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 Inciude:
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 altered 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 S) enables all of the outputs. An inactive level at any chip-

select input causes all outputs to be in the three-state, or off condition.

standard PROMs

The standard PROM members of Series 24 and 28 offer high performance for applications which 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::AEJERE RANGE OUTPUT BIT SizE ACC.'.EYSZ(':I'AII;:SE RFORM?»Z(;?ER
CONFIGURATION? | (ORGANIZATION)
DESIGNATORS ADDRESS | SELECT | DISSIPATION
TBP24510 MJ, J, N 2 1024 Bits w5 | 20n 378 W
TBP24SA10 MJ, J. N ) (256W x 4B} s m
TBP28542 MJ, J. N v
TBP28SA42 MJ, J. N O 4096 Bits
35 20 0 mw
TBP28546 MJW, JW, NW 7 (512W x 8B} ne ne 500 m
TBP2BSA46 MJIW, JW, NW <
n M., J. 4096 Bi
T8P24541 N Y s 40ns | 20ns 475 mwW
TBP24SA41 MJ, J, N Q (1024 x 4B)
TBP24581 MJ. J, N v 8192 Bits
a5 20 625 mwW
TBP245SA81 MJ, J, N ) (2048 x 4B) s ns m
TBP28S86A MJIW, JW, NW v )
8192 Bits
TBP2BSAB6A MIW, JW, NW o) 45ns | 20ns 625 mW
(1024 x 8B)
TBP2852708A NW v
16.384 Bits
v - 35 1 650
TBP285166 W (2048W x 88) ns 5 ns 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).
1 U = three state, C= 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
nat 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! L PERF N
TYPE NUMBER | TEMPERATURE RANGE OUTPUT BIT SIZE 1=\ccE;.sc:"\ln\:rzEsR ORMAP:\ZEH
CONFIGURATION? | (ORGANIZATION)
DESIGNATORS ADDRESS | SELECT | DISSIPATION

TBP28L22 MJ, J.N 7 2048 Bits

TBP28LA22 MJ, J, N [ (256W x 8B) 45ns | 2008 375 mW

TBP28L42 MJ, J, N v 4096 Bits core | 30 s 250

TBP28L46 MJIW, JW, NW v (512W x 8B)

TBP28LE6A MJIW, JW, NW v/ 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 full-temperature-range circuits (formerly 54 Family), J, JW, N, and NW designates commercial-temperature-
range circuits (formerly 74 Family}.
1 O = three state, Q = open collector.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

Vee

INPUT

AA

o

Programming circuit not shown

EQUIVALENT OF 3-STATE OUTPUTS

Vee

OUTPUT

Programming circuits not shown

EQUIVALENT OF OPEN-COLLECTOR
OUTPUTS

QUTPUT

Programming circuit not shown

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

Supply voltage (see Note 1)
Input voltage

Storage temperature range

Chip-select peak input voltage (S, St, S2) (see Note 2)
Off-state output voltage
Off-state peak output voltage (see Note 2)
Operating free-air temperature range: Full-temperature-range circuits {M suffix)
Commercial-temperature-range circuits . . . . .. ..

