Al {9)
P 5 AV a3
a5 07 P vg S LL) S, VY
AG {18) AV 12} Qs
£ [ R
5,18l = A ar
G108 ) EN

recommended operating conditions

TBP2BL22
+ OR N PACKAGE

{TOP VIEW)

MJ JORN
TER UNIT
PARAME MIN NOM MAX MIN NOM MAX
Vec Supply voltage 4.5 5 55 |4.75 5 525 | V
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 Vi
10H High-level output current -2 -8.5 mA
loL Low-lgval output current 16 18 | mA
Ta Operating free-air temperature range -55 125 ] 70 | °C
elactrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
M.J JORN
ETER TEST CONDITIONS t NIt
PARAM 0 MIN TYPE Max | MIN TYP MAX "
VK Ve = MIN, lf = -18 mA -1.2 ~12 | v s
VoH Voo = MIN, IoH = MAX 24 3.1 24 3.1 v o
VoL Voo = MIN, gL = 16 mA G.5 0.5 v o
10zH Voo = MAX, Vg =24V 50 50 1 uA o
TozL Vco = MAX, Vo = 0.5 V ~ B0 -60 | sA
Iy Voo = MAX, V=55V 1 1| mA
I Voo = MAX, V)= 2.7V 25 25 | aA
m Voo = MAX, Vi = 0.5V -0.25 —0.25 | mA
log? Voo = MAX -25 -100 | -30 -100 | mA
lee Y Ve = MAX % 100 75 100 { mA
switching characteristics over recommended ranges of Ta and VO (unless otherwise noted)
- TEST MJ JORN
PARAMETER UNIT
CONDITIONS MIN TYP? MAX | MIN TYP} max
tah} Agcess time from address Cp = 30 pF 45 76 45 70 | ns
ta(S) Access time from chip select {enabte time) See Note 3 20 40 20 a5 ng
i ’ Cy = G pF
; isable t
tdis Disable time Sea Note 3 186 36 18 30+t ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
1Al typical values are at Vo = 5 V. Tp = 25°C.
$Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
__J
T {i’
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TBP28LA22
2048 BITS (256 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol pin assignment
TBP2BLAZ22 TBP28LAZ2
PROM 256 X 8 J OR N PACKAGE
1 o [TOP VIEW)
A ——t .
A1 {2) 1 AQ LQO AO E 1 vee
A2 3 AD L(ﬂ A1 ]2 A7
A3 @) , AQ @B __ a2 A2 (33 AB
e B >Ase Al g3 A3 [Ja AS
s 7 Aok 4 As s G2
a6 _8) aoh2 s go s G1
A7 (19} 7. AD ::+:QB Q1 E? Q7
. I~ AOl—"—a7 Q2 (s Qs
G212 & en N a3 [Je Qs
&1 (15}~
GND o Q4
recommended operating conditions
PARAMETER My JORN UNIT
MIN NOM M MIN NOM MAX
Ve Supply voltage 4.5 [ 5.5 | 4.78 5 5.256 v
VIH High-tavel input voitage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
VoH High-level cutput voltage 5.5 5.5 v
oL Low-level output current 16 16 { mA
Ta Operating free-air temperature range: -58 125 0 70 ec
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONS t MJt J ORtN UNIT
S ) MIN TYP MAaX MIN TYP MAX
o w Vi Voo = MIN, I} = —18 mA -1.2 -1.2 v
o) - VoH = 2.4 V 0.05 0.05
| V = MIN, A
2 OH cc Voh = 65V 0.1 o] "
7)) VoL Voo = MIN, oL = 16 mA 0.5 0.5 v
0 Voo = MAX, V=65V 1 1 mA
H Voo = MAX, V=27V 25 25 | pA
L VoC = MAX, V) = 05V -0.25 -0.25 | mA
e Voo = MAX 75 100 75 100 { mA
switching characteristics over recommended ranges of Ta and Vi (unless otherwise noted)
TEST M.J JORN
PARAMETER NI
. CONDITIONS MIN TYPE MAX | MIN TYpE MAX | oF
tap} Access time from address Cy = 30 pF 40 80 45 75 ns
1a(S) Access time from chip select (enable time} Riq = 3000 20 40 20 35 ns
Propagation delay time low-to-high-level Ryz = 60040
tPLH autput fraom chip select Ses Note 3 18 35 18 30- ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
AN typical values are at Voo = 5 V. Ta = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Saction 1.
T *i’
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TBP28L42
4096 BITS (512 WORDS BY 8 BITS)
LOW-POWER PBUGHAMMABLE READ-ONLY MEMORIES WITH 3-STATE QUTPUTS

