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

SEPTEMBER 1979 —REVISED AUGUST 1984

® Expanded Family of Standard and Low @ P-N-P Inputs for Reduced Loading On
Power PROMs System Buffers/Drivers

® Titanium-Tungsten (Ti-W) Fuse Links for ® Each PROM Supplied With a High Logic
Reliable 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, all family members utilize
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 altered may !ater 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 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

I

The standard PROM members of Series 24 and 28 offer high performance for applications which require é’
the uncompromised speed of Schottky technology. The fast chip-select access times allow additional
decoding delays to occur without degrading speed performance. ) g
PACKAGE! AND OUTPUT BIT SIZE TYPICAL PERFORMANCE Q.
TYPE NUMBER | TEMPERATURE RANGE CONFIGURATION? | (ORGANIZATION) | ACCESS TIMES POWER
DESIGNATORS ADDRESS | SELECT | DISSIPATION
TBP24S10 MJ, J, N v 1024 Bits .
TBP24SA10 MJ, J, N ) (256W x 4B) 3ns | 20ns 375 mW
TBP28542 MJ, J. N v
TBP28SA42 MJ, J, N [} 4096 Bits
TBP28546 MJW, JW, NW v (512W x 8B) 35ns | 20ns 500 mw
TBP28SA46 MJW, JW, NW [®)
TBP24S41 MJ, J, N - ¥ 4096 Bits :
TBP24SA41 MJ, J, N ) (1024 x 4B) 40ns | 20ns 475 mW
TBP24S81 MJ, J, N v 8192 Bits
TBP24SA81 MJ, J, N o) (2048 x 4B) 45ns | 20ns 625 mW
TBP28S86A MJW, JW, NW v )
8192 Bits
TBP28SAB6A MUW, JW, NW Q (1024 x 88) 45ns | 20 ns 625 mwW
TBP28S2708A NW v
TBP28S166 NW v (2::'.':\?\/4:':3) 36ns | 16ns 650 mW

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

i Copyright © 1985, Texas Instruments Incorporated
. _Texas X a1
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



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

low power PROMs

To upgrade systems utilizing MOS EPROMs 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.

Ef A : RM
TYPE NUMBER TE;::::‘I%RE r:u?ves OuTPUT BiT size ACZ::;C:I‘I-VII;ESRFO A:I::VER
CONFIGURATION? | (ORGANIZATION)
DESIGNATORS ADDRESS | SELECT | DISSIPATION
TBP28L22 MJ, J N v 2048 Bits
45 375 mW
TBP28LA22 MJ, J, N o) (256W x 8B) ns | 20ns m
TBP28L42 MJ, J, N v 4096 Bits
0 30 260 mW
TBP28L46 MW, JW, NW v (512W x 8B) 60 ns ns m
TBP28L86A MJIW, JW, NW v 8192 Bits 80 35 350 mW
: i (1024W x 8B) ns ns
16,384 Bits :
w
TBP28L166 N v (2084W x 88 65 ns 30 ns 350 mwW

tMJ and MJW designates fuil-temperature-range circuits {formerly 54 Famny) J, JW, N, and NW designates commercial-temperature-
range circuits (formerly 74 Family).

¥ O = three state, & = open collector.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT EQUIVALENT OF 3-STATE OQUTPUTS EQUIVALENT OF OPEN-COLLECTOR
OUTPUTS
Vee - - Vee
- —_—— ' OUTPUT

0
p v ) INPUT -
g OUTPUT
/]

Programming circuit not shown ' Programming circuits not shown Programming circﬁit‘not shown

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

Supply voitage (see Note 1) .. ... .. i it et ittt e et n ey 7V
T 10 L Y LY - Vo - O 55V
Chip-select peak input voltage (S, S1, S2) (see Note 2. e e e P R Y]
Off-State OUIPUL VOILAGE . . o v vt ittt et ettt bttt ettt es te ittt eeeanns . BBV
Offstatepeakoutputvoltage(seeNoteZ)................................- ..... 16.25 V
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 range ......... e et e —-65°C to 150°C

NOTES: 1. Voitage values are with respect to network ground terminal.
2. These ratings apply only under the conditions described in the programming procedure.
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- TBP24S10

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

logic symbol

pin assignment

TBP24S10 T8P24S10
PROM 256 X 4 J or N PACKAGE
(5) (TOP VIEW)
A0 0,
a8 A6 [ U] vee
A5 ]2 A7
JUSHE) agl—12 o0 Lz sgA
A3 —4) o Ayl A4lls  1a[0G2
Ag 13 >A = A gj—U0) "02 A3[Js 130Gt
a5 t2) AvL—2 o3 Ao[ls 120000
Ag—1 A1(s nJai
a7 118} 7. A2[]7 1wo[JaQ2
G214 = GND [Je sl] Q3
— EN
&1 {13)
recommended operating conditions
MJ JORN
P. ETER IT
ARAM MIN NOM MAX MIN NOM MAX UN
Vee Supply voltage 4.5 5 5.5 | 4.75 5 6.26 v
ViH High-level input voltage 2 2 ) v
ViL Low-level input voitage 0.8 0.8 v
loH High-level output current -2 -6.5 mA
loL Low-level output current 16 16 | mA
TA Operating free-air temperature range ~56 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
MJ JORN
TEST CONDITIONS t T
PARAMETER S 0 MIN TYPE WMAX | MIN TYPE Max | O 7
VIK Vee = MIN, | = ~-18 mA -1.2 1. -1.2 \ E
VOH Vece = MIN, loH = MAX 2.4 3.1 2.4 3.1 \ (@)
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 =056V -50 -50 1 pA
Iy Vce = MAX, V| = 55V 1 1| mA
WiH Vee = MAX, V=27V 25 256 | A
T Vee = MAX, Vi =05V ~0.25 -0.25 | mA
1os3 Vee = MAX -30 —100 | -30 -100 | mA
icc Veo = MAX 756 100 756 100 | mA
switching characteristics over recommended ranges of TA and V¢ (unless otherwise noted)
TEST MJ JORN
ARAM
PARAMETER CONDITIONS MIN_TYPT _MAX | MIN TYPE MAx | NV
ta(A) Access time from address CL = 30 pF 35 75 35 55 ns
1a(S) Access time from chip select (enable time) See Note 3 20. 40 20 35| ns
- CL = 5 pF
i i i 15 - . 4 1
tdis Disable time See Note 3 0 5 35 ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
AN typical values are at Voe = 5V, 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.
T *l’
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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

