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PAPETERIS DES AATS + METIARS

SERIES 24 AND 28
STANDARD PROGRAMMABLE READ-ONLY MEMORIES
WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

PARAMETER TBP28SA86 TBP24SA81, TBP24SA41 TBP24SA10* UNIT
MIN NOM MAX MIN NOM MAX MiN NOM MAX
MJ 45 5 55 4.5 5 5.5 45 5 5.5
Supply voltage, Vee N 475 5 525 475 5 525 |475 5 525 | ¥
High-level output voltage, Vo 5.5 55 5.5 \"
My 12 16 16
Low-level output current, 1oL TN e I 6 mA
o . ) My —55 125 | -55 125 | -85 125 e
perating free-air temperature range TN ) 70 3 70 3 70

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

T TBP24SA81
| TBP2BSA86 TBP24SA4t TBP24SA10*
PARAMETER TEST CONDITIONS?Y h e UNIT
MIN TYP® MAX|MIN TYP® MAX |[MIN TYP? MAX
V4 High-ievel input voitage 1.2 2 2 v
Vit Low-ievel input voitage H a.8 08 o8t Vv
Vik Inputciamp voitage L VEo FMING T = ~8mA o -12 -12 -121 VvV
TNECEMIN, Vg =2V, [Vg=248V! 50 50 50
I High-level i A
OH gh-level output current | V1L=03‘J VQ= 55\1; To0 700 100 &
v ‘ SVee = MIN VL= 2V, [ MY : 2.5 0.5 0.5 v
- tpUT vOiTa
ot Low-'evel output voitage S =08V a_=va N 55 95 0.45
Input current at max.mu™ 1
N ‘.-':~=\.'-‘<X <, =33V N T 1 1l mA
input voltage h i
iy H3n-evel mputcacrert Voo EWAX L =27V 25 25 25{ A
i Low-ewel inputcurrent VogEMAX v =05V -250 -250 -250| uA
\ Suoo! : vax W 125 35 140 75 A
;poly current PV =A\rA m
ce Supeived jreem e N ] 125 175 95 140 75
T For congitions shown as MIN or MAX Lse t=e acc7oo- ate value spec ¥ ec - er ~ecommencea doerating conditions,
* All typicai values are at Voo = 5 V. Ta = 25°C.
switching characteristics over recommended ranges of T A and V¢ (unless otherwise noted)
talA) ta(S} PLH
Propagation delay
Access time from Access time from chip
TYPE TEST CONDITIONS time, low-to-high-level |UNIT
address select (enable time} X
output from chip select
MIN TYP MAX MIN TYP MAX MIN TYP MAX
MJ 35 20 40 15 40
TBP24SA10* ns
LN 35 20 30 15 30
TBP245SA81 CL =30pF, 45 70 20 40 20 40 ns
MJ P 1-14 40 75 20 4 4
TBP24SA4T See Page ° 2l G
J. N 40 60 20 30 20 30
TBP245A86 45 70 20 40 20 40 ns

° Electrical paramaeters for these devices are design goals only.

NOTE:

MJ designates full-tempaerature-range circuits {formeriy 54 Family), J and N designate commaerciai-temperature-range circuits (formerly

74 Family).
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SERIES 24 AND 28
STANDARD PROGRAMMABLE READ-ONLY MEMORIES