fogic symbol

pin assignment

TBP28LAZ TBP28L42
PROM 512 X 8 4 "‘:SPP;E:‘:GE
{1)
T ° AT ::: ao A0 [ Vee
Az ) AT = (Y] A1 AB
A3 (a4} A7 ©) az A2 AT
aq 5! A—o- A o Qa3 A3E AB
Ag 18! 511 AV Tm A4 ] A5
POSED AV —any as Qo[ G
az 18} AY —"{TET_QG a1 [ a7
aa 19 8 AVp———ea7 az{] Qa6
il et TR
‘recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX MIN NOM MAX UNIT
veo Supply voltage 4.5 ] 6.5 | 4.75 5 5.25 v
Vi High-level input voltage 2 2 v
ViIL Low-level input voltage 0.8 0.8 v
IgH High-level output current -1 -1.8 | mA
oL Low-level putput current ] 81 mA
Ta Operating free-air temperature range -55 125 0 70 °C

electrical characteristics over recommended operating free-air

temperature range (unless otherwise noted)

MJ JORN
TEST CONDITIONS UNIT
PARAMETER MiN TPt max | MIN TYPF  MAX L]
VIK Vee = MIN, I = ~18 mA 1.2 12| v =
VOH Voo = MIN, IgH = MAX 24 31 24 31 v O
VoL Voo = MIN, IgL = 8 mA 0.5 05 V (a
IozH Vee = MAX, Vo = 2.4V 50 50 | uA o
lozL Vee = MAX, Vo =08V -850 -50 | wA
Iy Vo = MAX, V| =55V 1 1] ma
HH Voo = MAX, V=27V 25 25 | pA
M Voo = MAX, Vi =05V -0.25 ~Q.25 | mA
105§ Vee = MAX -10 -100 | -10 -100 | mA
Icc Voo = MAX 50 85 80 85 | maA
switching characteristics over recommended ranges of Ta and V¢ {unless otherwise noted)
TEST MJ JORN
PARAMETER ONIT
CONDITIONS MIN TYP¥ MAX | MIN TYPY maAX
ta(A) Access time from address CL = 30 pF 56 110 55 95 ns
1a(S) Access time from chip select (anable time) See Note 3 25 50 25 60 | ns
=5
tdis Disabie time See Notepg 25 50 25 40 ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
£ Al typical values are at Voo = BV, Ta = 28°C.
3Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second.
NOTE 3: Load circuits and voltage wavefarms ate shown in Section 1.
TExAS {" 4-29

INSTRUMENTS

POST OFFICE BOX 225012 » DALLAS, TEXAS 75265



TBP28L46 :
4096 BITS {512 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol pin assignment
TBP28L46 - TBP28L46
PROMBI1Z X B JW OR NW PACKAGE
Ap—8! 0 {TOP VIEW)
a1 ' AV——-—-[-?L—OO A7 2] vee
a2 8 avp—09 o ae]2
a3 5! avl-1 o, ABLJ3
aq 4 A%i A 13) a3 Adlls
AG {3} A {14} Q4 A3[ls
a6 2 PRy Il o5 Az
AL A8 Qa6 At
ag {23 8 agp—Un_ AOLLS
Ga 21 P Qoo
G3 ﬂ__. Q1o
G218 EN o2 [n
G200 [~ GND 12
recommended operating conditions
MJW JW OR NW
PARAMETER MIN NOM MAX MIN NOM MAX UNIT
vee Supply voltage 4.5 ] 556 | 4.75 5 5.25 v
VIH High-level input voltage 2 2 v
Vi Low-level input voltage 0.8 0.8 v
loH High-level output current -1 -1.6 | mA
loL Low-level output current 8 8] mA
Ta Operating free-air temperature range -~ 55 126 0 70 °*C

electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

MJW JW OR NW

P T conDITIONS T T

ARAMETER . TEST COND MIN TVP? MAX | min Tvpf max | WV
ViK Voo = MIN, H=-18 mA ~1.2 12| v
VOH Voe = MIN, IoH = MAX 2.4 31 2.4 31 v
VoL Vog = MIN, loL = 8 mA . 0.6 0.5 v
lazH Ve = MAX, Vg = 2.4V 50 50 | pA
1ozL Vee = MAX, Vo = 0.5V - 50 . -B0 | xA
i Vee = MAX, Vi=85V 1 t| mA.
IH Voo = MAX, V=27V 25 25 | gA
it Voo = MAaX, Vi =05V -0.25 -0.25 | mA
iog? Voo = MAX -10 -100 [ -10 -100 [ mA
[Ty Veoe = MAX 50 85 50 85 [ ma

switching characteristics over recommended ranges of T4 and Ve (uniess otherwise noted)

TEST MJW JW OR NW
PARAMETER NIT
CONDITIONS MIN_ TYPF MAX | MIN TYPF mMax Y
ta{A) Access time from address CL = 30pF 55 110 |- 55 95 | ns
ta(S} Access time from chip select (enable tima) See Nota 3 5 60 25 60| ns
. . CL = 5pF
idi Disabla t |
dis isable time See Note 3 25 50 25 40 ns

TFor conditions shown as MIN or MAX, use appropriate value spacmed under recommended operating conditions.
*All typical values are at Vo = 5V, Tp = 25°C.