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

—-55°C to 125°C
0°C to 70°C
-65°C to 160°C
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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 TBP24S10
PROM 256 X 4 J or N PACKAGE
(5) (TOP VIEW)
A0 0
A1 6) A6 v Uss vee
A5 ]2 A7
Az 10 avl—02 o 15[ A
@) (1) Aal]s G2
A3 0 AVp————at A3 (] =
@ A5 10) 4 13]Gt
A4 ———— 256 A Jp——— Q2
A58 | Avl—® o3 Ao[]s 12[] Qo
JOSEIT Aats npgar
(15) a2z a2
AT ————— 7
G214 = GND []s sf] a3
— EN
& (13) N
recommended operating conditions
MJ JORN
PARAMETER NIT
MIN NOM MAX MIN NOM MAX v
vVee 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 v
IOH High-level output current -2 -6.5 | mA
oL Low-level output current 16 16 mA
Ta Operating free-air temperature range —-55 125 [4] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 4
MJ JORN
AMET! TEST CONDITIONS UNIT
PARAMETER MIN_ TYP¥ MAX | MIN TvP} MAX 0
ViK Ve = MIN, | = —18 mA 1.2 12| v s
VOH Vee = MIN, loH = MAX 2.4 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 = 0.5V - 50 -50 nA
I Vee = MAX, Vi =55V 1 1 [ mA
W Vee = MAX, V) =27V 25 25 pA
m Voe = MAX, V) =05V —0.25 ~0.25 | mA
los? Vee = MAX -30 -100 | -30 -100 | mA
I Vee = MAX 75 100 75 100 mA
switching characteristics over recommended ranges of TA and V¢ (unless otherwise noted)
PARAMETER TEST M) JORN UNIT
CONDITIONS MIN TYP? MAX MIN TYP¥  MAX
ta(A) Access time from address C_ = 30 pF 35 75 35 55 ns
ta(S) Access time from chip select (enable time) See Note 3 20 40 20 35 ns
Cy = 5 pF
; i i 4
tdis Disable time See Note 3 15 0 15 35 ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
*All typical values are at Ve = BV, Ta = 25°C.
$Not more than one output should be shorted at a time, and duration of the short circuit should nat exceed one second.
NQOTE 3: Load circuits and voltage waveforms are shown in Section 1.
B84 Q
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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}
0
A0 (6) as [ Usg vee
:; i Aohb 02 o As[Qz2 5] A7
a3 tal Aol o Aalls  a[]G2
) Az Aol o o, A3[fs  13[]G
M ol—® o Aol}s 12l o
A= A Aa1Qs war
AE— , A2[]7 wo[jo2
A7 GND [ |8 9/ ] Q3
G2 IS en
TP wN |
recommended operating conditions
J
PARAMETER M. JORN UNIT
MIN NOM MAX MIN NOM MAX
Vce 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 \'
VOoH 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 J ORN
PARAMETER TEST CONDITIONS UNIT
v MIN _ TYP} MAX | MIN TYP MAX
X ViK Vce = MIN, Iy = —18 mA -1.2 -1.2| v
o 0 v MIN VOH = 2.4V 0.05 0.05 A
= , m
s OH cc VoH = 5.5 V 0.1 o1
©w VoL Voo = MIN, oL = 16 mA 0.5 0.45 | V
I Vee = MAX, V| =55V 1 1 mA
H Ve = MAX, Vi =27V 25 25 | pA
I Ve = MAX, Vi = 05V ~0.25 —0.26 | 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_ TYPT WMAX | MIN_TvPE Max | OV
ta(A) Access time from address CL = 30 pF 35 75 35 65 ns
ta(S) Access time from chip select (enable time) Rp1 = 30040 20 40 20 35 ns
Propagation delay time low-to-high-level RL2 = 600 @ )
15 40 20 35
tPLH output from chip select See Note 3 ne
TEor 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.
Texas %P
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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
PROMS512 X 8 J OR N PACKAGE
(1) o {TOP VIEW}
OS] AV[—2—ao Ao vee
az_3 AVF—g— @ A1 (]2 A8
Az A7 5 Q2 A2[]3 A7
As 5} Al AVT"—Qs A3[]a A8
a5 _L18) 511 AVTN A4[]s A5
A7 AV‘TQS Qo[le G
Ay 18 AVTOG Q17 Q7
ag 19 e AV a7 a2(]s a6
a8 NIy Q3]s Qs
GND [Jio Q4
recommended operating conditions
PARAMETER MJ JORN UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 556 | 4.75 5 6.25 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
oH High-level output current -2 —-6.5 mA
foL Low-level output current 16 16 | mA
Ta Operating free-air temperature range -55 128 [o] 70 °C
electrical characteristics over reccommended operating free-air temperature range (unless otherwise noted)
MJ JORN
PARAMETER TEST CONDITIONS T MIN TYPE  MAX NN TYPT  MAX UNIT £
VIK Voo = MIN, I = —-18 mA 1.2 12| Vv
VOH Vee = MIN, IoH = MAX 2.4 3.1 2.4 3.1 v g
VoL Voo = MIN, loL = 16 mA 0.5 0.5 A o
lozZH Voo = MAX, Vg = 24V 50 50 pA
lozL Voo = MAX, Vg =05V -50 —-50 uA
ly Voo = MAX, V| =568V 1 1 mA
H Vce = MAX, Vi =27V 25 25 | uA
M Vce = MAX, Vi = 0.5V —-0.25 -0.25 | mA
l0s? Vee = MAX - 30 -100 | -30 -100 | mA
lcc Vee = MAX 100 135 100 135 mA
switching characteristics over recommended ranges of Ta and V¢ (unless otherwise noted)
TEST MJ JOAN
PARAMETER CONDITIONS MIN TYP! max MIN TYP? MAX unir
ta(A} Access time from address C_L = 30 pF 35 70 35 B0 ns
ta(s) Access time from chip select (enable time) See Note 3 20 45 20 45 ns
tgis  Disable time g:a ;J:i:; 15 45 15 40| ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
*All typical values are at Vee = 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 s 4-15
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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 TBP28SA42
J OR N PACKAGE
PROM 512X 8
) (TOP VIEW)
T ° Aol—® a0 ao (1 W20 vee
:;_(3)_—'~ AQ.._:;:_-(N a1z 19f] A8
(4) AQl———aq2 A2{]z 18] A7
T —— o Ao a3 azs 170 Ae
Ade ] A5T aoh—UN o4 Aa[ls 160 A5
oo acl 8o ao(fe 15QG
A {18) AQ—“T—‘QG a1 4[] a7
ap_19) . A2 a7 a2[]s 13[] a6
515 ] en } a3(]e 12f]as
GND [J1o  11[] Q4
recommended operating conditions
PARAMETER M. JORN UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 4.75 5 525 \
Vi High-level input voltage 2 2 \
Vi Low-level input voltage 0.8 0.8 \'2
VOH High-level output voltage 5.6 5.5 v
oL Low-level cutput 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 1 MIN T’le;,‘ MAX MIN JngtN MAX UNIT
g VIK Vce = MIN, ) = -18 mA 1.2 12| v
VoH = 2.4V 0.05 0.05
=2 loH Vee = MiN, } Von = 65V 0.1 o] ™
« VoL Vee = MIN, loL = 16 mA 0.5 0.5 \%
[ Vee = MAX, Vi =55V 1 1 mA
hH Vee = MAX, V=27V 25 25 zA
I Vce = MAX, Vi = 05V ~0.25 T -0.25 | mA
lcc Vee = MAX 105 135 105 135 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 = 30pF 35 75 35 65 ns
ta(S) Access time from chip select (enable time) R = 300 Q 20 45 20 35 ns
tPLH Propagation de{av time low-to-high-level Rz = 600 Q 15 45 15 a5 ns
output 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 Vcg = 5V, Ta = 25°C.
NOTE 3: Load circuits and valtage waveforms are shown in Section 1.
X
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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 r8p28sas
PROM 512 X B JW OR NW PACKAGE

a8 1o (TOP VIEW)

a2 AVF—2 6o A7 N vee

Az{8 avp—19 o A6 P As
Azl Avl—1U o A5 (1 NC
g8 Aﬁo‘l AT a3t o3 A4 ] §4
A5 ————:g; A% a4 A3 ]G
A6 ~—— A7 L as . A2 '] G3
A7 L — A | __16) a6 A1 :] G2
I avp—82 o AO 0 a7
Ga-2 N Qo [ as
S Qi1 []as
G218l EN a2 3 Qa
51120 [N GND ] a3

