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

SEPTEMBER 1979—REVISED AUGUST 1984

® Expanded Family of Standard and Low
Power PROMs

® Titanium-Tungsten (Ti-W) Fuse Links for
Reliable Low-Voltage Full-Family-Compatible
Programming

® Full Decoding and Fast Chip Select Simplify
System Design

description

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, all family members utilize

® P-N-P Inputs for Reduced Loading On
System Buffers/Drivers

® Each PROM Supplied With a High Logic
Level Stored at Each Bit Location

® Applications Include:
Microprogramming/Firmware Loaders
Code Converters/Character Generators
Translators/Emulators
Address Mapping/Look-Up Tables

a common programming technique designed to program each link with a 20-microsecond pulse.

The 4096-bit and 8192-bit PROMs are offered in a wide variety of packages ranging from 18-pin 300 mil-
wide thru 24 pin 600 mil-wide.The 16,384-bit PROMs provide twice the bit density of the 8192-bit PROMs
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} (S or §) 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 require
the uncompromised speed of Schottky technology. The fast chip-select access times allow additional

decoding delays to occur without degrading speed performance.

PACKAGE' AND
TYPE NUMBER TEMP::A'::JERE RANGE OuTPUT BIY SIZE Acc.rs\;zcr?;:: RFORM’:;(;:ER
CONFIGURATION® | (ORGANIZATION)
DESIGNATORS ADDRESS|SELECT | DISSIPATION
TBP24510 MJ, J, N v 1024 Bits s | 20m 35 W
TBP24SA10 MJ, J. N ) (256W x 4B) ® m
TBP28542 MJ, J, N v
TBP2BSA42 MJ, 4, N IR 4096 Bits
35 20 0 mW
TBP28546 MJIW, JW, NW v (512W x 8B ns ns 500 m
TBP2BSA46 MJIW, JW, NW )
M), J, 4096 Bi
TBP24541 J.N v Bits w0 | 20me 475 mw
TBP24SA41 MJ, J, N O (1024 x 4B)
TBP24S81 MJ, J, N v 8192 Bits
45 20 625 mW
TBP24SA81 MJ, J, N ) (2048 x 4B) ns ns m
TBP2BS86A MJIW, JW, NW v ]
8192 Bits
TBP2BSA86A MW, JW, NW ) (1024 x 881 45ns | 20ns 825 mW
TBP2BS2708A NW v
16,384 Bits
v g 35 1 650 mW
TBP28BS166 NW (2048W x 8B) ns 5ns 0 m

TMJ and MJW designates full-temperature-range circuits {formerly 54 Family), J, JW, N, and NW designates commercial-temperature-

range circuits (formerly 74 Family).
¥ 9 = three state, ©= open collector.
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SERIES 24 AND 28
STANDARD AND LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES

low power PROMs

To upgrade systems utilizing MOS EPROMSs or MOS PROMs, 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.

PACKAGE! AND TY F
TYPE NUMBER | TEMPERATURE RANGE ouTPUY BIT SIZE ACCE:;C::\AZESR ORMA::\::EH
CONFIGURATION? | (ORGANIZATION)
DESIGNATORS ADDRESS |SELECT | DISSIPATION
TBP28L22 MJ, JN v 2048 Bits
Tep28LA22 MJ, J, N ) {256W x 8B) 45ns | 2008 375 mW
TBP28L42 MJ, J. N v 2096 Bits some | 300 250
TBP28L46 MIW, JW, NW v {512W x 8B)
TBP28LB6A MIW, JW, NW \vJ 8192 Bits 80ns | 35ns 350 mW
(1024W x 8B)
TBP28L166 NW v 16,384 Bits 65ns | 30ns 350 mW
(2084W x 8B)

tMJ and MJW designates fuli-temperature-range circuits (formerly 54 Family), J, JW, N, and NW designates commercial-temperature-
range circuits (formerly 74 Family}.
t © = three state, & = open collector.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT EQUIVALENT OF 3-STATE OUTPUTS EQUIVALENT OF OPEN-COLLECTOR
OUTPUTS
vee *— — - Vee
>
<
q $
p - - ouUTPUT
o
o+ ) INPUT - =
g OUTPUT
/)
‘ —
Programming circuit not shown Programming circuits not shown Programming circuit not shown
absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)
Supply voltage (see NOte 1) .. ... ... . 7V
INPUL VOITBEE .« « .« o o o oo et e et m e s e e e 55V
Chip-select peak input voltage (S, St, 52) (see Note 2) .. ... oo e 11V
OFf-state OULPUT VOITAGE . . . . o o oo e oo e e et mm e e 5.5V
Off-state peak output voltage (see Note 2) . ... ... ... vt e 16.25 vV
Operating free-air temperature range: Full-temperature-range circuits (M suffix) —-55°C to 125°C
Commercial-temperature-range circuits . . . . .. .. 0°C to 70°C
Storage temperature FANGE . - - .. ... cow s a s -65°C to 150°C
NOTES: 1. Voltage values are with respect to network ground terminal.
2. These ratings apply only under the conditions described in the programming procedure.
T *”
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T8P24510
1024 BIT (256 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