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

TBP24SA10 TBP24SA10
J OR N PACKAGE
PROM 256 X 4 (TOP VIEW)
AOL 0
© As 11 Uie[d vee
A1 As[2  1s[] A7
A2 (7 AQ 02 . . aa [ 7 &2
a1 L, Aol g Pomes
3 As aoh-19 4 A3Qa 131G
M © o3 AO[]s  12{] a0
AS a AQ| Atde nJo
A—ie , ‘ A2[]7 100 Q2
A7 . GND[Js__ of]Q3
G2 {14) S~ & en
recommended operating conditions
MJ JORN
PARAMET INi
ER MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 5.5 | 4.75 5 525 v
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \%
VOoH High-level output voltage 5.5 5.5 Vv
loL Low-level output current - 16 16 | mA
Ta Operating free-air temperature range -65 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
MJ J OR N
PARAMETER TEST CONDITIONS UNIT
R ; ¢ MIN _TYP} MAX | MIN TYP! mMaX
g Vi Voc = MIN, h = —18 mA 1.2 | 12| v
VOH = 2.4 V 0.05 0.05
| V = MIN, A
= OH cc Von = 5.5V 0.1 or| ™
@ VoL Ve = MIN, oL = 16 mA 0.5 045 | V
Iy Vee = MAX, Vi =556V 1 1] mA
i Vee = MAX, Vi =27V . 25 25 | pA
L Vce = MAX, . V| =05V -0.25 -0.25 | mA
Icc Vee = MAX 75 100 75 100 | mA
switching characteristics over recommended ranges of Ta and VCC (unless otherwise noted)
TEST MJ JORN
PARAMETER UNIT
ER CONDITIONS MIN TYP? MmAX | MIN TYP? mMAX
ta(A) Access time from address CL = 30 pF 35 75 35 65 ns
ta(s) Access time from chip select (enable time) RL1 = 3000 20 40 20 35 ns
Propagation delay time low-to-high-level RL2 = 6000
t : :
PLH output from chip select See Note 3 15 40 20 35. ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
*All typical values are at Vgc = 5 V, Ta = 25°C. )
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
—
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TBP28S42
4096 BITS (512 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol pin assignment
TBP28S42 TBP28S42
PROM 512 X8 J OR N PACKAGE
" {TOP VIEW)
AQ——— 0 {6) '
A1 2 AV % Aoy Uz0[] vee
ap 13 AV TR A1[J2  19[] A8
Az \@ AV — @2 A2[]s 18] A7
a8 AL AvTos A3[Ja 17J A6
{16) 511 AV}———04 A4[ds 18] A5
2: (17 Y v] L aole 150G
18 Av%—-oe | arl? 14fa7
g1 8 A Va7 Q2[]s 113[Jas
PRI B a3(Jo 12[]as
GND[J1o  1i[J 04
‘recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX | MIN NomM MAX | T\
Vee Supply voltage - 4.5 5 5.5 | 4.75 5 5.25 v
VIH High-level input voltage 2 2 v
ViL Low-ievel input voltage 0.8 0.8 \
loH High-level output current -2 -6.5 | mA
loL Low-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)

PARAMETER TEST CONDITIONS ¥ M JORN UNIT 0
. MIN TYP? MAX [ MIN TYP? mMAX E
VIK Vee = MIN, I = -18 mA -1.2 -1.2 A
VOH Vee = MIN, loH = MAX 2.4 3.1 24 3.1 \J 8
VoL Vee = MIN, ioL = 16 mA 0.5 0.5 \ o
lozH Vee = MAX, Vo = 24V 50 50 | gA
lozL: Vee = MAX, Vo =05V -50 -50 | »A
i Vee = MAX, . V) =55V 1 1] mA
WH Vee = MAX, V=27V .25 25 | pA
L Vece = MAX, Vi =05V . -0.25 -0.25 | mA
los3 Vee = MAX -30 -100 | -30 -100 | mA
icec Vee = MAX 100 135 100 135 | mA |

~ switching characteristics over recommended ranges of Ta and VcC (unless otherwise noted)

TEST MJ JORN
PARAMETER NIT
. CONDITIONS MIN_TYP? MAX | MIN TYPT MAX | =
ta(A) Access time from address CpL = 30 pF 35 70 35 60 ns
ta(s) Access time from chip select (enable time) See Note 3 20 45 20 45 ns
CL = 5pF
tgi Disable ti 1
dis isable time ‘ See Note 3 5 45 15 40 ns

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.

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 waveforms are shown in Section 1.
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TBP28SA42
4096 BITS (512 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol . pin assignment
TBP28SA42 TBP28SAQ2
PROM 512 X 8 J OR N PACKAGE
1 _ (TOP VIEW)
:(1) 2) ° AQ ::: Qo Ao [T U20[] vee
Az 3 AQ ®) Q1 Atz 19] A8
Az4 AL o 2 A2[Q3  18[] A7
Ag B Al AL B A3[]s 17[] A6
(16) 511 A Q4 aslls 160 AS
::LL’___‘ AQ g;: as aoJe 1[0 G
,_18) AQ a8 ailr a7
ag 12 8 AQ a7 ggEa 12% gg
= (15) I\ v 9 1
- = GND[Jio n[]a4

recommended operating conditions

PARAMETER M) JORN UNIT
MIN NOM MAX | MIN NOM MAX

vVee Supply voltage 4.5 5 5.5 | 4.75 5 6.25 \%
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
VOH High-level output voltage 5.5 5.5 s
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)

SINOYd

MJ JORN )
PARAMETER TEST CONDITIONS MIN TYPE MAX | MIN TYPF MAX uNIT
ViK Vee = MIN, Il = -18 mA -1.2 -1.2 \
VOoH = 24 V ’ 0.05 . 0.05
'oH Vee = MiIN. VOH = 5.5V o1 o1 ] ™
VoL Vee = MIN, oL = 16 mA . , 0.5 0.5 A
I} Vee = MAX, Vi =55V 1 1] mA
ItH Vee = MAX, Vi =27V 25 . 25| uA
M Vee = MAX, Vi =05V ~0.25 | . | -0.25 | mA
Icc Vee = MAX 106 135 105 135 { mA

switching characteriétics over recommended ranges of TA and Vi (unless otherwise noted)

TEST MJ JORN
PARAMETER NIT
: CONDITIONS MIN TYP! MAX | MIN TYP? MAX | °
ta(A)  Access time from address "~ CL = 30pF 35 75 35 65 | ns
ta(S) Access time from chip select {enable time) Rt = 3000 ' 20 45 20 35 ns
Propagation delay time low-to-high-level . Rpa = 600Q o
k{ ’ 156 . 15 5
PLH output from chip select See Note 3 45 3 ns

TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
*All typical values are at Vg = § V, Ta = 25°C. _
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