§Not more than one cutput should be shorted at a time, and duratlon of the short circuit should not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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Py

TBP2BL86A
8192 BITS (1024 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

AD

. TBP2BLBEBA

(B} o

Al

{7)

A3
Ad
AS
AS
A7
AB
A9

520

16}

i5)

{4}

13)

2}

{23}
[22)

G20 g
a3 _\19)

1}

{18) EN

PROM 1024 X 8

(2

pin assignment

A7 Qo
AT {10 as
A7 ——m’—QZ
AT {13} a3
A7 Loq
AT {15} ‘a5
AT {16) a6
AY7 (a7) az?

recommended operating conditions

TBP2BLBGA

JW OR NW

PACKAGE

{TOP VIEW)

MJw JW OR NW :
PARAMETER MIN NOM MAX MIN NOM MAX UNIT
vee Supply voltage 4.5 § 655 |4.75 § 626 V
ViH High-level input voltage 2 2 v
VL Low-level input voltage 0.8 0.8 v
loH High-level output current -1 -1.6 | mA
loL Low-level output current 8 8 | ma
Ta, QOperating frae-air temperature range -55 1285 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
/2]
MJW JW OR NW
PARAMETER TEST CONDITIONS Tyt max | Tvet max | UNIT p=
ViK Voo = MIN, ff = —18 mA -1.2 -1.2 | Vv 8
VoH Veoc = MIN, loH = MAX 24 31 24 30 v o
VoL Ve = MIN, loL = 8 mA 0.5 0.5 v
oZH Vee = MAX, Vg = 24V 50 B0 { aA
10zL Voo = MAX, Vg = 0.5V 60 —B0 | pA
ly Voo = MAX, Vi =556V 1 1 mA
IH Ve = MAXK, V)= 2.7V 25 25 ph
m Voo = MAX, V) = 05V ~0.25 -0.25 | mA
Igs® Ve = MAX -10 -100 | -10 -100 | mA
lcc Voo = MAX 55 85 55 80 | mA
switching characteristics over recommended ranges of Ta and V¢ ¢ {unless otherwise noted)
TEST MW JW OR NW
PARAMETER CONDITIONS MIN TYPF MAX | MIN TYP? mMaAX UNIY
Ta(A) Access time from address CL = 30 pF 65 200 66 110.f ns
ta{S) Access time from chip select {enable time) See Note 3 40 125 40 80 ns
tdis  Disable time g:e 1:::2 25 100 26 60| ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
$All typical values are at Voo = 5V, Ta = 25°C,
§Not more than one output should he shorted at a time, and duration of the short circuit should not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
3
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TBP28L166

16,384 BITS (2084 WORDS BY 8 BITS)

LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE QUTPUTS

logic symbol pin assignment
TBP28L166 TBP2BL166
PROM 05X 8 NW PACKAGE
PR 0 ITOP VIEW)
PUpLL ) A7 v Uz vee
az- & AV T A6 ]2 AB
A3 ] As7 -?1-1——01 as [1a AS
a4 AV =i @2 Aa [ A10
as—___f L, 0o av e A3 []5 G
2 07 Aglb—— s
AB {15 A2 G3
a0 N T A1 G2
{23} AGpF——a0s
T avb_n__ o, AD Q7
A= he Qo Q6
A1) ———— 'Y
a9 T Q1 Q5
28 | EN Q2 Q4
St N1 GND 13 ] Q3
recommended operating conditions
: Nw
PARAMETER MIN _NOM  MAX UNIT
Veo Supply voltage 4,78 § 5256 v
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 v
loH High-level output current -1.6 | mA
loL Low-level output current 8| mA
Ta Operating free-air temperature ranga - 0 70 °C
electrical characteristics over recommended operating free-alr temperature range {unless otherwise noted)
g PARAMETER TEST CONDITIONS Nw UNIT
o MIN TYPT MAX
2 ViK Voo = 4.75, ) = —18 mA -12] v
Fr VaH Vee = 4.75, lgH = —1.6 mA 24 3.1 v
VoL Voo = 4.75, loL = 8 mA 0.5 v
lozH Vee = 5,265, Vg =24V B0 | uA
loze Vee = B.25, Vo =05V -80 | pA
Iy Ve = 5.25, Vi=585V 1] mA
H Vec = 5.25, Vi=27V . 26| pA
L Veo = 6.25, Vi = 0.6V —0.25 [ mA
st Veo = 56.25 -10 ~100 | mA
lce Voo = 5.2§ 75 110 | mA
switching characteristics over recommended ranges of Ta and Vg (unless otherwise noted)
TEST Nw
PARAMETER CONDITIONS MIN_ TVPT  mMax | NI
ta(A) Access time from address CL = 30 pF 80 125 ns
1a(S) Access time from chip select (enable time} See Note 3 44 65 ns
tdis Disable time ::e T\lostep; 3d 65 ns
VAl typical values are at Ve = BV, Ta = 25°C, .
*Not more than one output should be shorted at a time. and duration of the short circuit should not exceed one second.,
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
4.32 TExASs Q’
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SERIES 24 AND 28
PROGRAMMABLE READ-ONLY MEMORIES