recommended operating conditions

PROMs

PARAMETER MIW JW OR NW UNIT
MIN NOM MAX | MIN NOM MAX
vVee Supply voltage 4.5 5 55 | 4.75 5 5.25 v
VIH High-level input voltage 2 2 v
VL Low-level input voltage 0.8 0.8 v
lIoH High-leve) output current -2 -86.5 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)
PARAMETER TEST CONDITIONS T MJV: JW OR’NW UNIT
MIN TYP MAX MIN TYP MAX
ViK Vee = MIN, = —18 mA -1.2 —1.2 Y
VoH Vce = MIN, IoH = MAX 24 31 2.4 31 v
VoL Vce = MIN, oL = 16 mA 0.5 05] v
lazH Vce = MAX, Vo = 24V 50 50 | wA
lozL Vee = MAX, Vg = 05V -~ 50 -50 A
1) Vce = MAX, V| =55V 1 1] mA
1 Vee = MAX, V) =27V 25 25 | uA
T8 Voo = MAX, V) = 05V -0.25 -0.25 | mA
los? Vee = MAX —15 ~100 | -20 -100| mA
icc Vee = MAX 100 135 160 135| mA
switching characteristics over recommended ranges of Ta and VCC (unless otherwise noted)
TEST MJwW JW OR NW
PARAMETER CONDITIONS MIN_TYPt_max | min_Tvet max | UV
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
tdis Disable time CL=5pF 15 40 15 35| ns
See Note 3
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Al 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 shouid not exceed one second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
84 Q‘
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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 TBP28SA46
JW OR NW PACKAGE
PROM 512X 8
a0 8 o (TOP VIEW)
7. 9
a ] AQ LIPS A7 (] vee
(6) (10} AB (] A8
A2 AQ a1
(5) an A5 (] NC
A3 AQ Q2 =,
@) o 13) A4 ]G4
A4 Amyy AQp———03 2
(3) (14) A3 (1 G1
A5 ) AQ a4 A2 1 63
A ————— AQ s) Qs
a7t Aol 18 o A1 '] G2
(23) an AO 1 a7
AB——— 8 AO a7
G4 _21) & Qo :] Q6
PO LL) [o}] []05
G2 8| EN Q2 8 Q4
&20 N GND a3
recommended operating conditions
MJW JW OR NW
PARAMETER UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voitage 4.5 5 5.5 14.75 5 5.25 \
VIH High-level input voitage 2 2 v
. VIL Low-level input voltage 0.8 0.8 \"
j VOH High-level output voitage 5.5 5.5 v
oL Low-level output current 16 16 | mA
Ta Operating free-air temperature range -55 125 o] 70 °C
=y electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
2
MJIW JW OR NW
o PARAMETER TEST (ZONII)ITIONS‘t £3 w Rg UNIT
g MIN TYP MAX MIN TYP MAX
Iy VIK Ve = MIN, )| = —18 mA -1.2 -1.2 \4
T vVon = 24V 0.05 0.05
1 V = MIN, A
OH cc Vo =55V 01 o B
VoL Vee = MIN, oL = 16 mA 05 G51§ V
I Voo = MAX, V) =55V 1 1| mA
H Voo = MAX, V=27V 25 25 A
TR Voo = MAX, V) =05V -0.25 -0.25 mA
icc Voo = MAX 700 135 1700 135 | mA
switching characteristics over recommended ranges of Ta and VCC {unless otherwise noted)
PARAMETER TEST MIVY SW OR NW UNIT
CONDITIONS Min TYPE  MAX MIN TYP¥ MAX
ta(A) Access time from address CL = 30 pF 35 75 35 65 | ns
ta{S) Access time from chip select (enable time} RLq = 300 @ 20 45 20 36 ns
Propagation delay time low-to-high-level RL2 = 600 Q@
t 15 40 15 35
PLH output from chip select See Nate 3 ns
tEor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Al typical values are at Vce = 5V, 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 TBP24S41
PROM 1024 X 4 J OR N PACKAGE
(5) o {TOP VIEW)
a—c as [ U1s[J vee
Al————
(7) AS []2 17[] A7
A2Z————
() A4z 18] A8
A3 (14}
a3 AV—g—0 A3[Js 15 a9
2 LAl AV Ao(]s 1sJao
A 1023 ATE— %2 Aa1e 10ar
,_un AVf——"—a3 Az[07 1202
A =
ns__116) Gﬁ;[:s 11:]83
9 10 2
A9 {15) 9
G210 &
& (8) EN
recommended operating conditions
PARAMETER M JO0RN UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 A\
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
IoH High-tevel output current -2 -3.2 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)
172}
MJ JORN
PARAMETER TEST CONDITIONS T T
MIN_TvPT_max | MiIN_Tvet_max | UV g
VIK Vee = MiN, h = -18 mA -1.2 -1.2 \ o
VoH Vee = MIN, lon = MAX 2.4 3.1 2.4 3.1 v o
VoL Vce = MIN, IgL = 16 mA 0.5 0.5 \4
lozH Vee = MAX, Vg =24V 50 50 pA
lozL Vce = MAX, Vo = 0.5V - 50 50 | uA
I Vee = MAX, Vi =55V 1 1| mA
H Voo = MAX, Vi =27V 25 25 | uA
m Voo = MAX, V) = 0.5V ~0.25 ~0.25 | mA
Ios? Voe = MAX -15 -100 | -20 -100 | mA
Icc Voo = MAX 95 140 95 140 | mA
switching characteristics over recommended ranges of Ta and V¢ (unless otherwise noted)
PARAMETER TEST M) JORN UNIT
CONDITIONS MIN TYPE MAX MIN TYP? MAX
ta{A) Access time from address CL = 30 pF 40 75 40 60 ns
ta(S) Access time from chip select {enable time) See Note 3 20 40 20 30 ns
C_ = 5pF
9 i i 20 40 20 ‘30 ns
tdis Disable time See Note 3
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
+All typical values are at Vcc = 5V, Ta = 25°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
(5) o {TOP VIEW)
A— a6 v T[] vee
Al— ] as[Jz w7l A7
:‘2 @) Aa[]s  16[]As
i
T aot—08 —ao a3[s 150 ae
M Lol AQp———@ aods 140 ao
AS—— ] 1023 pofpb 12 o AarQs a1
Ae— ] aol—0M o3 a2l n[joz
A7——“T- G1([s 1] Q3
A8 —— GND[]o 10[] G2
(15)
Al 9
G2 119 &
&1 (8) | EN
recommended operating conditions
mMJ JORN
RAMETER
PARA MIN NOM MAX MIN NOM MAX unIT
vee Supply voitage 4.5 5 5.6 | 4.76 5 5.25 A
VIH High-levet input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \"
VoH High-level output voltage 5.5 5.5 v
loL Low-level output current 16 161 mA
TA Qperating free-air temperature range -55 125 (o] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
g MJ JORN
PARAMETER TEST CONDITIONS UNIT
) MIN_TYP? MAX | MIN_TYP MAX
2 Vik Vee = MIN, Iy = —18 mA —1.2 —1.2] Vv
» Vou = 2.4V 0.05 0.05
i \' = MIN,
OH cc Von = 5.5V 0.1 o] ™
VoL Ve = MIN, ioL = 16 mA 0.5 05| V
Iy Voo = MAX, Vy = 65V 1 1| mA
[ Vce = MAX, V)= 27V 25 25 | uA
m Vce = MAX, Vi =05V -0.25 -0.25 | mA
icc Vee = MAX 95 140 95 140 mA
switching characteristics over recommended ranges of Ta and VCC (unless otherwise noted)
TEST MJ JORN
PARAMETER
CONDITIONS mMIN TYPF  MAX MIN TYP  MAX unIT
ta(Al Access time from address CL = 30 pF 40 75 40 60 ns
1a(S} Access time from chip select {(enable time) Ryq = 3000 20 40 20 30 ns
Propagation delay time low-to-high-level RL2 = 600 Q
20 40 20
tPLH output from chip select See Note 3 30 ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
$All typical values are at Veg = 5 V. TA = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
i 884
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TBP24S581
8192 BITS (2048 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