- i
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TBP28S46
4096 BITS (512 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OGUTPUTS

logic symbol pin assignment

TBP28S46 TBP28S46
PROM 512X 8 JW OR NW PACKAGE
a8 ___ 1o (TOP VIEW)
Al U R— AV L Qo
A28 , acl—09 o
et |, e
A4 -—-(-;)—- A-5—1-;l Ay T Q3
A5 2) A e 04
A —— ] AV p————— 05
a7 -1 Avh—18 e
S 8 A .Y - Q7
64 (21) I > & J
(19)
G3 ——————
G2 M__‘_ EN
‘ 81 {200 N

recommended operating conditions

MJW JW OR NW
RAMETER UNI
PARAM MIN NOM MAX | MIN NOM MAX T
Vee Supply voitage 4.5 5 5.5 |4.75 5 5.25 \'
ViH High-level input voltage 2 2 A
ViL Low-level input voitage 0.8 0.8 v
loH High-level output current -2 -6.5] 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)
MJW JW OR NW 2
TEST CONDITIONS UNIT
PARAMETER MIN TYP MAX | MIN TYP* MAX =
ViK Vco = MIN, | = —18 mA 1.2 12| v O
Von Vee = MIN, Ion = MAX 24 3.1 2.4 3.1 Y E
VoL Vee = MIN, ‘oL = 16 mA 0.5 0.5 Vv
lozH Vee = MAX, Vo = 2.4V 50 50 | »A
lozL Vee = MAX, Vg = 0.5V -50 ~-80 ] @A
Iy Vee = MAX, Vi =856V 1 11 mA
N Vee = MAX, Vi =27V 25 25 A
L Vee = MAX, Vi=05V -0.25 -0.256 | mA
log? Vee = MAX -15 - =100 } ~20 -100 ] mA
Icc Vee = MAX 100 135 100 135 | mA
switching characteristics over recommended ranges of TA and VC(C (unless otherwise noted) .
TEST MJW JW OR NW
PARAMETER NIT
CONDITIONS MIN TYP} MAX | MiN TYP? mMAX v
ta(A)  Access time from address CL = 30 pF 3 70 35 60| ns
ta(s) Access time from chip select {enable time) See Note 3 20 456 20 356 ns
: R CL = 5pF
tdi Di le ti 1
dis isable time See Note 3 5 40 15 35 ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Al 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.
TEXAS ‘b 417
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TBP28SA46

4096 BITS (512 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol

TBP28SA46
PROM 512X 8

AO_L 0
PO L) A0
Az _16) AD
A3 ti’: 0 AQ
M g AL
A5 2) A
A6 AQ
A7 L AQ
A8 (23) 8 AD
Ga (21) N )
G3 (19) .
G218 EN
51120 I\

(9)
(10}
(11)

{13}

(14)

(15)

{16)

(17)

recommended operating conditions

pin assignment

Qo
[o}]
Q2
Qa3
Q4
Qs
Q6
Q7

TBP28SA46
JW OR NW PACKAGE

(TOP VIEW)

A7[
A6
As[]
A4
A3[]
A2[]
A1
ao(]
ao(]
a1
az2{]
GND ]

W NN D WN -

JW OR NW

MW
PARAMETER UNIT
M MIN - NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 | 4.75 5 5.26 \")
ViH High-level input voitage 2 2 \
ViL Low-level input voitage 0.8 0.8 v
VOoH High-level output voltage 5.5 6.5 v
loL Low-level output current 16 1861 mA
Ta Operating free-air temperature range -55 125 0 70 °C
U electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
X ' ’
. MIwW JW OR NW
o PARAMETER TEST CONDITIONS UNIT
2 MIN TYP¥ MAX | MIN TYP! MAX
7 ViK Vee = MIN, I} = -18 mA -1.2 -1.2 \)
VoH = 2.4V 0.05 0.05
| V = MIN, A
OH cc = Von =55V 0.1 611 ™
VoL Vee = MIN, oL = 16 mA 0.5 0.5 1
I Vee = MAX, Vi =55V 1 1 mA
H Vee = MAX, V=27V 25 25 A
e Vce = MAX, Vi =05V ~0.25 -0.25 | mA
ice Vee = MAX 100 135 100 135 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
TEST MJw JW OR NW
PARAMETER -

CONDITIONS MIN TYP! MAX | MIN TYP! MAX UNIT
ta(A) Access time from address CL = 30 pF 35 75 35 -85 ns
ta(S) Access time from chip select (enable time) Ryq1 = 300 Q 20 45 20 35 ns

Propagation delay time low-to-high-level R2 = 6000

1, 1 4 1

PLH output from chip select See Note 3 5 0 5 35 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.
NOTE 3: Load. circuits and voltage waveforms are shown in Section 1.

Texas W
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TBP243541
4096 BITS (1024 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

-

logic symbol pin assignment

TBP24S41 TBP24S41
PROM 1024 X 4 J OR N PACKAGE
{TOP VIEW)
A0 {5) 0
e ae [ Us[d vee
Al———
2——_(_7)__ A5 E 2 17 ] A7
:3-—-—(-‘-”—— 14) Aslla 1ol Ag
Ag——3) ] AVI—aa % A3[]s 5[] A9
0 avl—=_a1 Ao([]s 1[Jao
as—2 1 2 A%z (12)
ae—\ AVT A1ds 1301
—an | AV }————a3 A2[07 20 a2
‘:; (16) G1Qs n[as3
A9 (15) 0 GND ]9 10] ] G2
az {10) &
G (8) EN
recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX MIN NOM MAX uniT
Vee Supply voltage 4.5 5 5.5 | 4.75 5 6.25 \Y%
ViH High-level input voltage 2 2 A
viL Low-level input voltage 0.8 0.8 \
lOH High-level output current -2 ~3.2 | mA
loL Low-level output current 16 16 | mA
Ta Operating free-air temperature range -65 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
2]
MJ JORN
PARAMETER TEST CONDITIONS MIN TYPE MAX | MIN TYP? MAX UNIT E
ViK Vee = MIN, h = -18 mA -1.2 12| v 8
VoH Vce = MIN, IoH = MAX 24 31 24 3.1 v a.
VoL Vee = MIN, oL = 16 mA 0.5 05| v
lozH Vee = MAX, Vo = 24V 50 50 |. uA
lozL Vee = MAX, - Vo =05V -50 -50 | uA
I Vce = MAX, Vi =55V 1 1] ma
H Vee = MAX, vy =27V 25 25 | »A
m Voe = MAX, Vy = 05V -0.25 -0.25 | mA
ios? vVce = MAX ~-18 -100 | -20 - =100 | mA
Ice Vce = MAX 95 140 95 140 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
TEST MJ JORN
PARAMETER CONDITIONS MIN  TYP¥ MAX | MIN TYP?¥ MAX unIT
ta(A) Access time from address CL = 30 pF 40 75 40 60 1 ns
ta(S) Access time from chip select (enable time) See Note 3 20 40 20 30 ns
tdis Disable time g:e :lostep; 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 Vo = 5 V, 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.
i
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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 O(’_:gppagcv?GE