pin assignment

TBP24S10 TBP24510
PROM 256 X 4 J or N PACKAGE
(5) {TOP VIEW)
AQ———— O
16) a6 [+ LUhs[d vee
Al ——————ql
ap 1) Avk—02 oo As[]2  15[] A7
a) {11) A4lls  1apJG2
A3 ———ril 0 AVlk———mm =
O A% avl—00 o, A3[]s 3]G
a5 12 avl—19 a3 ao[]s 2[00
ST A10e  npai
(15) A2 wpaz
A ————o 7
Sp_0a = GND [Ja of] Q3
G1 (13} | EN
recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 5.6 | 4.76 5 5.25 v
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \4
IOH High-level output current -2 -6.56| mA
oL Low-level output current 16 16 | mA
Ta QOperating free-air temperature range -55 125 4] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
MJ JORN
PARAMETER TEST CONDITIONS T MIN_ TYPT  MAX MIN_ TYPE  MAX UNIT o
ViK Vee = MIN, | = —18 mA ~1.2 -1.2| v s
VOH Vee = MIN, ipH = MAX 24 3.1 2.4 3.1 v o
VoL Vee = MIN, loL = 16 mA 0.5 0.5 v o
lozH Vce = MAX, Vo = 24V 50 50 | #A o
lozL Vee = MAX, Vo = 05V -50 -50 | WA
I Voe = MAX, Vi =55V 1 1] mA
W Vee = MAX, V) =27V 25 25 uA
W Vee = MAX, V) =05V ~0.25 ~0.25 | mA
los? Vee = MAX -30 -100 | -30 -100 [ mA
Ice Vee = MAX 75 100 75 100 | mA
switching characteristics over recommended ranges of Ta and VC( (unless otherwise noted)
TEST MJ J ORN
PARAMETER CONDITIONS WIN_ TYPT MAX | MIN TYPE _MAX | o
ta(A) Access time from address CL = 30pF 35 75 35 55 ns
ta(s) Access time from chip select (enable time} See Note 3 20 40 20 35 ns
tgis  Disable time ;Le ;Iostep; 15 40 15 35| ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
T All typical values are at Vo = 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 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 TBP24SA10
J OR N PACKAGE
© PROM 256 X 4 (TOP VIEW)
A0 0
e a6 [ Use[] vee
Al
n (12) As[]2 15[ A7
A2 A Qp————a0 a4 =
@ o) 3 141G2
A3 0 AQ————a1 A3 [] 11
13) A= (10) 4 3
A4 255 A Qp———a2 Ao [
a2 nol—® a3 5 12[]ao
() Aards nldan
A6 s , A2[]7 w2
A7 GND (s 9] a3
G214 I T -
TETN |
recommended operating conditions
PARAMETER M) JORN UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage . 4.5 5 5.5 | 4.75 5 5.25 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
VoH High-level output voltage ) 5.5 5.6 v
oL Low-level output current 16 16 | mA
TA Operating free-air temperature range -55 125 [o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
MJ JORN
PARAMETER TEST CONDITIONS T
v MIN_ TYPt MAX | MIN TYPE WMAX | o0
8 VIK Vee = MIN, I} = —18 mA -1.2 -1.2 v
VOH = 2.4V 0.05 0.05
| Vee = MIN,
S OH ce VoH = 655V 0.1 o1 ™
« VoL Ve = MIN, oL = 16 mA 05 045 V
) Voo = MAX, V| =55V 1 1] mA
H Voo = MAX, Vi =27V 25 26 | pA
M Vee = MAX, V) =05V -0.25 -0.25 | mA
IcC Vce = MAX 75 100 75 100 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
TEST MJ JORN
PARAMETER T
CONDITIONS MIN TYP¥ MAX | MIN TYP! MAX UNI
ta(A) Access time from address CL = 30pF 35 75 35 65 ns
ta(s) Access time from chip select (enable time) Rt = 3004 20 40 20 35 ns
Propagation delay time low-to-high-level RL2 = 600 Q@ )
15 40 35
tPLH output from chip select See Note 3 20 ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions,
¥ All typical values are at Voc = 5V, Ta = 25°C.
NOTE 3: Load circuits and voitage waveforms are shown in Section 1.
i
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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

TBP28S42 TBP28S42
PROMBS12 X 8 J OR N PACKAGE
) 0 {TOP VIEW)
:‘: (2 AV +00 Ao [ vee
Az 3 Ava A1 (]2 A8
az.la AVp—a—a2 a2(s A7
P Al AvTos A3[]a A6
a5 _118) 511 AVTm A4[]s A5
a7 AVTQS ao[e G
ay 18 AVTQG a1 Q7
ag 19 R AVf———07 az2(]s a6
g8 ey a3]e Qs
GND [Jio Q4
recommended operating conditions
PARAMETER MJ JORN UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 4.5 5 55 | 4.75 5 5.25 \
VIH 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
foL Low-level output current 16 16 mA
Ta Operating free-air temperature range -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)
PARAMETER TEST CONDITIONS ' M. JORN UNIT [72]
MIN TYP} MAX | MIN TYP} MAX s
VIK Yoo = MIN, | = —18 mA -1.2 -1.2 A
VOH Vee = MIN, IoH = MAX 2.4 3.1 2.4 3.1 v g
VoL Vee = MIN, loL = 16 mA 0.5 0.5 \4 o
lozH Vee = MAX, Vg =24V 50 50 | wA
lozL Vee = MAX, Vg =05V -50 -50 pA
h Vee = MAX, V| =556V 1 1 mA
I+ Vee = MAX, V=27V 25 25 | uA
I Voo = MAX, V=05V -0.25 -0.25 | mA
l0s? Voo = MAX -30 -100 | -30 -100 | mA
lcc Voo = MAX 100 135 100 135 | mA
switching characteristics over recommended ranges of TA and V¢ (unless otherwise noted)
PARAMETER TEST M) JORN UNIT
CONDITIONS MIN TYP! mMAX | MIN TYPF MAX
ta(A} Access time from address C| = 30 pF 35 70 35 B0 ns
ta(s) Access time from chip select (enable time) See Note 3 20 a5 20 45 ns
) . CL = 5pF
tdis Disable time Ses Note 3 15 45 15 40 ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
YAl typical values are at Vog = 5V, Ta = 25°C.
SNot 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 {5’ 415
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TBP28SA42
4096 BITS (512 WORDS BY § BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol pin assignment
TBP28SA42 TBP28SA42
Al
SROM ST X8 J OR N PACKAGE
- {TOP VIEW)
JURLLESNENS By )
@ Aol a0 ao [T 20 vee
NS - Aot o a1z 19l As
P ey T —Y a2lls  ref] a7
ag_® A0 AQ—9 o3 az[s 10 ae
PRIED) 511 aol—1U o4 aa]s 18] A5
A6 “n AQ _ﬂ).__og, QO[:G 1536
8 aol 113 o6 arfr for
A 119 . Caoh 8 o a2(s 3[Jos
it Q3(]e 12f]05
115~
G En aNo[Jio 1i[] 04
recommended operating conditions
MJ
PARAMETER JORN UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 v
Vi High-level input voltage 2 2 \4
VL Low-level input voltage 0.8 0.8 \4
VOoH High-level output voltage 5.5 5.5 A
oL Low-level cutput current 16 16 | mA
Ta Operating free-air temperature range -565 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
MJ JORN
PARAMETER TEST CONDITIONS 1 NIT
MIN TYPt MAX | MIN TYP¥ MAX v
VIK Vee = MIN, = -18 mA 1.2 -12 | Vv
VoH = 24V 0.05 0.05
b Vv = MIN, A
OH cc Vor = 65V 0.1 o1 | ™
VoL Vce = MIN, loL = 16 mA 0.5 0.5 v
[ Vee = MAX, V| =565V 1 1 mA
4 Vee = MAX, Vi =27V 25 25 A
i, Vee = MAX, V=05V -0.25 1 -0.25 | mA
icc Vee = MAX 106 135 105 135 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
PARAMETER TEST Ml J OR N UNIT
CONDITIONS MIN TYPT MAX | MIN TYP? maX
ta(A) Access time from address Cp = 30pF 35 75 35 65 ns
ta(S) Access time from chip select (enable time) R = 300Q 20 45 20 35 ns
_— Propagation deIAav time low-to-high-level RL2 = 600 @ 15 45 15 a5 ns
autput from chip select See Note 3
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
1Al typical values are at Veg = 5V, Ta = 25°C.
NOTE 3: Load circuits and vaitage waveforms are shown in Section 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 pin assignment TaP285aG
PROM 512 X B JW OR NW PACKAGE