pin assignment

TBP24S81 TBP24S81
J
PROM 2088 X 4 OR N PACKAGE
(5) {TOP VIEW)
AQ———0
a7 —t8 Aas [ U] vee
A’2 7) A5 []2 17{] A7
1a) A4[]s  16]] A8
A3 14) A3 (] A9
Aa—t3) AV Qo 15
@ ° 13) Ao(}s 1af]o
as—= | L a = AV [o}]
It 2047 (12) A1[s 131
A6 —1) AV Q2
a7 11 A2[07 12[Ja2
A7 ———— AVp———a3
a8 (16) A10 s 11:]03
GND [s G
A9 (::; 10[] G
A0 10
] (10) EN
recommended operating conditions
MJ JORN
PARAMETER
MIN NOM MAX | MIN NOM MAX uNIT
Vee Supply volitage 4.5 5 5.5 | 4.75 5 5.256 \%
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \"
IoH High-level output current -2 -3.2 | mA
oL Low-level output current 16 16 | mA
TaA Operating free-air temperature range -55 125 [¢] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
2]
MJ JORN
PARAMETER TEST NDITIONS T UNIT
R T co ONS MIN_ TYP¥ MAX | miIN TYPF mMAX E
ViK Ve = MIN, ) = —18 mA -1.2 -1.2| v g
VOH Vce = MIN, loH = MAX 2.4 3.1 2.4 3.1 \'4 o
VoL Vee = MIN, loL = 16 mA 0.5 0.5 v
10ZH Vee = MAX, Vo = 24V 50 50 nA
lozL Vee = MAX, Vo = 05V -50 - 50 pA
I Vce = MAX, Vi =55V 1 1] mA
18} Vee = MAX, V=27V 25 25 A
'R Voo = MAX, V=05V —-0.25 -0.25 mA
Ios? 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 m JORN UNIT
CONDITIONS MIN_ 7Y max | min TYPf  max
ta(A) Access time from address Cg = 30 pF 45 85 45 70 ns
ta(s) Access time from chip select [enable time) See Note 3 20 50 20 40 ns
C_ = 5pF
i i i 20 50 20 40
tdis Disable time See Note 3 ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
Faul typical values are at Vee = 5V, 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.
884 Q’
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TBP24SA81
8192 BITS {2048 WORDS BY 4 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol pin assignment
TBP24SA81 TBP245A81
PROM 2048 X 4 J OR N PACKAGE
(5) {TOP VIEW)
AQ ——ee§ O
a1 (&) AT Uis Vce
7 As [z w[]A7
‘:"; @ A4[ds  1s[] A8
T 4
) P B P A3 r[; 15[] A9
@ .0 aQ LT A0{]s 1s[]QO0
A= A soa5 Aol—12 o, A1 []e 131
A am Aol M o3 Az[]7» 12JQ2
a7 (16) A10[]s w[ja3
A GND []e G
Ag_15) ALY
UYL R— 7.
a_&b‘gu
recommended operating conditions
[ N) J N
PARAMETER OR UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 1475 5 5.25 \%
ViH High-level input voltage 2 2 \
Vi Low-level input voltage 0.8 0.8 \%
VOH High-level output voltage 5.5 5.5 A\
oL tow-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)
O
MJ JORN
X P E TEST CONDITIONS '
o ARAMETER MIN TYPF MAX | MIN TYPF MAX UNIT
g VIK Voo = MIN, = -18mA -1.2 -1.2 v
V =24V 0.05 0.05
» I Vee = MIN OH VmA
OH cc ' VoH = 55V o oum Bl
Voi Vge = MIN, oL = 16 mA 0.5 0.5 \4
1] Vee = MAX, V| =565V 1 1 mA
H VCC = MAX, Vi = 2.7V 25 25 | A
I Vce = MAX, Vi =05V -0.25 ~0.25 | mA
icc Voe = MAX 125 175 1256 175 | mA
switching characteristics over recommended ranges of Ta and Ve (unless otherwise noted)
TEST MJ JORN
PARAMETER UNIT
A CONDITIONS MIN TYP? MAX | MIN TYP! MAX
talA) Access time from address CL = 30 pF 45 95 45 70 ns
ta(S) ‘Access time from chip select {enable time) RL1 = 300 Q 20 50 20 40 ns
i i i -to-high-level R = 600 Q
tPLH Propagation de.ay time low-to-high-level L2 6 20 50 20 40 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 Vgc = 5 V., TA = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
’.
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TBP28S8B6A
8192 BITS (1024 WORDS BY 8 BITS)
STANDARD PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE QUTPUTS

logic symbol

TBP28S86A
PROM 1024 X 8
Aol_ o
ar—in AV
A2 {6} AT
PR )] AT
Ad 4) o AT
A58 > A0z A 7
AB (2)
AV
A7 i) A7
ag 23 AT
Agf22) 9
Ga—t20) I &
{19}
G3
18 EN
G {20) |