A0 ((:)) ° A6 [ 1 18 j vee

A A5z  17[Q A7

AZ—T A4(]3 18] A8

As (3) Aohk—18_ o A3[s 15[] A9

A— A0 Aok o ao[ds 1a[] o

AST_ 1023 a0l 02 A1Qs 130] o1

A6——(T7—)-——- AO (1) a3 52[:7 12] Q2

A7 {16) G1[Js n[Ja3

A8 — o — GND([J® 10[] G2

A9 ~—~e—q g

PP LI N

31 (8) EN

recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX MIN NOM MAX UNIT

Vee Supply voltage | 4.5 5 5.5 | 4.75 5 6.25 \
ViH High-level input voitage 2 2 v
ViL Low-fevel input voltage 0.8 0.8 v
VoH High-level output voltage 5.5 8.5 \"
loL Low-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 ' MIN_ TYPE MAX | MIN_ TYPE  MAX UNIT

ViK Vee = MIN, h = -18 mA -1.2 -1.2 \'
VoH = 24V 0.05 0.05

'oH Vee = MiN, VoH =55V 0.1 o] ™
Voi Vee = MIN, loL = 16 mA 0.5 0.5 \Y
I Voo = MAX, Vi=55V 1 T mA
I Vee = MAX, V=27V 25 25 | 4A
m Vee = MAX, V=05V ~0.25 Z0.25 | mA
Ice VCC = MAX 95 140 95 140 | mA

switching characteristics

over recommended ranges of Ta and Ve (unless otherwise noted)

TEST MJ JORN
PARAMETER T
CONDITIONS MIN TYP¥ MAX | MIN TYP? MAX UNI
ta(A) Access time from address CL = 30 pF 40 75 40 60 ns
ta(s) Access time from chip seiect {(enable time) Ry 1 = 3001 20 40 20 30 ns
P tion delay time low-to-high-tevel Rz = 600 @
tPLH ropagation e.ay ime low-to-hig L2 20 40 20 30 ns
output from chip select See Note 3

TFor conditions shown as MIN aor MAX, use appropriate value specified under recommended operating conditions.
Al typical values are at Voc = 5V, Tp = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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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

TBP24S81 TBP24S81
PROM 2085 X 4 J OR N PACKAGE
(5) o (TOP VIEW)
AQ——— V)
A1 8 ae [ Us[d vee
] A5[J2 17[Q A7
A2 (7)
@ | A4[]s 18[] A8
a3 Aavk—14 oo A3[Ja 15[J A9
@ | 0 (13) A0[]s 1s[]QoO
AB e L A—— AV a1
T 2047 pol 012 o, A1[0s 13[]aQ1
23__(17) ! ITET I A2[07 1202
ag18) A10[]s 11[] a3
A9 (15) GND [}o w0l]G
A10-—-(-§-)——-—- 10
G419 ISJen
recommended operating conditions
MJ JORN
AMETER
PAR MIN NOM MAX | MIN NOM MAX UNI-T
Veée Supply voltage 4.5 5 5.5 1475 5 5.26 \"
ViH High-level input voltage 2 2 v
ViL Low-level input voitage ' 0.8 0.8 v
loH High-level output current -2 -3.2 | mA
oL Low-level output current 16 16 | mA
Ta Operating free-air temperature range ~-55 125 [0} 70 °Cc

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

MJ JORN

PARAMETER TEST CONDITIONS T MIN_ TYPE MAX | MIN_ TYPE  MAX UNIT
ViK Vee = MIN, I} = =18 mA -1.2 -1.2 v
VOH Vee = MIN, loq = MAX 2.4 3.1 2.4 3.1 \'4
VoL Vee = MIN, loL = 16 mA 0.5 0.5 \'J
lozH Vee = MAX, Vo = 24V 50 50 | pA
lozL Voo = MAX, Vo =05V . -50 -50 | pA
Iy Vee = MAX, Vi =55V 1 11 mA
T3] Vee = MAX, Vi=27V 25 25 | uA
L Vee = MAX, V=05V -0.25 -0.25 | mA
ios? Vce = MAX -15 ~100 | —20 -100 | mA
Ice Vee = MAX 126 178 126 176 | mA

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

PARAMETER TEST ... JORN UNIT
CONDITIONS MIN TYP¥ MAX | MIN TYP¥ MAX
ta(A) Access time from address Cp = 30 pF 45 85 45 70 |- ns
ta(S) Access time from chip select {enable time) See Note 3 20 50 20 40 ns
’ ' CL = 5pF
- i i 2
tdis Disable time See Note 3 0 50 20 40 ns

TFor conditions shown as MIN or MAX, use appropriate vaiue specified under recommended operating conditions.
T All typical values are at Vec = 5V, 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.

{i,
TeExas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

PROMs

4-21



TBP24SA81

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

logic symbol

pin assignment

TBP24SA81 TBP24SA81
PROM 2048 X 4 J OR N PACKAGE
(5) (TOP VIEW)
AQ ] 0
6) A6 [ \U1s[J vee
A= As[2 [0 A7
AzZ— A4]s 16[] A8
A3 (3) (14) A3[]sa 1s[J A9
A4 AQ o Ao (s Qo
@ 0 Aol 13 1al]
AS— 1 S A — A1 (] Q1
) 2047 ol 02 o, 6 13[]
AB mrme— A2 [ Q2 -
(17) A ) o3 N 7 12(]
A7 e A100s nljas
A8 (16) —
sy | GND[]s 10[]G
A9 —2 ]
T L I— 10,
s 1100 PSlen
recommended operating conditions
MJ JORN
PARAMETER UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voitage 4.5 5 5.5 | 4.75 5 5.25 V'
VIH High-ievel input voitage 2 2 v
ViL Low-level input voltage 0.8 0.8 Vv
VoH High-level output voitage 5.5 5.5 \
oL Low-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)
v
MJ JORN
X PARAMETER TEST CONDITIONS UNIT
O MIN  TYP¥ MAX | MIN TYP? MAX
2 ViK Vee = MIN, I} = -18 mA -1.2 -1.2] v
v =24V 0.05 0.05
» ! Vee = MIN, oH VmA
OH cc Von =55V 0.1 Tl
VoL Vee = MIN, loL = 16 mA 0.5 0.5 v
I Vce = MAX, V| =565V 1 1| mA
R Voe = MAX, Vi=27V 25 25 | A
TiL Vee = MAX, V=056V ~ -0.25 -0.25 | mA
Ice Veo = MAX 125 175 125 175 | mA
switching characteristics over recommended ranges of TA and V¢ (unless otherwise noted)
TEST MJ JORN
PARAMETER NIT
CONDITIONS MIN TYP¥ MAX | MIN TYP} MAX v
ta(A) Access time from address Cp = 30 pF ) 45 95 45 70 ns
ta(s) Access time from chip select {enable time) R = 300Q 20 50 20 40 ns
Propagation delay time low-to-high-levei R g = 600 Q
b 4 p
PLH output from chip select See Note 3 , 20 50 20 40 ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Al typical values are at Vo = 5 V, Ta = 25°C.
NOTE 3: Load circuits and voitage waveforms are shown in Section 1.
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TBP28S86A