a8 0. {TOP VIEW)
a0 AV—LQO a7 Ua} vVee
Az 8___| avp—12 o Ae2
Az avk— As[s
a1 Sal agp—1 o A4
as—2 | AY |04 A3[]s
Ae—2 A8 o . A2 s
Jy L Avp—HE__ At
ag 23 8~ avh2 o AO[]s
54% & ao[]
ca—2 a1 o
G2 18| EN az2{n
G120 ) GND 2

recommended operating conditions

MJW JW OR NW
PARAMETER MIN NOM MAX | MIN NOM MAX UNIT
vee Supply voltage 4.5 5 55 | 4.75 5 b5.25 v
VIH High-level input voitage 2 2 v
VL Low-level input voltage 0.8 0.8 v
loH High-leve) output current -2 -86.5 mA
oL Low-level output current 16 16| mA
Ta Operating free-air temperature range -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
v MW JW OR NW 2]
PARAMETER TEST CONDITIONS T MIN TYPE MAX | MIN TYPE  MAX UNIT E
VK Vee = MIN, I} = —18 mA -1.2 -1.2 v O
Vo Vee = MIN, I0H = MAX 24 31 2.4 31 v [« o
VoL Vee = MIN, loL = 16 mA 0.5 0.5 \ o
l0zH Vce = MAX, Vo = 24V 50 50 A
lozL Vee = MAX, Vg = 05V -~ 50 -50 A
1) Vce = MAX, V| = 565V 1 1] mAa
Iy Vee = MAX, V| =27V 25 25| uA
IS Vee = MAX, V) =05V -0.25 -0.26 1 mA
los? Vee = MAX -15 -100 | -20 -100 | mA
icc Ve = MAX 100 135 100 135 | mA
switching characteristics over recommended ranges of Tp and VG (unless otherwise noted)
TEST MJW JW OR NW
PARAMETER CONDITIONS MN_Tvpt max | min_Tvet max | V7
ta{A) Access time from address CL = 30 pF 35 70 35 60 ns
ta(s) Access time from chip select {enable time) See Note 3 20 45 20 35 ns
tgis  Disable time g:e ‘No‘r;:g 15 40 15 35| ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditians.
AN typical values are at Vee = 5V, Ta = 256°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.
e
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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
TBP28SA46 TBP28SAAG
JW OR NW PACKAGE
®) PROM 512X 8 (TOP VIEW)

A9 (7} 0} {9)

Al ———— AQp———a0

A2 (&) AQ __(1_0)___ al

A3 —((?)—-— L 0 AO __DL a2z

aa—2 Agii AQO ._%%— 03

As—o— AQ 5 Q4

AB ————— AL Q5

a7 -1 aQl 118 o

as3 | o) Aol o

Ea _m &

1 {19)

G2 (18) EN

G1 _f2o) N

recommended operating conditions
PARAMETER MW JW OR NW UNIT
MIN NOM MAX MIN NOM MAX

vee Supply voitage 4.5 5 5.5 | 475 5 5.25 v
VIH High-level input voitage 2 2 A
ViL Low-level input voltage 0.8 0.8 v
VOH High-level output voitage 5.5 55 v
oL Low-level output current 16 16 mA
Ta Operating free-air temperature range -55 125 o] 70 °C

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

MJW JW OR NW
PARAMETER TEST CONDITIONS N TYPT MAX | MIN TYPT  MAX uNIT
VIK Vee = MIN, I = —1BmA ~-1.2 -1.2 \
o Veg - N Vow=EE o7 o ™
VoL Vee = MIN, oL = 16 mA 0.5 0.5 Vv
] Vee = MAX, V| = 55V 1 1| mA
IIH Ve = MAX, V=27V 25 25 | pA
hL Voo = MAX, V) =05V -0.25 -0.256 | mA
lcc Vee = MAX 100 135 100 135 | mA

switching characteristics over recommended ranges of Ta and VCC {unless otherwise noted)

PARAMETER TEST MW JW OR NW UNIT
CONDITIONS MIN _TYPE MAX | MIN TvP} MAX
ta{A) Access time from address CL = 30 pF 35 75 35 65 | ns
ta(s) Access time from chip select [enable timel Rpp = 3000 20 45 20 35 ns
PLH Propagation de!-ay time low-to-high-level Rz = 600 Q 15 20 15 as ns
output from chip select See Nate 3

tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Al typical values are at Vcc = BV, Ta = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{i’
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TBP24541
4096 BITS (1024 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol pin assignment
TBP24S41 TBP24541
PROM 1024 X 4 J OR N PACKAGE
(TOP VIEW)
A0 () a
s a6 [ Ure[J vee
A1 (8)
(7 A5 ]2 17[] A7
az— 7]
Az—tat | 14l Aells oLl as
a3 A5 — A3[]s  15[] A9
2) L AV aols 1sao
T 08 Av— a2 are 0o
:S 17 Avl— a3 az[ls 2fla2
ag__116) Gs; gs 0 83
9 10 2
A9 {18) 9
G2 (10} =
G (8 EN
recommended operating conditions
PARAMETER M) JORN UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \2
VIH High-leve! input voltage 2 2 \4
VL Low-level input voltage 0.8 08 v
Io0H High-tevel output current -2 -32 | mA
loL Low-level output current 16 16 | mA
Ta Operating free-air temperature range -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
0
MJ JORN
PARAMETER TEST CONDITIONS T T
MIN_TYPT MAX | MIN Tyt max | O g
ViK Vce = MiN, Ih = ~18mA -1.2 -1.2 4 o
VoH Vce = MIN, IoH = MAX 24 3.1 24 31 v a
VoL Vee = MIN, loL = 16 mA 0.5 05| Vv
lozH Vee = MAX, Vo =24V 50 50 uA
lozL Vee = MAX, Vo = 05V —50 -50 | uA
i Vee = MAX, Vi=55V 1 1 [ mA
WH Voo = MAX, V=27V 25 25 HA
M Voo = MAX, Vi =05V ~0.25 —0.25 | mA
10g? Voo = MAX -15 -100 | -20 -100 | mA
IcC Vee = MAX 95 140 95 140 | mA
switching characteristics over recommended ranges of TA and V¢C (unless otherwise noted)
PARAMETER TESY M) JORN UNIT
CONDITIONS MIN Tyri MmAX MIN TYP? MAX
ta{A) Access time from address CL = 30pF 40 75 40 60 ns
ta(S}) Access time from chip select {enable time) See Note 3 20 40 20 30 ns
CL = 5pF
; i i 20 40 20 '30
tdis Disable time See Note 3 ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
*All typical values are at Vee =5V, Ta = 256°C.
8Not more than ane 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.
384 #
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TBP24SA41
4096 BITS (1024 WORDS BY 4 BITS)

STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol

pin assignment

TBP24SA41 TBP24SA41
PROM 1024 X 4 J OR N PACKAGE
) o (TOP VIEW)
M a6 v sl vee
A ] as[J2 [ A7
2; o A4[g3  18[] A8
) AQ.—%—QO A3[s s A
A (2) Al AQp———m ads 10 ao
As— 1023 ol U2 o Als o
Al an AQ_M._Qg 52E7 2]} Q2
A e | G1Js nda3
A8 —5) GND[Jeo 10[]G2
A9
G110 =
G (8) | EN
recommended operating conditions
mMJ JORN
PARAMETER uNIT
MIN NOM MAX | MIN NOM MAX NI
Voo Supply voitage 4.5 5 5.5 | 4.76 5 5.25 v
VIH High-levet input voltage 2 2 \Y
ViL 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 -B5 125 [o] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
-gg MJ JORN
PARAMETER TEST CONDITIONS UNIT
e} MIN_ TYPE MAX | MIN TYP¥ MAX
g ViK Vee = MIN y = —18 mA -1.2 -1.2| v
» VoH = 24V 0.05 0.05
i Vee = MIN,
OoH cc Von = 5.5V 0.1 o ] ™
VoL Ve = MIN, igL = 16 mA 0.5 05| V
Iy Voo = MAX, Vy =55V 1 1| mA
m Ve = MAX, vy =27V 25 25 1 pA
M Voo = MAX, V) =05V -0.25 -0.25 | mA
icc Ve = MAX 95 140 95 140 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
TEST MJ JORN
PARAMETER
CONDITIONS MIN_ TYPT MAX | MIN _TYP! MAX unIT
ta(A) Access time from address CL = 30 pF 40 75 40 60 ns
ta(S} Access time from chip select (enable time) Ry = 3000 20 40 20 30 ns
Propagation delay time low-to-high-level Rz = 6000
20 40 20 30
tPLH output from chip select See Note 3 ns
tFor cenditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
%Al typical values are at Veg = 5 V. TA = 26°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
i
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TBP24S81
8192 BITS (2048 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol pin assignment
TBP24581 TBP24S81
J OR N PA
PROM 2048 X 4 CKAGE
(5) 0 (TOP VIEW)
AQ———
a8 Aas [ Uls[Q vee
Az A5 [J2  17{] A7
PO Aa[ls  16[] A8
A3 Avk—14__ oo A3[]s 5[] A9
@ | ° 13) A0(ls 1al] Q0O
As—= | {A__ AVI———1
o0 a7 ,ol U2 o, A s a1
27 an R AT A2[07  12[Ja2
A8 (16} A10 ES 11:’03
= GND[]s 10[]JG
A9 {15)
10 {8} 10
G (0 ~NJen
recommended operating conditions
MJ
PARAMETER JORN UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voitage 4.5 5 55 | 4.75 5 5.26 v
VIH High-level input voltage 2 2 v
VIL Low-level input voltage 0.8 0.8 v
I0H High-level output current -2 -3.2 | mA
loL Low-level output current 16 16 | mA
Ta Operating free-air temperature range -55 125 [¢] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
(2]
MY JORN
PARAMETER TEST CONDITIONS T UNIT
R T MIN_ TvP? max | min TYPF max E
VIK Ve = MIN, I} = —18 mA -1.2 -1.2 v 8
VOH Vee = MIN, loH = MAX 2.4 3.1 2.4 3.1 \4 a
VoL Ve = MIN, loL = 16 mA 0.5 0.5 \
lozH Vee = MAX, Vo = 24V 50 50 | wA
lozL Vee = MAX, Vo = 05V -50 -50 pA
b Ve = MAX, V| = 55V 1 1] ma
Ly Vee = MAX, V=27V 25 25 A
['TR Vee = MAX, V| =05V —-0.25 -0.25 mA
108} Voo = MAX -15 -100 | -20 -100 | mA
Icc Vee = MAX 125 175 125 175 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
PARAMETER TEST MJ JORN UNIT
CONDITIONS MmN TYP  max | Min TvPf max
ta(A) Access time from address Ci = 30 pF 45 85 45 70 ns
ta(s) Access time from chip select [enable time) See Note 3 20 50 20 40 ns
Ci = 5pF
: i i 20 50 20 40
tdis Disable time See Note 3 ns
TEor conditions shown as MIN or MAX, use appropriate value specified under recommended aperating conditions.
Al typical values are at Vee = BV, Ta = 26°C.
$Not mare 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 ‘V 4-21
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TBP24SA81
8192 BITS {2048 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