9)
110)
{11}
(13)
114}

{15}
(16}

{17}

recommended operating conditions

pin assignment

a1
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 Supply voltage 4.5 5 5.5 | 4.75 5 5.25 v
Viy High-level input voltage 2 2 \Y
ViL Low-level input voitage 0.8 0.8 v
I0H High-level output current -2 -3.2 mA
loL Low-level output current 12 12 mA
TA Operating free-air temperature range -55 125 [o] 70 °c
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
N
PARAMETER TEST CONDITIONS T MIw JW OR NW UNIT E
MIN TYPF mMAX MIN TYPf  max O
ViK Vce = MIN, = —-18mA ~1.2 12| v o
VoH Vgee = MIN, loH = MAX 24 3.1 2.4 3.1 \% 0.
VoL VCe = MIN, oL = 12 mA 0.5 05| V
10zH Vce = MAX, Vo = 2.4V 50 50 | A
ozt Ve = MAX, Vo =05V -50 - 50 A
I Vece = MAX, V| =55V 1 1 mA
TIH Vce = MAX, Vi =27V 25 25 | uA
[m Vce = MAX, Vi =05V —0.25 -0.25 | mA
los? Voe = MAX -15 -100 | -20 -100 [ mA
Icc Vee = MAX 110 170 110 165 mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
PARAMETER TEST MW JW OR NW UNIT
CONDITIONS MIN_ TYP¥ MaX | MIN TYP! MAX
taa) Access time from address Cy = 30 pF 35 80 35 65 ns
1a(S}) Access time from chip select (enable time} See Note 3 20 50 20 40 ns
tais Disable time ;Le ;ostep; 15 40 15 35| ns
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended aperating conditions.
Tal typical values are at Voo = 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 secand.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
84 Q‘
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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

TBP28SAS6A TBP28SAB6A

PROM 1024 X 8 JW OR NW PACKAGE
0 (8) o (TOP VIEW)
a2 1 Ack—18__ao A7 % vee
az_18) P BT AB A8
As_18 Aok On o, A5 3 A9
aq 4 L o AOkY3 o3 A4 ) G4
a5 13 A Aol 8 o A3 []1G1
Ae—12 Aol—18 o5 A2 ]G3

) P T T Al ] G2

as_i23 aolUn o, AO N a7
ag_122) 9 Qo (] a6
G2 N Q1 [1as
g3 19 Q2 804
62 (18) EN GND Q3
520 1

recommended operating conditions

MJW JW OR NW
PARAMETER T
MIN NOM MAX MIN NOM MAX Unt
vee Supply voltage ) 4.5 5 5.5 1 4.75 5 5.25 \'
ViH High-level input voltage 2 2 \2
ViL Low-ievel input voltage 0.8 0.8 \4
VOH High-level output voltage 5.5 5.5 \
oL Low-ievel output current 12 12 mA
TA Operating free-air temperature range -55 125 Q 70 °C
=39 electrical characteristics over recommaended operating free-air temperature range (unless otherwise noted)
o MJW JW OR NW
ARAMETER TEST CONDITIONSt NIT
g P ™ MIN TYP} MAX mMIN TYPE  MAX v
» ViK Vee = MIN, | = —18 mA -1.2 12| v
VOH = 2.4V 0.05 0.05
! Vce = MIN, | A
OH cc [T Von=55V G o1 "
voL Vee = MIN, loL = 12 mA 0.5 0.5 \Z
y Vee = MAX, V) =565V 1 1 mA
[ Vce = MAX, V| =27V 25 25 | uA
m Vce = MAX, V=05V -0.25 —0.25 | mA
Icc Voo = MAX 125 175 1256 175 | mA
switching characteristics over recommended ranges of Ta and VCC (unless otherwise noted)
PARAMETER TEST MJW JW OR NW UNIT
CONDITIONS Min TYpf MAX | MIN TYP} 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-| | R = 600 Q@
tPLH Propagation delay time low-to-high-level L2 = © 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.
fAll typical values are at Veg = 5 V. TA = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
%
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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 N(V.:'IOI:‘AS.I;C:;‘E
(8) ~ A7 vee
:': S N T A6 e
{6) {(10) AS ] A9
A2 ——] AV Q1
{5) (11) A4 [] NC
A3 AV Qz N
(4) 13) A3 ]G
A4 0 AV a3
(3 >A {14) A2 1 NC
A5 1023 AV Tm A A ne
as_2 AT ) o5 At e
az M A8 o
{23) 117) Qo ] Q6
s — AT a7
(22) J Q1 ] as
A 20 9 Q2 ] a4
G_B‘ =N GND a3

recommended operating conditions

NwW
PARAMETER T
MIN NOM MAX UNI
Vee Supply voltage 4.75 5 5.25 v
ViH High-tevel input voltage 2 \4
ViL Low-level input voltage 0.8 v
IoH High-levet 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
TEST CONDITION NIT
PARAMETER ST C IONS MIN_ TYPT  MAX Ul g
VIK Vee = 4.75, ) = ~18 mA -1.2 v oc
VOH Vee = 4.75, IoH = —3.2mA 2.4 3.1 \4 a.
vaL Ve = 4.75, IoL = 12 mA 0.5 v
lozH Ve = 56.25, Vg = 24V 50 A
lozL Vgce = 5.25, Vg =05V -50 A
Iy Vee = 5.25, V} =55V 1 mA
hH Ve = 5.25, Vi =27V 25 uhA
ht Vcc = 5.25, V) =05V —-0.25 | mA
Ios? Vee = 5.25 - 20 -100 | mA
Icc Vee = 5.25 110 165 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 CL = 30 pF 45 70 ns
ta(s) Access time from chip select (enable time) See Note 3 20 40 ns
. . CL = 5 pF
tdis Disable time See Note 3 20 40 ns
TAll typical values are at Vgg = 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 voltage waveforms are shown in Section 1.
4 %
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TBP28S166