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

logic symbol

AD
Al
A2
A3
A4
A5
AB
A7
A8
A9

G3

(8) o
(6)
(3) A
2)

(23)

G {21) — s
{19}
(18) . EN

&1 (20) N

TBP28S86A

(7)

(5)
{4)

1023

(1

(22)

PROM 1024 X 8

(9)

Ay ao
A\ -—-—-112)—-—01
A ——-(-1—1L-—02
AV —('13)_03
AY __.(lL(M
Av a5
AV —-——-——8‘;; a6
X v4 EALLLINY, 7

recommended operating conditions

pin assignment

TBP28S86A
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 \%
Vi Low-level input voltage 0.8 0.8 v
loH High-level output current -2 -3.2 | mA
oL Low-level output current 12 12 § mA
Ta Operating free-air temperature range -55 125 0. 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
N
MJwW JW OR NW
PARAMETER TEST CONDITIONS N TveE AKX T N 1YY MAX UNIT g
Vik Vee = MIN, lj = ~18 mA -1.2 -1.2 \ o
VoH Ve = MIN, 10H = MAX 24 31 24 31 v o
VoL Ve = MIN, loL = 12 mA 0.5 0.5 \'
lozH Vee = MAX, Vo = 24V 50 50 pA
lozL Vee = MAX, Vo =05V - 80 -50 A
i Vee = MAX, Vi =55V 1 1 mA
ix Vee = MAX, Vi =27V 25 25 | pA
hL Vee = MAX, Vi=05V -0.25 -0.25 | mA
los? Vee = MAX -15 -100 | -20 ~-100 | mA
Ice Vee = MAX 110 170 110 165 | mA
switching characteristics over recommended ranges of TA and VC(C (unless otherwise noted)
TEST MJW JW OR NW
PARAMETER CONDITIONS MIN TYP? MAX | MINn TYP! MAX UNIT
taA) Access time from address CL = 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 g:e ;1:::; 15 40 16 35 | ns
TFor conditions shown‘as MIN or MAX, use appropriate value specified under recommended operating conditions.
¥All typical values are at Voe = 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.
Texas WP
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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

TBP28SA86A TBP28SA86A
PROM 1024 X 8 JW OR NW PACKAGE
(TOP VIEW)
ao—E__ o
a1t aok—@ o . A7 ] vee
az-t8) Ao ' A6 ] A8
A3_t5) Aol 00 o, A5 ] A9
Aq—4) o Aok o A4 ] Ga
AB (3) A:l-ai':; AD (14) Qs A3 :] G1
as—12) Aol—18 e A2 ] G3
Ag 123 Aol o, A0 ] a7
ag—t22) 0 Qo ] a6
20 NFT Q1 ] as
, o319 Q2 1 Q4
(18) EN GND ] a3
a1 (200 O
recommended operating conditions
MJW 'W OR NW -
PARAMETER J UNIT
) . MIN NOM MAX | MIN NOM MAX .
Vee Supply voitage 4.5 5 55 | 4.75 5 5.26 \"
ViH High-level input voltage 2 ] 2 \%
VIL Low-level input voltage 0.8 0.8 \4
VOH High-tevel output voltage 5.5 5.5 \"
loL Low-level output current 12 12 | mA
TA Operating free-air temperature range -55 125 0 70 °C
=3 electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
o MJW JW OR NW
PARAMETER TEST CONDITIONS T T
§ MIN TYP! MAX |  MIN TYP¥ MAX Ui
VIK Vee = MIN, Iy = =18 mA -1.2 -1.2 \
VOH = 2.4V 0.05 0.05
| Vee = MIN,
OH ec Von = 55V 01 o1 ™
VoL Vee = MIN, oL = 12 mA 0.5 0.5 Vv
] Ve = MAX, Vi =55V 1 1] mA
H - Vee = MAX, Vi =27V 25 25 pA
i Vee = MAX, Vi =05V -0.25 ~0.26 | mA
Icc Vee = MAX 126 175 126 175 ] mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
TEST MJW JW OR NW
METER 1T
. PARAMET CONDITIONS MIN TYPF MAX | MIN TYPE MAX | UV
ta(A) Access time from address CpL = 30 pF 35 80 35 70 ns
ta(S) Access time from chip select (enable time} RL1 = 300 Q 20 50 20 40 ns
Propagation delay time low-to-high-level R 2 = 600 Q
t 15 156 35
PLH output from chip ' select See Note 3 40 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.
A
m
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TBP28S2708A
8192 BITS (1024 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

TBP28S2708A
PROM 1024 X 8
(8) ~
A0—=——J0
A1l LU — AV ©) Qo
Azﬂ____f AY —::-10-:—-01
as—2 AVI—a %
YL . BA 0 AV a) Q3
a5 1023 AV %
Asﬂ_____ AV 6] Qs
a7 AV [—o—as
agZ3) Ay a7
Ag_f.zz)__‘gz
E {20) l> EN

recommended operating conditions

pin assignment

. TBP28S2708A
NW PACKAGE -

(TOP VIEW)

GND

PARAMETER Nw UNIT
MIN NOM MAX
Vee Supply voltage 475 '~ 5 65.25 \
VIH High-level input voltage 2 \2
ViL Low-level input voltage 0.8 A
loH 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)
L)
NW
PARAMETER TEST CONDITIONS N TYPT  WMAX UNIT g
ViK Ve = 4.75, i} = —18 mA ‘ -1.21 V o
VOH Vee = 4.75, IoH = —3.2 mA 2.4 3.1 Vv a.
VoL Vee = 4.75, oL = 12 mA 0.5 \Y
lozn Vce = 5.25, Vg =24V 50 | wA
lozL Vee = 5.25, Vo =05V -50 pA
I Vee = 5.25, Vi =558V " 1] mA
iH Vee = 5.25, V) =27V 25 | A
h Vee = 5.25, Vi = 0.5V -0.25 | mA
log? Vce = 5.25 -20 =100 | mA
Icc Vee = 5.25 110 165 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
TEST NwW
PARAMETER CONDITIONS MIN TYPT MAX uNIT
ta(A) Access time from address CL = 30 pF 45 701 »ns
ta(S) Access time from chip select {enable time) See Note 3 20 40 ns
tgis  Disable time g:e :‘;:2 20 40| ns
TAll typical values are at Vg = 5V, Tp = 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.
3
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TBP28S166
16,384 BITS (2084 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