SINOYd

logic symbol pin assignment
TBP245A81 TBP245A81
PROM 2048 X 4 J OR N PACKAGE
(5) (TOP VIEW)
AQ —eed O
a1 6) As [J1 Uhe[D vee
o As[]z ] A7
a3 (4) A4 E 3 16 ] A8
—_——d
A3 s
JOSED acl—4 g E 15[] A9
@ [, 0 a0 AL Ao(ls 14[]JQo
A= Amar aob 12 o, A1[]s  13[Ja1
::_—(m o TR Az[]r  2a2
ag 18} ‘ A10[Js  nw[ja3
NS GND []o 10[] G
PRTLI B 1)
-9 IJen
recommended operating conditions
M)
PARAMETER J OR N UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 | 4.75 5 6.25 A%
ViH High-level input voltage 2 2 A"
ViL Low-level input voltage 0.8 0.8 \4
VOH High-level output voltage 55 5.5 \"
oL tow-level 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)
MJ JORN
PARAMETER TEST CONDITIONS T o UNIT
E3
MIN TYP? MAX | MIN TYP} MAX
ViK Vee = MIN, = -18mA -1.2 -1.2 v
VOH = 2.4 V 0.05 0.05
! \7 = MIN, A
OH cc VoH = 65V ] oxm
VorL Voo = MIN, loL = 16 mA 0.5 0.5 \4
I} Vee = MAX, Vi =565V 1 1 mA
H Voo = MAX, Vi =27V 25 25 | uA
[ Voo = MAX, Vi =05V -0.25 -0.25 mA
icc Voe = MAX 125 175 125 175 | mA
switching characteristics over recommended ranges of Ta and V¢ (unless otherwise noted)
PARAMETER TEST M) J OR N UNIT
CONDITIONS MIN TYP? MAX | MIN TYP? MAX
ta(A) Access time from address CL = 30 pF 45 95 45 70 ns
ta(S) Access time from chip select (enable time) Rp1 = 300 Q 20 50 20 40 ns
tPLH Propagation dei'ay time low-to-high-level RLg = 6000 20 50 20 40 ns
output from chip select See Note 3
TEor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
1Al typical values are at Vg = 5V, TA = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
i
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TBP28S86A

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

logic symbol

TBP28S86A
PROM 1024 X 8
AOLO
a1 a
az_l8) Av
a3 t5) A
a4 ‘;’ A0 AV
as 2 ST
(@
AV
A7 1] A7
as_t23) A
a2 |,
Ga (21) p~ &
{19}
63
G218 EN
1129 1

9

110)
11

(13)

{14}

{15}
(16)

{17}

recommended operating conditions

pin assignment

Q2
Q3
Q4
Qs
Q6
Q7

TBP28S86A
JW OR NW PACKAGE

[TOP VIEW)

PARAMETER MW JW OR Nw UNIT
MIN NOM MAX MIN NOM MAX
Vee Suppiy voltage 4.5 5 6.5 | 4.75 5 5.25 v
Vi High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -2 -3.2 mA
loL Low-level output current 12 12 | mA
Ta Operating free-air temperature range -565 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
(2}
PARAMETER TEST CONDITIONS t MIw JW OR Nw UNIT E
MIN TvP¥ MAX MIN TYPF MAX o
ViK Vee = MIN, i = —18 mA -1.2 -1.2 v o
VOH Ve = MIN, loH = MAX 2.4 3.1 2.4 3.1 \ 0.
VoL Vce = MIN, oL = 12 mA 0.5 05| Vv
I0ZH Vee = MAX, Vo =24V 50 50 | pA
ozt Ve = MAX, Vg =05V -50 -50 uA
T Vcc = MAX, V| =55V 1 1| mA
IT¥] Ve = MAX, V=27V 25 25 pA
M Vce = MAX, Vi =05V —0.25 ~0.25 | mA
log3 Voe = MAX -15 -100 | -20 -100 | mA
lcc Vee = MAX 110 170 110 165 mA
switching characteristics over recommended ranges of TA and Vo {(unless otherwise noted)
TEST MJW JW OR NW
PARAMETER CONDITIONS MIN_TvPE MAX | MiN_Tvpt wax | T
taA) Access time from address Cp = 30 pF 35 80 35 65 ns
ta(S}) Access time from chip select {enable time} See Note 3 20 50 20 40 ns
tgis  Disable time ;Le ;Ost:g 15 40 15 35 | ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended aperating conditions.
YAl typical values are at Vee = 5V, Ta = 25°C.
8Not 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.
INSTIRCRIENTS 423
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TBP28SAB6A
8192 BITS (1024 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol

pin assignment

TBP28SA86A
PROM 1024 X 8
ao—8 o,
Al vil AD {9)
A2 (6) AO {10) )
Az_8) oS I
A4 181 L 0 A —-—“L'—os
as—3 | Az a4 o
ae 12 Aol 8 o
{1) A O {16) Q6
ag—iz Aok o
(22) 9
E;'4_£”_.b &
s
G2————
NN |

recommended operating conditions

TBP2BSAB6A
JW OR NW PACKAGE

(TOP VIEW)

vce
A8
A9
G4
G1
G3
G2
Q7
Q6
Qs
Q4
Q3

MJwW
PARAMETER JW OR Nw UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 | 4.75 5 65.25 v
ViH High-level input voltage 2 2 \4
Vi Low-level input voltage 0.8 0.8 \
VOH High-tevel output voltage 55 5.5 v
loL Low-ievel output current 12 12| mA
TA Operating free-air temperature range -55 125 Q 70 °C
=33 electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
o MJW JW OR NW
g PARAMETER TEST CONDITIONS ¥ 3 uNIT
MIN TYP MAX MIN TYP! MAX
«w ViK Vce = MIN, | = —18 mA -1.2 -1.2| v
VOH = 2.4V 0.05 0.05
| V = MIN, A
OH cc Von =55V o7 xn
VoL Vee = MIN, loL = 12 mA 0.5 0.6 v
[ Vee = MAX, V=556V 1 1] mA
1 Voe = MAX, Vi =27V 25 25 | pA
[ Vce = MAX, V=05V -0.25 —0.25 | mA
Ice Vee = MAX 125 175 125 175 mA
switching characteristics over recommended ranges of TA and V¢ (unless otherwise noted)
PARAMETER TEST MJW JW OR NwW UNIT
CONDITIONS min Tyef max | Mmin TYPE  MAX
talA) Access time from address CL = 30 pF 35 80 35 70 ns
ta(S) Access time from chip select {enable time) Ry = 3008 20 50 20 40 ns
i i -to-high-level R 2 = 600
tPLH Propagation delay time low-to-high-level L2 = 600 @ 15 40 15 35 ns
output from chip select See Note 3
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
£All typical values are at Voc = 5V, Ta = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
TEXAS e
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TBP28S2708A