16,384 BITS (2084 WORDS BY 8 BITS)

STANDARD PROGRAMMABLE READ-

ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

TBP28S166
PROM 2048 X 8

peTI—
Al ———

6) av—2
Az— )

(5) AV F——
A3 1

@) AV p—
A4 13}

(3 0 AVP———
AS A (14)

(2 2047 AYp——m—m——
A§ — 1 {15)

(1} AZp————
A7 ——— {16)
A8 (23) AV T
o S

A0 e) e

Ga—t &
G2 {18) EN
&1 (200 N1

recommended operating conditions

Qo
Qa1
Q2
a3
Q4
Q5
Q6
Q7

pin assignment

A7
A6
A5
A4
A3
A2
A1l
AO
Qo
a1
Q2
GND

TBP28S166
NW PACKAGE
{TOP VIEW)

PARAMETER Nw UNIT
MIN NOM MAX
Vee Supply voltage 4.75 5 5.25 A\
ViH High-level input voltage 2 v
Vi Low-level input voltage 0.8 \
IOH High-level output current -3.2 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)
g EST CONDITIONS Nw
o PARAMETER TES' Di N TYPT  MAX UNIT
g ViK Vee = 4.75, I} = —18 mA -1.2 A
Ty VoH Vee = 4.75, IoH = - 3.2 mA 2.4 3.1 Vv
VoL Vee = 4.75, oL = 16 mA 0.5 \Y
lozH Vce = 5-25, Vp = 2.4V 50 uA
lozL Vee = 5.25, Vg = 0.5V -50 A
| Vee = 5.25, V| =55V 1 mA
WH Vce = 5.25, V=27V 25 pA
WL vee = 5.25, V) =05V -0.25 mA
lost Vce = 5.2 -20 —-100 | mA
Ice Ve = 5.25 130 175 mA
switching characteristics over recommended ranges of TA and VcC (unless otherwise noted)
TEST Nw
PARAMETER CONDITIONS MIN TYP! MAX unIT
ta(A} Access time from address CL = 30 pF 35 75 ns
ta(S) Access time from chip select (enable time) See Note 3 15 40 ns
tdis Disable time ::e ;:;:Z 15 40 | ns
TAll typical values are at Voo = 5V, 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.
%
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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

TBP281.22
PROM 256 X 8

)
A= 0 ATL—©® o
Al ) 0
AZ {3) A pre o
L o AY Q2

s} Ags Avf—& a3
A AV—11 a4
AS (12}

(18] A as
A8 113)

POLL R AV 06

= e ~ = Aavp8 o
5108 I~ EN

recommended operating conditions

TBP28L22
J OR N PACKAGE
{TOP VIEW}
Ao [ vce
A1 2 A7
A2 []s A6
A3 4 AS
A4 (s G2
do s a1
al [}7 Q7
Q2 []s Q6
a3 e Qs
GND [Jio Q4

MJ

JORN

PARAMETER UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 6.5 | 4.75 5 65.25 v
VIH High-level input voltage 2 2 v
Vi Low-level input voltage 0.8 0.8 v
lIoH High-ltevel output current -2 ~6.5 mA
oL Low-level output current 16 16 | mA |
Ta Operating free-air temperature range -585 125 [} 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
MJ JORN
PARAMETER TEST CONDITIONS t UNIT
MIN TYP¥ MAX MIN TYP? MAX 7y
VIK Vece = MIN, I = —18 mA -1.2 -1.2 v E
VOH Vee = MIN, IoH = MAX 2.4 3.1 2.4 3.1 \ o
VoL Vee = MIN, lop = 16 mA 0.5 0.5 \" o
10ZH Vee = MAX, Vo =24V 50 50 nA a
ozL Vee = MAX, Vo = 0.5V -50 - 50 uA
] Vee = MAX, Vi =55V 1 1 mA
IH Veeo = MAX, V=27V 25 25 2A
L Vee = MAX, V) =05V -0.25 -0.25 mA
los? Vee = MAX -25 -100 | -30 -100 { mA
Icc Voo = MAX 75 100 75 100 | mA
switching characteristics over recommended ranges of TA and V¢ {unless otherwise noted)
TEST MJ JORN
PARAMETER
CONDITIONS MIN_TYPT MAX | MIN Tyt max | oW
taA) Access time from address CL = 30 pF 45 75 45 70 ns
ta(S) Access time from chip select (enable time) See Note 3 20 40 20 35 ns
CL = 5pF
" f i 1
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.
$All typical values are at Vge = 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.
84
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TBP28LAZ22