POST OFFICE BOX 225012 & DALLAS, TEXAS 75266

INSTRUMENTS

qulc symbol TBP28S166 pin assignment TBP28S166
PROM 2048 X 8 NW PACKAGE
a0 o (TOP VIEW)
s ) A7 [ vee
O — AVI—Go % A6 2 A8
L — AVI—ay ™ As [J3 A9
As—4L ] :Vng A4 [a A10
AS g; ?Azoin Ag_ﬁz)_m ‘A3 []s G
As— 1 Aol 08 A2 s G3
A7 ————— , {16) A1 [ G2
ag 2L M T A0 8 a7
(22) AVp————a7
A= he Qo (Jo Qs
A10 (19 Z Q1 o Qs
G3 &
{18) Q2 [n Q4
G2 ————— EN
511200 I GND (]} Q3
recommended operating conditions
NwW
PARAMETER MIN_ NOM —WMIAX UNIT
Vee Supply voltage 4.75 5 5.256 \
ViH High-level input voltage 2 \'
ViL Low-level input voltage 0.8 \
loH High-level output current -3.2 | mA
loL Low-level output current 16 | mA
Ta Operating free-air temperature range ¢] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
g PARAMETER TEST CONDITIONS NW UNIT
(@) MIN TYPT MAX
g ViK Vee = 4.75, j = -18 mA -1.2 Vv
o VOH Vee = 4.75, loH = -3.2mA 2.4 3.1 v
VoL Vee =-4.75, loL = 16 mA 0.5 v
lozH Vee = 5.25, Vo = 24V 50 | uA
lozL Ve = 5.25, Vo = 05V -50 | pA
Iy Vee = 5.25, Vi =55V 1| mA
H Vee = 5.25, V=27V 256 | wA
L Vee = 5.25, Vi =05V -0.25 | mA
log* Vee = 5.25 -20 -100 { mA
Ice Vee = 5.25 130 175 { mA
switching characteristics over recommended ranges of Ta and Vg (unless otherwise noted)
TEST NW
PARAMETER CONDITIONS MIN_TYPT max | N
ta(A) Access time from address CpL = 30 pF _ 35 75| ns
ta(s) Access time from chip select (enable time} See Note 3 15 40 ns
tgis  Disable time ;Le :lostep'; 15 40| ns
TAll typical values are at Vee =8V, Ta = 25°C.
¥Not more than one output should be shorted at a time, and duration of the short circuit shoutd not exceed one second.
NOTE 3: Load circuits and voitage 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

iogic

pin assignment

symbol
TBP28L22
PROM 256 X 8
{1) :
A0 0N :
Al (2) AV :_‘;; Qo
A2 (3) AVI——ai
@) Av—B a2
A3 0
AL 9
P 75 A Vj——a——~03
A5 {(17) A .Lcm
ag 18 AV o5
T AV —as
I
Gé1 50 PN

recommended operating conditions

TBP28L22
J OR N PACKAGE

{TOP VIEW)

AO
A1 E
A2 [
A3 []
A4 [
ao [
a1 [
a2 (]
a3

GND [J

© 0 N OGN b WN -

pery
Q

vee
A7
A6
A5
G2
G1
Q7
Q6
Qs
Q4

MJ JORN
PARAMETER MIN NOM MAX | MIN NOM MAX uNiT
Vee Supply voltage 4.5 5 5.5 | 4.75 5 - 5.25 \
ViH High-level input voitage 2 2 \

- ViL Low-level input voltage 0.8 0.8 v
10H High-level output current -2 -6.5 | mA
loL Low-ievel 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)

MJ JORN

PARAMETER TEST CONDITIONS MIN TYPE WMAX | MIN_ TYPE MAX UNIT
ViK Vee = MIN, j = —18 mA -1.2 -1.2 \
"VoH Vee = MIN, loH = MAX 2.4 3.1 24 3.1 \J
VoL Vce = MIN, loL = 16 mA 0.5 0.5 \"
lozn Vee = MAX, Vo = 2.4V 50 50 | uA
iozL Vee = MAX, Vo =05V . ~-860 -50 | pA
I Vee = MAX, V=65V 1 11 mA
H Vee = MAX, V=27V 25 25 | wA
L Vee = MAX, Vi =05V ~0.25 -0.256 | mA
los? 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
PARAMETER CONDITIONS MIN TYPF MAX | MIN TYP! MAX UNIT
taA) Access time from address CL = 30 pF 45 76 45 70 ns
ta(s) Access time from chip select (enable time) See Note 3 20 40 20 35 ns
) . ' CL =50pF
tdis Disable time See Note 3 15 35 156 30 ns

TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Al typical values are at Voe = 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.

PROMs
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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
. TBP28LA22 TBP28LA22
PROM 256 X 8 J OR N PACKAGE ‘

0 ity 0 " (TOP VIEW)

a2 AQ o0 Ao [+ vee

Az _t3) AQ @ a1 A1 []2 19[] A7

Az_14) o AQf— A2 []s  18[] A6

A8 Ass AQ o Q3 A3[Qa 17 A5

a5 17) AQI———04 A4lls 18] G2

ae_18) AQ] s ao[Je 5[] G

e ad B

- AQp——————a7

92—::‘::}'? & len a3de 12[Jas

G | GND [Jio Qa

recommended operating conditions
Mo JORN
PARAMETER MIN NOM MAX | MIN NOM MAX UNIT

Vee Supply voltage 4.5 5 8.5 1 4.75 5 5.25 A"
VIH High-level input voltage B 2 2 \J
ViL Low-level input voltage 0.8 0.8 v
VOH High-level output voltage 5.5 5.5 A
loL Low-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 )

o PARAMETER TEST conpitionst MIN TYP: MAX | MIN TYPE  MAX UNIT
o + ViK Vee = MIN, lf = -18 mA —-1.2 -1.2 \4

i VoH = 2.4V 0.05 0.05

g 'oH Vee = MIN. VoH =55V o1 51| ™
* VoL Vce = MIN, loL = 16 mA 0.5 05| Vv
r Ve = MAX, Vi =55V 1 1| mA

I Vee = MAX, Vi = 2.7V , 25 25 | #A

i Vece = MAX, Vi=05V -0.25 -0.25 | mA

ice Vce = MAX 75 100 | 75 100 | mA

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

TEST MJ JORN
PARAMETER NIT
) CONDITIONS MIN TYP? MAX | MIN TYP? MAX u
t3A) Access time from address ' C_ = 30 pF 40 80 45 75 ns
ta(S) Access time from chip select (enable time) Ryq = 3000 20 40 20 35 ns
Propagation delay time low-to-high-level Rz = 600 Q
t 15 15 0
PLH output from chip select See Note 3 38 3 - ns

TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Al typical values are at Vo = 5V, Ta = 25°C.
NOTE 3: Load circuits and voitage waveforms are shown in Section 1.