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

logic symbol

TBP2852708A

pin assignment

TBP28S2708A
PROM 1024 X 8 NW PACKAGE
{TOP VIEW)
08 o~ A7 Vee
A1 (7 ~ AT (9) a0 AB A8
A2 (6) AY (10} a1 AB A9
Az (5) AY (11) Q2 A4 EC
4) (13) A3 G
A4 o AVl———as3
(3} SA— A (1) A2 NC
A5 1023 Vb———o
(2) {15) A1l NC
A6 AV }———qas5
(1} (16) AO Q7
A7 AY f———0Q6
{23) AT L B Qo Q6
(22) J a as
A9=20 1 Q2 Q4
G——D{en GND a3
recommended operating conditions
PARAMETER NW UNIT
MIN NOM MAX
Vee Supply voltage 4.75 5 5.25 v
ViH High-tevel input voltage 2 \4
Vit Low-level input voltage 0.8 v
IoH High-level output current -3.2 | mA
loL Low-level output current 12 | mA
Ta Operating free-air temperature range 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
(2]
NW
PARAMETER TEST CONDITIONS T UNIT E
MIN TYP MAX o
VIK Vee = 4.75, ) = ~18 mA -1.2 \4 o
VOH Ve = 4.75, IoH = 3.2 mA 2.4 3.1 \ a.
VoL Ve = 4.75, loL = 12 mA 0.5 v
10zH vce = 5.25, Vg = 2.4V 50 | uA
lozL Vge = 5.25, Vg =05V -50 | prA
N Ve = 5.25, Vi=55V 1] mA
I Vee = 5.25, Vi =27V 25 nA
m Veg = 5.25, Vi = 0.5V ~0.25 | mA
Igs? Vce = 5.25 -20 -100 | mA
Icc Ve = 5.2 110 1656 | mA
switching characteristics over recommended ranges of Ta and Vg (unless otherwise noted)
PARAMETER TEST lid UNIT
CONDITIONS MIN  TYPT MAX
taiA) Access time from address Cp = 30 pF 45 70 ns
talS) Access time from chip select {enable time) See Note 3 20 40 ns
ta) Disable ti CL=5pF 20 40
dis isable time See Note 3 ns
TAll 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.
{f
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TBP283166

16,384 BITS (2084 WORDS BY 8 BITS)

STANDARD PROGRAMMABLE READ-

ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

TBP285166
PROM 2048 X 8
AO—:—::— 01
Al —————
a2 _t8) avl—2
4 A __(ﬂ_
M L PR vy S L
Af ——— A {14)
@) 787 agp4
A6 (15)
o PRy, ML
A7 {16)
23) v/ SRR
A8 A {17}
o 122 (v] ML -
e
G3 { &
G218 EN
a2 I

recommended operating conditions

Qo
al
Q2
a3
(313
Qa5
o]
Q7

pin assignment

A7
AB
A5
A4
A3
A2
A1l
AD
Qo
[o}]
Q2
GND

TBP28S166
NW PACKAGE

{TOP VIEW)

PARAMETER NW uNIT
MIN NOM MAX
vee Supply voltage 4.75 5 6.25 v
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 v
IOH High-level output current -32 | mA
‘oL Low-level output current 16 mA
Ta Operating free-air temperature range 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
3 nw
PARAMETER TEST CONDITIONS UNIT
o) MIN TYPT MAX
g ViK Vee = 4.75, | = —18 mA -1.2 A\
v VoH Vee = 4.75, IoH = -3.2 mA 2.4 31 Vv
VoL Vee = 4.75, loL = 16 mA 0.5 \4
lozH Vce = 5.25, Vo = 24V 50 | uA
lozL Vee = 5.25, Vg =05V -50 A
Il Vee = 5.25, Vi =55V 1 mA
WIH Vee = 5.25, V=27V 25 A
™ Vee = 5.25, Vp =05V —-0.25 | mA
log?t Vee = 5.26 -20 —-100 | mA
Ice Ve = 5.25 130 175 | mA
switching characteristics over recommended ranges of Ta and VCC (unless otherwise noted)
PARAMETER TEST Nw UNIT
CONDITIONS MIN TYP! MAX
ta(A) Access time from address Cp = 30pF 35 75 ns
ta(s) Access time from chip select (enable time) See Note 3 15 40 ns
. A CL=50F
tdis Disable time See Note 3 15 40 ns
TAll typical values are at Voo = 5V, Ta = 25°C.
$Not mare 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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TBP28L22
2048 BITS (256 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

pin assignment

TBP28BL22 TBP28L22
PROM 256 X 8 J OR N PACKAGE
{1) {TOP VIEW}
Al ——— 0 (6}
A1 {2) AV —7—00 I RE vee
JUSTE) AV-—-—(-S—:—(N A1 [z A7
T o AV S E—PY A2 []3 A6
PO Az AV a3 A3 [a A5
as 17 v/ SLL) A4 (s @2
a6 _18) AVE—Z o5 do [s G
7 (19} , AY :::; Qa6 a1 E 7 Q7
52 (16) P T Ay p———a7 a2 (s 06
5118 EN Q3 (e Qs
GND [Ji0 Q4
recommended operating conditions
MJ JORN
PARAMETER
MIN NOM MAX | MIN NOM MAX uNIT
Vee Supply voitage 4.5 5 6.5 | 4.75 5 5.25 v
VIH High-level input voitage 2 2 v
Vi Low-level input voltage 0.8 0.8 v
IoH High-level output current -2 -6.8 | mA
oL Low-level output current 16 16 { mA | |
Ta Operating free-air temperature range -565 125 [o] 70 eC
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
MJ JORN
PA ETER TEST CONDITIONS UNIT
RAM MIN TYP?} MAX [ MIN TYP} MAX »
ViK Vee = MIN, I = -18 mA -1.2 -1.2 v E
VOH Vee = MIN, IopH = MAX 2.4 3.1 2.4 3.1 \ o
VoL Vee = MIN, loL = 16 mA 0.5 0.5 \'Z o
lozH Vee = MAX, Vo = 24V 50 50 pA a.
lozL Veg = MAX, Vo =05V -50 - 50 nA
] Vee = MAX, V=55V 1 1 mA
IH Vee = MAX, V=27V 25 25 A
L Vee = MAX, V) =05V -0.25 -0.25 | mA
I0s? Voo = MAX -25 -100 | ~30 -100 | mA
Icc Vee = MAX 75 100 75 100 | mA
switching characteristics over recommended ranges of Ta and V¢¢ (unless otherwise noted)
TEST MJ JORN
ARAMET|
P ER CONDITIONS MIN_TYPT MAX | MIN Ty max | T
taA) Access time from address CL = 30pF 45 75 45 70 ns
ta(S) Access time from chip select (enable time) See Note 3 20 40 20 35 ns
CL = 5pF
tdis Disable time See Note 3 15 35 5 30 ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
1Al typical values are at Vee = 6V, Ta = 26°C.
8Not 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.
l EXAS 4-27
NSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