2048 BITS {256 WORDS BY 8 BITS)

LOW-POWER PROGRAMMABLE READ-ONLY ME

MORIES WITH OPEN-COLLECTOR OUTPUTS

logic symbol

pin assignment

TBP28LA22 TBP28LA22
PROM 256 X 8 J OR N PACKAGE
(1) 0 (TOP VIEW)
A0
a1 (2) AQ ._.LQQ AO 1 U 20l vee
JOSED AQ (‘;: a1 A1z 0 az
g2 o AC a2 a2[]3 18 A6
g 8 Azgs aol—8L o3 A3[a  17[JAs
e _07) PAPSY S 1L AP as Qs 18] B2
as._ 8! aol—12 o5 ao [Je 15{] G1
ST aolk13 _qe a1z w[dar
go-18) z T ach 1 o oz(]s 113[]ae
G EN a3 (e 1217 Q5
&y s N1 Ol
GND [Jio  11[] 04
recommended operating conditions
MJ R
PARAMETER JORN UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 | 4.75 5 5.25 A\
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 v
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}
PARAMETER TEST CONDITIONS mJ JORN UNIT
- MIN TYP! MAX | MIN TYP¥ MAX
= VIK Vee = MIN, | = —18 mA -1.2 -1.2 \4
(@) [ VOH = 2.4V 0.05 0.05
I0H Vee = MIN, mA
g | Von =55V 0.1 0.1
7 VoL Vee = MIN, loL = 16 mA 0.5 0.5 \4
'} Vee = MAX, Vp =55V 1 1 mA
N Vee = MAX, V) = 2.7V 25 25 | uA
I Vcc = MAX, V) = 05V —0.25 —0.25 | mA
icc Vce = MAX 75 100 75 100 | mA
switching characteristics over recommended ranges of TA and Vg (unless otherwise noted)
PARAMETER TEST MJ JORN UNIT
CONDITIONS MIN TYPE MAX | MIN_ TYP? MAX
taA) Access time from address C_ = 30pF 40 80 45 75 ns
1a(S) Access time from chip select {enable time) RLq = 3000 20 40 20 35 ns
PLH Propagation deIAay time low-to-high-level R 2 = 600 Q¢ 15 a5 15 30 ns
output from chip select See Note 3
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
t Al typical values are at Vog = 5 V. Ta = 25°C.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
M ag
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TBP28L42
4096 BITS (512 WORDS BY B BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol pin assignment i
TBP28L42 TBP28L42
PROM 512 X 8 J OR N PACKAGE
At To © (TOP VIEW)
a1 12 AVI—5 — Vee
Az (3) Ay @ o} ] A8
A3 {4) A _(9)-——02 A7
ae 18 Al A7 B Qa3 A6
a5 118! 511 AV—GZ—)—oa A5
(17} AV{————as5 G
A {13)
ar D8 AVI—aa a7
ag 19 s AV a7 Q6
E.ﬂé’_b‘ EN Q5
Q4
recommended operating conditions
MJ JORN
PARAMETER MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voitage 4.5 5 5.5 4.75 5 5.25 v
VIH High-level input voltage 2 2 v
ViL Low-leve! input voltage 0.8 0.8 \
IoH High-level output current -1 -1.6 mA
loL Low-level output current 8 8 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 ! MIN_ TYPT MAX | MIN TYPF MAX uNIT
VIK Voo = MIN, I = —18 mA -1.2 -1.2 \%
VoH Ve = MIN, loH = MAX 24 31 24 3.1 v
VoL Vee = MIN, loL = 8 mA 0.5 0.5 \4
lozH Vee = MAX, Vo = 2.4V 50 50 pA
lozL Vee = MAX, Vg =05V -50 - 50 BA
li Vee = MAX, V) = 55V 1 1 mA
1 Ve = MAX, V=27V 25 25 | uA
L Voo = MAX, Vi =05V -0.26 -0.25 | mA
los? Vee = MAX -10 -100 | -10 -100 | mA
Icc Vee = MAX 50 85 50 85 | mA

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

TEST MJ JORN
PARAMETER
CONDITIONS MIN_ TYP¥ MAX | MIN TYPf mMAX 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
i isable ti 25 50 5 4
o dis Disable time See Note 3 2 0 ns

TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.

Al typical values are at Voo = 5V, Tp = 25°C.

8Not more than one output should be shorted at a time, and duration of the short circuit should not exceed aone second.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

884 l.
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TBP28L46

4096 BITS (512 WOR
LOW-POWER PROGRAMMABLE R

DS BY 8 BITS)
EAD-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

TBP28L46
PROM 512X 8

PO )] o
Al 7 AT 9) o
A28 AV a0 __ o
Azt | o Aavl—9Y
“ Ao AV
AS 00 AV (15) a4
A6 AV|p————as5
a7 AV—£18 g
ag 123 8 Av—97 o7
Ga 21 [~ Y

(19)
63—
G218 EN
1 (20) [~

recommended operating conditions

pin assignment

TBP28L46
JW OR NW PACKAGE

(TOP VIEW)

MJwW JW OR NwW

PARAMETER MIN NOM MAX MIN NOM MAX UNIT
vee Supply voltage 4.5 5 5.5 | 4.76 5 5.25 \Y
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 4] 70 °C

alectrical characteristics over recommended operating free-air temperature range

{unless otherwise noted}

v MJW JW OR NW
o o ] PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MIN_ TYPT  MAX UNIT
o Vik Ve = MIN, | = —18 mA 1.2 12| Vv
= Vo VcC = MIN, o = MAX 2.4 31 24 3.1 v
*» VoL Voo = MIN, oL = 8 mA 05 05| V
l0zH Voe = MAX, Vo = 2.4V 50 50 | 4A
iozL Vee = MAX, Vg =05V ~-50 -50 rA
M Vce = MAX, Vi=565V 1 1| mA
WH Voo = MAX, Vi =27V 25 25 uA
L Veo = MAX, Vi =05V -0.25 -0.25 mA
i0s® Voo = MAX -10 —100 [ -10 —100 | mA
Icc Ve = MAX 50 85 50 85 | mA
switching characteristics over recommended ranges of Ta and VCC (unless otherwise noted)
PARAMETER TEST MIW JW OR NW UNIT
CONDITIONS MIN_ TYP? MAX | MIN TYP? MAX
ta(A) Access time from address Cp = 30pF 56 110 55 95 ns
ta(S) Access time from chip select (enable time} See Note 3 25 60 25 60 ns
tdis Disable time (S::e :‘iep ; 25 50 25 40| ns
tFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions.
tAll typical values are at VCC = 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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TBP28L86A
8192 BITS (1024 WORDS BY 8 BITS)
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES WITH 3-STATE OUTPUTS