recommended operating conditions for programming (see Figure 1'}

MIN  NOM MAX UNIT
Steady-state supply voltage : Voo 475 5 526 v
VIH 3 4 5
Input voltage i 5 B 5 v
Voltage at all outputs except the one to be programmed o Q 05 v
Supply voltage ievel to program a bit ] Vectpn 6.75 6 6,25 v
Select or enable level to program a bit V5(pr} 878 = 10 1" v
Qutput levst during interval tg Yoipr) 15.75 16 16.25 v
Low 44 45 46
Supply voltaga during verification (see step 14) High 5a 55 56 v
Time from Vg to settle and to verify need to program 3] 0 5 10 HS
Time from Ve = 6 V until chip select (enable} is at 10 V- 12 5 5 10 HS
Time from chip select {enable) high to start of program ramp 13 o 5 10 us
Ramp time, output program pulse ) tq 10 15 20 i
Duration of output program puise t5 15 20 20 us
Time from end of program pulse to chip salect {enable) low : 8 5 L] 10 us
Time from chip select (enable) Voo =0V 17 01 5 5 s
Time for cooling between bits g 30 BO 100 HS
Tims for cooling between words g 30 50 HE
Free-air temperature Ta 20 25 30 °C

.

stop-by-step programming instruction (see Figure 1)

1.

10.
1.
12.
13.
14.

. For bit locations that do not require programming, skip steps 5 through 11. -

. Apply Vg(py) to all the 5, EorG inputs, j| = 25 milliamperes. Active-high enables may be left high.

- JEENT- S S

Address the word to be programmed, apply 5 volts to Ve and active levels to all chip select (S and Sior chip
enable (E and E) inputs. '

Verify the status of a bit location by checking the output level.

. Decreass Ve to O voits.

Increase VG to VOC(pr) with a minimum current capability of 250 milliamperes.

PROMs

. Connect all outputs, except the one to be programmed, to VjL. Only one bit is to be programmaed at a time.

Apply the output programming pulse for 20 microseconds. Minimum current capability of the programming
supply should be 250 milliamperes. '

After terminating the output pulse, disconnect all outputs from Vy_ conditions.
Reduce the voltage at 3, E, or G inputs to V).

Decrease Ve to O volts. -

Return to step 4 until all outputs in the word have been- programmed.

Repeat steps 2 through 11 for each word in memory.

Verify programming of every word after all words have been programmad using Vo values of 4.5 and 5.5 volts.

TEXAS ‘Q
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SERIES 24 AND 28
PROGRAMMABLE READ-ONLY MEMORIES

ry: i - s——- v
ADDRESS -4 § -:X:: NEWwORD ' H
INPUTS WORD ADDRESS VALID . . ADDRESS
wd § 4 v
[t 1q ’
vec I -5V — —Veeipr}
— —ov L] ¢
fo—ektz . p—— iy — (e g |
L — = —Vg(pr} —START NEXT BIT
SEG
ts - { § et o ——— v,
! :"""14_‘"! —er-t5
A VD(Prl"""
OUTPUT (
BEING Y el
PROGRAMMED A
: v r 3§ — VoL

NOTE 4: Rise and fall times shoﬁld be = 1 us.

FIGURE 1. TIMING DIAGRAM AND VOLTAGE |
WAVEFORMS FOR PROGRAMMING SEQUENCE

wous I8
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current and complete.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright [0 1998, Texas Instruments Incorporated