TBP28LA22

2048 BITS (256 WORDS BY 8 BITS)

LOW-POWER PROGRAMMABLE READ-ONLY ME

MORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol

pin assignment

TBP28LA22 TBP28LA22
RO 256 X 8 J OR N PACKAGE
(1 (TOP VIEW)
A0 0 i6)
a2 Aol—18 _qo AO E 1 vee
O AQ ((;: a1 a1 g2 A7
Az o A az A2 []3 AB
PO Aser AQ 9 o3 A3 []a A5
as 71 Aot a4 a4 s G2
a5 8! aol12 o5 Qo [Js G1
JNSIET , aok-13 s a1 [J7 Q7
T - aol 18 o a2 (s Q6
2 EN a3 {|e Qs
5 N 0
GND [0 Q4
recommended operating conditions
MJ R
PARAMETER JORN UNIT
MIN NOM  MAX MIN NOM MAX
veo Supply voltage 4.5 [ 5.5 | 4.75 5§ 5.25 v
ViH High-level input voltage 2 2 v
VIL Low-level input voltage 0.8 0.8 \
VOH High-level output voltage 5.5 5.5 \J
loL Low-level output current 16 16 mA
Ta Operating free-air temperature range -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
MJ JORN
PARAMETER TEST CONDITIONS T 3 3 UNIT
-2 MIN TYP MAX MIN TYP MAX
e v} VIK Vee = MIN, I} = -18 mA -1.2 -1.2 v
o VoH = 24V 0.05 0.05
| V = MIN, A
2 OH cc Vor = 55V 01 ol "
w VoL Vee = MIN, loL = 16 mA 0.5 0.5 \
i Voo = MAX, Vi = 55V 1 1| ma
IIH Voo = MAX, V) =27V 25 25 uh
TN Vee = MAX, V) =056V -0.25 -0.25 mA
icc Vce = MAX 75 100 75 100 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
PARAMETER TEST M. JORN UNIT
CONDITIONS MIN TYPE MAX MIN TYP} MAX
taA) Access time from address €L = 30pF 40 80 45 75 ns
1a(S) Access time from chip select {enable time) Rp1 = 3000 20 40 20 35 ns
PLH Propagation delﬂav time low-to-high-level RL2 = 600 15 35 15 20 ns
output from chip select See Note 3
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Al typical values are at Vg = 5V, Ta = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
i
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TBP28142
4096 BITS (512 WORDS BY B BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

pin assignment

TBP28L42 TBP28L42
PROM 512 X 8 J OR N PACKAGE
(1) (TOP VIEW)

e B s ol R vee

SE] A m ol A1[2 A8

A3 (4) Av—(g)-——oz A2[]s3 A7

ag_15) A0 Av——-ﬁ”—os A3[]a AB

a5 18] 511 AV—(—12—)—04 A4[]s A5

a7 Av——“Tos o [Je G

Az 18 AV a1 7 Q7

g 19 8 AVI———ua7 a2[]s Q6

52 LEN GSSE?O gi
recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX MIN NOM MAX umIT

Vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \
VIH High-leve! input voltage 2 2 v
ViL Low-leve! input voltage 0.8 0.8 \
loH High-level output current -1 -1.6 mA
loL Low-level output current 8 81 mA
TA Operating free-air temperature range —55 125 Q 70 °C

electrical characteristics over recommended operating free-air

temperature range (unless otherwise noted)

PROMs

MJ JORN

PARAMETER TEST CONDITIONS T MIN TYPT MAX | MIN TYPF MAX UNIT
VIK Vcoe = MIN, Il = -18 mA -1.2 -1.2 A\
VOH Voo = MIN, loH = MAX 2.4 3.1 24 3.1 A\
VoL Vee = MIN, loL = 8 mA 0.6 0.5 \
lozH Vee = MAX, Vo =24V 50 50 | sA
lozL Vee = MAX, Vo =05V -50 ~50 | uA
li Vee = MAX, V) =565V 1 1 mA
WH vee = MAX, V=27V 25 25 | WA
I Voo = MAX, Vi =05V -0.26 —0.26 | mA
los® vee = MAX -10 -100 [ -10 -100 | mA
Icc Voo = MAX 50 85 50 85 | mA

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

TEST MJ JORN
PARAMETER
CONDITIONS MIN TYPF mAX | MIN TYPT MAX umT
ta(A) Access time from address C = 30pF 55 110 55 95 ns
13(S) Access time from chip select (enable time} See Note 3 25 60 25 60 ns
CL = 6pF
] isable ti 25 4
tdis Disable time See Note 3 50 25 0 ns

TFor conditians shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Y AIl typical values are at Vog = 5V, Tp = 25°C.
8Not more than one output should be shorted at a time, and duration of the short circuit should not exceed ane second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{i’
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TBP28L46

4096 BITS (512 WORDS B
LOW-POWER PROGRAMMABLE R

Y 8 BITS)
EAD-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

pin assignment

TBP28146

PROM 512X 8
O o
prpmLl W AT—2 a0
A28 A9 o
Az S Avl—0N g,
At :;1 A Ay 3o
A5 AVI—m
AS—a AV e 2
A7 AY Qé
A8 (23) g/ AT {17} a7
Ga 21 I~ Y
SRS
G218 EN
G1 (200 [~

recommended operating conditions

TBP28L46

JW OR NW

PACKAGE

(TOP VIEW)

PARAMETER MW JW OR NW UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \
ViH High-level input voltage 2 2 \
ViL 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 -55 125 [4] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted}
v MW JW OR NW
b= ] PARAMETER TEST CONDITIONS ¥ MIN_ TYPE  MAX MR TYPT  MAX UNIT
o ViK Vee = MIN, | = —18 mA -1.2 -1.2 \
= VoH Vee = MIN, IOH = MAX 24 31 24 3.1 v
w VoL Voc = MIN, oL = 8 mA 05 05| V
lozH Vee = MAX, Vg =24V 50 50 #A
iozL Vee = MAX, Vg =05V ~50 -50 rA
i Voo = MAX, Vi=566V 1 1] mA
[IT7] Ve = MAX, Vi =27V 25 25 A
% Voo = MAX, Vi =05V -0.26 -0.25 mA
i0s? Vee = MAX -10 —100 [ -10 —100 | mA
Ice Ve = MAX 50 85 50 85| mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
TEST MW JW OR NW
PARAMETER CONDITIONS MmN TvypE mAX | MIN_ TYP?  MAX UNIT
talA) Access time from address Cp = 30pF 55 110 55 95 ns
ta{S) Access time from chip select lenable timel See Note 3 25 60 25 60 ns
tgis  Disable time CL = 5pF 26 50 25 40| ns
See Note 3
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
1Al typical values are at Ve = 5 V., Ta = 25°C.
§Not more than one output shauld 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.
@ 884
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TBP28L86A
8192 BITS (1024 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