{i’
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TBP28L42
4096 BITS (512 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABI.E READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

pin assignment

TBP28L42

TBP28L42
PROM 512 X 8 J OR N PACKAGE
m (TOP VIEW)
A= 0 AV—E a0 Ao U200 vee
T Aal—1 o A1z 19 aAs
QZT—— AV—E a2 A2[]3  18[J A7
) N AV—(-(‘Ii——(B A3[]s 17[] A6
(16) 511 Av— g Aalls  18]] A5
N avh2 o aollse 151G
AT AVl o6 arr a7
2:—(1_9)_— . P v/ S 02{0s "13[Jase
5418 Nl en Q3]s 12[] Q5
GND[Jio 1] o4
‘recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 6.5 | 4.75 5 5.25 v
ViH High-ievel input voltage 2 2 A"
ViL Low-level input voltage 0.8 0.8 A
IoH High-level output current -1 -1.6 | mA
oL Low-level output current 8 8 mA
Ta Operating free-air temperature range ~55 125. (0] 70 °C

electricat characteristics over recommended operating free-air

temperature range (unless otherwise noted)

- NJ JORN
PARAMETER TEST CONDITIONS UNIT
ET Mmin TYPE MAX | MIN TYPE wmaAX 2]
ViK Vee = MIN, I = —18 mA -1.2 12| v b=
VOH Vee = MIN, IoH = MAX 24 31 24 34 v @]
VoL Ve = MIN, loL = 8 mA 0.5 05| Vv (o
lozH Voc = MAX, Vo = 24V 50 50 | uA o
lozL Vee = MAX, Vo =05V ~-50 -850 | uA
ly Vee = MAX, V) =55V 1 11 mA
iH Vee = MAX, V) =27V 25 25 | uA
WL Vee = MAX, Vi =05V ~0.25 -0.26 | mA
1Ios® Vee = MAX -10 -100 | -10 -100 | mA
Icc Vee = MAX 50 85 50 85 | mA
switching characteristics over recommended ranges of TA and V¢ (unless otherwise noted)
TEST MJ JORN '
PARAMETER
CONDITIONS MIN TYP¥ MAX | MIN TYP! MAX uNIT
ta(A) Access time from address CL = 30 pF 55 110 55 95 ns
ta(s) Access time from chip select (enable time) See Note 3 25 60 25 60.1 ns
. . C_ = 5pF
tdi Disable t y
dis isable time See Note 3 25 50 25 40 ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions,
+All typical values are at Vg = 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.
TEXAS U 4-29
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TBP28L4A6
4096 BITS (512 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol pin assignment
© TBP28L46 : TBP28L46
PROM 512X 8 . JW OR NW PACKAGE
A0 —& 0 (TOP VIEW) -
JY P L. ’ AV-—-(—Q)—QO A7[01 U2a] vee
J P | AV (0 a1 A6 ]2
a3 avl—l o as[]s
YL Ag% Ay |03 o3 A4l s
s —2) Av—(lﬂ—cm A3lls
A6 @ AV (15) Qs A2lje
a7 ‘ A8 __ a6 All]
As 23 8 A1 o A0 s
64-(2_1)_5. & ao(]
Gz Q1o
G218 | EN Q2[n
G1--1200 I GND (12

recommended operating conditions

MJW JW OR NW
PARAMETER

MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 5.5 | 475 5 5.25 \
VIH High-level input voltage 2 2 v
VIL Low-level input voltage 0.8 0.8 A
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 (o] 70 °Cc

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

: MJwW JW OR NW
PARAMETER v TEST CONDITIONS MIN TYPE MAX | MIN TYPf MAX UNIT
ViK Vee = MIN, j = -18mA - -1.2 -1.2 v
VOH Vce = MIN, loH = MAX . 24 34 : 2.4 3.1 \
VoL Vee = MIN, loL = 8 mA . 0.5 0.5 Vv
lozH Voo = MAX, Vg = 24V 50 50 | xA
lozL Vee = MAX, Vo =05V . - 80 : -50 | uA
I Ve = MAX, V=55V 1 11 mA.
I Ve = MAX, V) =27V 25 25 | xA
i Vee = MAX, Vi =05V -0.25 ~-0.26 | mA
los? Voo = MAX -10 -100 | -10 -100 | mA
Icc Vee = MAX 50 85 50 85 | mA

switching characteristics over recommended ranges of TA and VCC (uniess otherwise noted)

TEST MJW JW OR NW
PARAMETER I
CONDITIONS MIN TYP! MAX [ mIN TYP? MAX UNIT
ta(A) Access time from address CL = 30 pF 55 110 | 55 95 ns
ta(S) Access time from chip select {enable time) See Note 3 25 60 25 60 ns
- CL = 5pF
tdi Disable time |
dis able ti See Note 3 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 Ve =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 voltage waveforms are shown in Section 1. :
N
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TBP28L86A
8192 BITS (1024 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

(9)

AV p—=—00
PRv] B
AT —11 o)
AV g
Av(1—4’)-04
AT 8 a5
e
AV a7

TBP28L86A
PROM 1024 X 8
po—8 o
POED
A2 {6}
A35)
Ad (4) A 0
as—3) 1023
A6 (2)
A7 (1)
ag 23
A9 (22) 9
G4 (21) [ =
{19)
G3———
,_18) | EN
st

recommended operating conditions

pin assignment

TBP28L86A
JW OR NW PACKAGE

(TOP VIEW)

PARAMETER MIwW JW OR NW UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 | 4.75 5 6.25 v
VIH High-level input voltage 2 2 \
ViL Low-level input voitage 0.8 0.8 3
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 0 70 °C