logic symbol

pin assignment

TBP28L86A TBP2BLB6A
TROM 1023 %3 JW OR NW PACKAGE
A0 {8) o (TOP VIEW)
arn agl—9 o0 A7 [ Uaz4] vee
az18 AT (10} a1 A6 [ ]2 23| | A8
az__15) 0 TR A5 22[] A9
a8 A0 A {13) o3 A4 N 54
a5 13 > AT avl_ e o A3 [] G1
as—12 AT 05 e A2 ] G3
a7 A |18 a6 Al (] G2
ap—i23) avl_1 o AQ ) a7
ap (22 9 Qo (1 a6
GaL2V 3 Q1 N as
L EN Q2 (] Qa
62 :;2; GND ] a3
G1
recommended operating conditions
MJw JW OR NW
PARAMETER MIN NOM MAX MIN NOM MAX uNIT
Vce Supply voltage 4.5 5 5.5 4.7 5 5.25 v
VIH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 v
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 [¢] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
MJW JW OR NwW
PARAMETER TEST CONDITIONS ' MIN_ TYPT  MAX MIN_ TYPE  MAX UNIT
ViK Vee = MIN, | = —18 mA -1.2 -1.2 [ v
Vou Vce = MIN, IgH = MAX 2.4 31 2.4 31 v
VoL Vce = MIN, lgL = 8 mA 0.5 0.5 v
10zH Vce = MAX, Vg = 2.4V 50 50 | uA
1oz1 Vee = MAX, Vo =05V -50 - 50 HA
[ Vee = MAX, Vi = 5.5V 1 1| mA
H Ve = MAX, Vi=27V 25 25 [ pA
L Vce = MAX, Vi =05V —0.25 -0.25 mA
10s? Vee = MAX -10 -100 | -10 ~100 | mA
icc Voo = MAX 55 95 3 80 | mA
switching characteristics over recommended ranges of TA and VCC (unless otherwise noted)
PARAMETER TEST MW JW OR NW UNIT
CONDITIONS MIN TYP! MAX MIN TYP! MAX
| taiA) 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 1256 40 80 ns
; I CL = 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 Vo = 5V, Ta = 25°C.
5Not 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 MEMORIES WITH 3-STATE OUTPUTS

logic symbol pin assignment
TBP28L166 TBP28L166
PROM 2048 X 8 NW PACKAGE
A0 ::: OT {TOP VIEW)
A1——— o A7 v U2 vee
Azt :V o 20 A6 []2 A8
AB—‘:;’)—— Ag an_o a5 (s A9
M L o avp-82 o3 Ad ATO
AS & Asar ayl—14 _qs A3 G
AB—— (15) A2 G3
Ay AY 16} a8 Al G2
T aolan o AO Q7
ag_22 | A Q7
a2 ol Qo aé
ORI Q1 Qs
(18) EN Q2 Q4
& 200 N GND Q3
recommended operating conditions
PARAMETER Nw UNIT
MIN NOM MAX
Ve Supply voltage 4.75 5 5.25 \Y
VIH High-level input voltage 2 A\
ViL Low-level input voltage 0.8 \4
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)
g PARAMETER TEST CONDITIONS Nw UNIT
o MIN  TYPT  MAX
ViK Vce = 4.75. I, = —18 mA 12| v
% VoH Vce = 4.75, oy = —1.6 mA 24  3.1- v
VoL Vee = 4.75, ioL = B mA 0.5 \%
10zH Vce = 5.25, Vo = 2.4V 50 [ pA
10zL Vce = 5.25, Vo = 0.5V —50 | uA
0 Vce = 5.25, V) = 55V 1| mA
H Vee = 5.25, Vp =27V 25 KA
m Vcc = 5.25, Vi = 05V ~0.25 | mA
los® Vce = 5.25 -10 ~100 | mA
lcec Vee = 5.25 75 110 mA
switching characteristics over recommended ranges of TA and VCC {(unless otherwise noted)
TEST NW
PARAMETER CONDITIONS MmN TPl MAX UNIT
ta{A) Access time from address CL = 30pF 80 126 ns
ta(S) Access time from chip select (enable time) See Note 3 40 65 ns
tgis  Disable time ;Le ;;:; 30 65| ns
t All typical values are at Vgc = 5 V. Ta = 25°C.
fNot 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.
i
4-32 TeExAs
INSTRUMENTS

POST DFFICE BOX 225012 @ DALLAS, TEXAS 75265

This Material Copyrighted By Its Respective Manufacturer



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 v
VIH 3 4 5
Input voltage Vil ) ) 05 A\
Voltage at all outputs except the one to be programmed [o] [o] 0.5 v
Supply voltage level to program a bit Vec(pr) 5.75 6 6.25 \%
Select or enable level to program a bit Vsipr) 9.75 10 1 v
Output level during interval tg Vo(p,) 16.75 16 16.26 v
L Low 4.4 45 4.6
Supply voltage during verification (see step 14} High 54 s 56 v
Time from V¢ to settle and to verify need to program tq 0 5 10 HS
Time from Vo = 6 V until chip select (enable) is at 10V ] 5 5 10 us
Time from chip select (enable} high to start of program ramp t3 0.1 5 10 HS
Ramp time, autput program pulse 14 10 15 20 Hs
Duration of output program pulse 15 15 20 20 us
Time from end of program puise to chip select (enable} low tg 5 5 10 us
Time from chip select (enable) Vec=0V t7 0.1 5 5 Hus
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)
Address the word to be programmed, apply 5 volts to VCc and active levels to all chip select (S and S) or chip

1.

enable {E and E} inputs.

2. Verify the status of a bit iocation by checking the output level.

3. Decreass V¢ to O volts.

4. For bit locations that do not require programming, skip steps 5 through 11. §
5. Increase Ve to VCC{pr) with a minimum current capability of 250 milliamperes. (@]
6. Apply Vg(pr) to all the S, Eor Ginputs. I << 25 milliamperes. Active-high enables may be left high. E
7. Connect all outputs, except the one to be programmed, to Vi_. 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 §, E, or G 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 Q’
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SERIES 24 AND 28
PROGRAMMABLE READ-ONLY MEMORIES

ADDRESS NEWWORD ¥IH
INPLTS WORD ADDRESS VALID z (-ADDRESS
= $
Vcc_-i'—-i: 5V ’_‘_r—‘ ‘-_r_J_Vcc(pri
—T—ov
t2 p——ts—q h—tg—ﬁ
p—et 17 So—ef L
L = —Vg(pr) —START NEXT BIT
SEG
— —ts— 3% —4 45— viL
| :.——ta———q fo—e1—1tg
|
: | Volpr)
ouTPUT |
BEING o
PROGRAMMED )
| ,——-—5 -t Vor

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

FIGURE 1. TIMING DIAGRAM AND VOLTAGE
WAVEFORMS FOR PROGRAMMING SEQUENCE

SINOYd !
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