TBP28LB6A

PROM 1024 X 8
208 o
) AT
A28 Av
e X
A ——————] 0 AV
as 13 ATz Ay
N o
ar W0 AT
ap_23) Ay
ag_{22) °
E4.ﬂh &

{19)
63
EN

o
G1 )

9}

pin assignment

Qo

(10} a
un Q2
{13) a3
14 Qs
T
117} o6

Q7

recommended operating conditions

TBP2BL86A
JW OR NW PACKAGE

(TOP VIEW)

PARAMETER MW JW OR NW UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 55 | 475 5 5.25 v
VIH High-level input voltage 2 2 \4
VL Low-level input voltage 0.8 0.8 \i
IoH High-level autput current -1 ~1.6 | mA
oL Low-level output current 8 8 | mA
Ta Operating free-air temperature range -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS ' MIw JW OR NW UNIT
MIN TYP! MAX MIN TYP! MAX
VK Ve = MIN, I = —18 mA -1.2 -1.2 \’
VoH Vce = MIN, IgH = MAX 24 31 2.4 31 v
VoL Vce = MIN, lgL = 8 mA 0.5 0.5 v
IozH Voo = MAX, Vg = 2.4V 50 50 | #A
lozL Ve = MAX, Vo =05V -50 - 50 HA
1 Vee = MAX, Vi =55V 1 11 mA
119] Ve = MAX, V=27V 25 25 A
I Vcc = MAX, Vi = 0.5V —0.25 -0.25 | mA
1087 Vee = MAX -10 -100 | -10 ~100 | mA
icc Vee = MAX 55 95 55 80 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
TEST MJW JW OR NW
PARAMETER CONDITIONS MIN TYPY MAX MIN TYP! MAX unIT
1alA) Access time from address CL = 30 pF 65 200 65 110 ns
| ta(s) Access time from chip select {enable time) See Note 3 40 125 40 80 ns
" . Cp = 5pF
tdis Disable time See Note 3 25 100 25 60 ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
$All typical values are at Voc = 5V, Tp = 25°C.
8Not 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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TRP28L166

16,384 BITS (2084 WORDS BY 8 BITS)

LOW-POWER PROGRAMMABLE READ-ONLY MEMORIE

S WITH 3-STATE OUTPUTS

logic symbot

pin assignment

TBP28L166 TBP28L166
PROM 2048 X 8 NW PACKAGE
AD ::; o {TOP VIEW}
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recommended operating conditions
PARAMETER Nw UNIT
MIN NOM MAX
Vee Supply voltage 4,75 5 5.25 \Y
VIH High-level input voltage 2 \)
ViL Low-level input voltage 0.8 v
IoH High-level output current -1.6 | mA
oL Low-level output current 8 mA
TA Operating free-air temperature range 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
; PARAMETER TEST CONDITIONS Nw UNIT
o MIN TYPT  MAX
2 ViK vee = 4.75. Iy = —18 mA -12] v
- VOH Vee = 4.75, log = —1.6 mA 2.4  3.1- v
VoL Vee = 4.75, ioL = B mA 0.5 v
lozH Vce = 5.25, Vo = 24V 50 | uA
ozl Vce = 5.25, Vo = 05V 50 | kA
1) Vee = 5.25, V) =85V 1 mA
K Vce = 5.25, V=27V 25| pA
IiL Vee = 5.25, Vi =058V —0.25 [ mA
Ios? Ve = 5.25 -10 -100 | mA
IcC Vce = 5.25 75 110 | mA
switching characteristics over recommended ranges of Ta and VCC {unless otherwise noted)
PARAMETER TEST Nw UNIT
CONDITIONS MIN TYPT MAX
ta{A) Access time from address Cp = 30pF 80 125 ns
ta(S) Access time from chip select (enable time} See Note 3 40 65 ns
CL = 5 pF
tdis Disable time See Note 3 30 6 ns
t Al typical values are at Vo = 5 V. Ta = 25°C.
tNot mare 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.
% 884
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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 Vee 475 5 525 A
Input voltage Vit 3 4 5 v
VIL [o] o] 05
Voltage at all outputs except the one to be programmed o] o] 05 Vv
Supply voltage leve! to program a bit Vec(pr) 5.75 6 6.25 v
Select or enable level to program a bit Vsipr} 9.75 10 1 v
Output level during interval tg Vo(p,) 16.75 16 16.25 v
Low 4.4 45 46
Supply voltage during verification (see step 14) High 54 55 56 v
Time from V¢ to settle and to verify need to program t o] 5 10 HS
Time from Ve = 6 V until chip select (enable) is at 10V t2 5 5 10 Hs
Time from chip select (enable] high to start of program ramp t3 0.1 5 10 us
Ramp time, output program pulse 14 10 15 20 s
Duration af output program pulse - 15 15 20 20 Hs
Time from end of program puise to chip select [enable} low 16 5 5 10 us
Time from chip select (enable) Vec =0V t7 0.1 5 5 s
Time for cooling between bits tg 30 50 100 us
Time for cooling between words tg 30 50 us
Free-air temperature Ta 20 25 30 °C

step-by-step programming instruction {see Figure 1)
1. Address the word to be programmed, apply 5 volts to Vcc and active levels to ali chip select (S and §) or chip
enable (E and E) inputs.

PROMs

2. Verify the status of a bit location by checking the output level.
3. Decreass Vg to O volts.
4. For bit locations that do not require programming, skip steps 5 through 11.
5. Increase V¢ to Vepr) with @ minimum current capability of 250 milliamperes.
6. Apply Vg(pr) to all the 5, E or G inputs. I < 25 milliamperes. Active-high enables may be left high.
7. Connect all outputs, except the one to be programmed, to Vj_. Only one bit is to be programmed at a time.
8. Apply the output programming pulse for 20 microseconds. Minimum current capability of the programming
supply should be 250 milliamperes.
9. After terminating the output pulse, disconnect all outputs from V| conditions.
10. Reduce the voltage at S EorG inputs to Vj|.
11. Decrease V¢ to O volts.
12. Return to step 4 until all outputs in the word have been programmed.
13. Repeat steps 2 through 11 for each word in memory.
14. Verify programming of every word after all words have been programmed using Ve values of 4.5 and 5.5 volts.
884 ¢
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SERIES 24 AND 28
PROGRAMMABLE READ-ONLY MEMORIES

— e v
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NOTE 4: Rise and fall times should be < 1 us.

FIGURE 1. TIMING DIAGRAM AND VOLTAGE
WAVEFORMS FOR PROGRAMMING SEQUENCE
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