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

POST OFFICE BOX 226012 ® DALLAS, TEXAS 75265

0N
MJW JW OR NW
PARAMETER TEST CONDITIONS N TvPF  MAX | MIN TYPE MAX UNIT E
ViK Voo = MIN, I} = —18 mA -1.2 ~1.2 v 8
VOH Vee = MIN, IoH = MAX 2.4 3.1 2.4 3.1 A o
VoL Vee = MIN, oL = 8 mA 0.5 0.5 Vv
lozH Vce = MAX, Vo = 2.4V 50 50 | #A
lozL Vee = MAX, Vo =05V -50 -850 pA
It Vee = MAX, V=556V 1 1 mA
] Vee = MAX, vy =27V 25 25 pA
m Vee = MAX, Vi = 0.5V -0.25 ~0.25 | mA
los? Voo = MAX -10 -100 | -10 -100 | mA
Icec 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 TYP? MAX | MiN TvPt MaAx | O\
ta(A) Access time from address CpL = 30pF 65 200 66 110.| ns
ta(S) Access time from chip select {enable time) See Note 3 40 125 40 80 ns
tgis  Disable time g:e T\l;ep; 25 100 26 60| ns
) tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
T All typical values are at Ve = 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.
i
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TBP28L166 :
16,384 BITS (2084 WORDS BY 8 BITS) )
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

-

logic symbol pin assignment

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75285

INSTRUMENTS

TBP28L166 TBP28L166
PROM 2048 X 8 NW PACKAGE
a8 1o~ (TOP VIEW)
art @) A7 [0 Ua24[] vee
PRI AVI—io % A6 ]2
A3 (5} AV TQ1 As 3
(4) AVEF———aQ2
M 0 Ay a3 A4 La
AST oA Soa7 Agb—04 o, A3 [ ]s
A6 ————] (15) A2
a7l Ao e AT
s 22 N T A0
(22) AV Q7.
292 ho Qo
A10 2 Q1
G3 (19 &
,118) . EN Q2
2o N1 GND
recommended operating conditions
: NW
PARAMETER MIN _NOM MAX UNIT
Vce Supply voltage 4.75 5 5.25 Vv
ViH High-level input voitage 2 .V
ViL Low-level input voltage 0.8 v
loH High-level output current -1.61 mA
loL Low-level output current 8| mA
TA Operating free-air temperature range - (o} 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
3 PARAMETER TEST CONDITIONS Nw —t UNIT
o) MIN TYPT MAX
g VIK Vee = 4.75, lj = —18 mA -1.2 \
» VOH Vee = 4.75, loH = —1.6 mA C 2.4 3.1 \
VoL Vce = 4.75, loL = 8 mA 0.5 v
lozH Vee = 5.25, Vg = 24V 50 | uA
lozL Vee = 5.25, Vo =05V -50 | gA
Iy Vee = 5.25, V=55V 1] mA
[ Vee = 5.25, V) =27V ., 251 uA
L Vee = 5.25, Vi=05V -0.25] mA
lost Vee = 5.25 -10 ~100 | mA
Ice Vee = 5.25 75 110 | mA
switching characteristics over recommended ranges of TA and Ve (unless otherwise noted)
TEST NW
PARAMETER CONDITIONS MIN_ TVPT max | TN
ta(A) Access time from address CpL = 30 pF 80 125] ns
ta(s) Access time from chip select {(enable time) See Note 3 40 65 ns
tdis Disable time g:e =Nostep§ 30 65 ns
TAll typical values are at Vee = 65V, 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.
.
e
4-32 TeExas




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 5.25 \"
ViH 3 4 5
Input voltage ViL 0 0 0% Vv
Voitage at all outputs except the one to be programmed 0 o} 05 v
Supply voltage ievel to program a bit Vecipr) 5.75 6 6.25 Vv
Select or enable level to program a bit Vs(pr) 975 10 1 \"
Output level during interval tg VQ( pr) 15.75 16 16.25 v
Low 44 45 - 48
Supply voltage during verification (see step 14) High 54 55 56 v
Time from Ve to settle and to verify need to program ' : 1 0 5 10 us
Time from Ve = 6 V until chip select (enable) is at 10V- t2 5 5 10 us
Time from chip select (enable) high to start of program ramp 13, 0.1 5 10 S
Ramp time, output program pulse ) t4 10 15 20 us
Duration of output program pulse ’ tg 15 20 20 Hs
Time from end of program pulse to chip select (enable) low ' : t6 5 5 10 us
Time from chip select {enable) Vec =0V t7 0.1 5 5 Hs
Time for cooling between bits 18 30 50 100 s
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 all chip select (S and S)or chip
enable (E and E) inputs. ‘

Verify the status of a bit location by checking the output level.
Decreass V¢ to O volts.
For bit locations that do not require programming, skip steps 5 through 11. -

Increase VCC to VCC(pr) With a minimum current capability of 250 milliamperes.

PROMs

Apply Vg(pr) to all the S, E or G inputs. I| = 25 milliamperes. Active-high enables may be left high.

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

® N © @ p W N

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 Vji_conditions.
10. Reduce the voltage at S, E, or G inputs to Vj;.
11. Decrease V¢ to O volts.
12. Return to step 4 until all outputs in the word have beenr 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 V¢ values of 4.5 and 5.5 volts.

ki
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SERIES 24 AND 28
PROGRAMMABLE READ-ONLY MEMORIES

»

v

¢
NEWWORD VIH

rd £ -
ADDRESS ? i
S WORD ADDRESS VALID .. . z ADDRESS
% — v
[o—et-t1 N
y =5V — ‘rr-Vcc(pr)
cc -
——ov g —
1
| 1, & po— tg —odf o tQ ——-]
L — = —Vs(pr) -START NEXT BIT
SEG
oS ——— — L
| "—t4_-| H_ts
I Voipr) |
OUTPUT i
BEING Lo
PROGRAMMED 3
‘ f 4 4§t f————voL

NOTE 4: Rise and fall times should be = 1 s.

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

wous I
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H PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS

www.ti.com 6-Feb-2020

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ ©) ©) )
JBP28L42MJ ACTIVE CDIP J 20 1 TBD Call Tl N/ A for Pkg Type -55to 125 JBP28L42MJ
JBP28S42MJ ACTIVE CDIP J 20 1 TBD Call Tl N/ A for Pkg Type -55to 125 JBP28S42MJ m

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1



http://www.ti.com/product/JBP28L42?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/JBP28S42?CMP=conv-poasamples#samplebuy

J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762 | (7.62) | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaialia 8 MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D c B MN — | — | — | —
l CMAX 0.300 | 0.300 | 0.310 | 0.300
NAVANAVRVRGAY (7,62) | (7.62) | (7.87) | (7,62)
1J L / 0.245 | 0.245 | 0.220 | 0.245

0.065 (1,65) C MN ' ' : X
00i5 (78 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» & 0.005 (0,13) MIN W@%

T

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (0 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2020, Texas Instruments Incorporated
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http://www.ti.com