WITH 3-STATE QUTPUTS

recommended operating conditions

T8P24S10°* TBP28S86, TBP28S2708 | TBP24S81, TBP24S41
PARAMETER UNIT
MIN NOM  MAX MiIN NOM MAX MIN NOM MAX
MJ 4.5 5 58 4.5 5 5.5 4.5 5 5.5
Supply vottage, VcC 1IN 4.75 5 525 4.75 5 525 | 475 5 525 v
MJ -2 -2 -2
High-level output current, IQn N 35 ~33 2 mA
MJ 16 12 16
Low-level output current, Ig_ N 6 12 s mA
] , My —55 125 | —55 125 | —55 125 | .
Operating free-air temperature range N 5 70 5 o P 2 c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
| reeassa,
PARAMETER TEST CONDITIONS? TBP24S10* ! TBP24S86. TBP24841 UNIT
. TBP28S2708
MIN TYP® MAX MIN TYP® MAX|MIN TYP* MAX
VK High-tevel input voitage 2 ‘ 2 2 v
ViL Low-level input voltage 08 0.8 0.8 Y
ViK Input ciamp voltage Veg = MIN ip= —18mA -1 2 -1.2 -1.2 \
VeC=MIN Vq=2V,
VoW  High-level output voitage X 24 3.1 24 31 24 31 \Y
Vi =08V, Ion = MAX :
Veg =MIN. Vi =2V
VoL  Low-ievel outputwvoitage @~ ) s as 0.5 v
PV =08 V. gL = VAX '
| Off-stare cutput current, v S MAX Vo =2V V<24V 50 50 50 | wA
OZH  pigh.teve: woitage spptied +  CC cr 0
lozL Oft-sate outout current, P VEee = MAX, Vig =2V, Vg=05V -50 -50 -50 BA
jow-ievel «3itage applad
I INPUTELTTERL AL MANMAT, L MAX, V= 5.5V 1 1 1] maA
input voltage .
™) High-ievel input current Veg = MAX V=27V | 3, 25 251 uwA
I Low-leve! input current Ve = MAX. V=05V ! -250, ~250 —250 | wA
Short-circuit MJ -15 —-100,-15 —100| —15 —100
los N Vee = MAX > mA
output current ¥ N ~20 -100.-20 -100| -20 ~100
Icc Supply current Vee = MAX i 1‘— 125 175 95 140 mA
N 75 : 125 175 95 140
T For conditions shown as MIN or MAX ., use the aopropriate value specified unaer recommenged operating conditions
fAH typical values areat Ve = 5V, T4 = 25°C
§Not more than one output should be shorted at a tirme, ana duration of the shrort TircLit shouiT noT exceed one second,
switching characteristics over recommended ranges of Ta and Ve {unless otherwise noted)
ta(A) ta(s) PXZ
TYPE TEST CONDITIONS Access time from | Access tims from chip Disable time UNIT
address ssloct (enable time)
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
repaasior M 35 20 35 15 35 | ns
J,N | C =30pF 35 20 40 15 30 ns
TB8P24581 for 7
=TT many, | 7L7300 T % i
TBP24541 Sk | oo Page 1-14 .. 20 30 |
JN|CL=5pF a0 60 20 30 20 30 ns
T8P28586 for tpxz 45 70 20 40 20 40 | ns
TBP28S2708

¢ Elactrical parameters for these devices are design goais only.

NOTE:
74 Family).

MJ designates full-temperature-range circuits (formerly 54 Family), J and N dasignate commaercisl-temperature-range circuits (formerly
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SERIES 24 AND 28
STANDARD PROGRAMMABLE READ-ONLY MEMORIES
WITH 3-STATE OUTPUTS

recommended operating conditions

PARAMETER TBP28S42°, TBP28S45° TBP28S85* TBP28S166° UNIT
MIN  NOM MAX MIN NOM  MAX MIN NOM  MAX
M) 4.5 5 5.5 45 5 55 4.5 5 5.5
Supply voltage, Ve N 4.75 5 525 (475 5 525 475 5 525 | '
MJ -2 -2 -2
High-level output current, Ign N 32 Y Y mA
MJ 18 16 16
Low-level output current, {o)_ TN s 6 6 mA
Operating free-air temperature range M 58 125 =58 125 =S5 125 e
J.N 0 70 0 70 0 70

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

TBP28S42°,
PARAMETER TEST CONDITIONST T8P28S45* TBP28S85* TBP28S166* UNIT
: MIN TYP® MAXCMIN TYP' MAX|MIN TYP® MAX
VK High-level -nput voitage ' ‘ 2 ; 2 2 4
ViL Low-tevel 1rput voitage 8] S}L 0.8 08} v
Vi Input ciamp voitage Voo s MIN T = 18 A —1.27 —1.2 121V j
Vee =MIN V4 =2V, ! !
VoH  High-iever outout vo:tage cc - 124 31 I 24 31 24 31 Vo
! PV =08V, lgm = MAX : !
. - VEC = MIN Vg2 v
Voir Low-ievel outbut «Citage Vi =08V, 1o, = MAX 058 Q0.5 051 V
Cffsrate cutout o ‘
tozH v =MAX, Y =2 w24 50 50 50 A
0z high-teve! woitage a. cc = !
Off-srate outout zu-re~t, - :
ozL ) NECEMAX, V=2V w35V -50 ~50 -50| nA
LOW-iavEl yOiTEgE 30T &S )
i
Irput currert 31 ~a . ;
1y CVeC EMAX, V=53 Y 1 1 1, ma
InpuUt voitage |
™ High-ievel .mput surrent veg EMVAX, L =27 25 25 25( KA
[IT8 Low-level input current Voo = MAX. V=335 W ~250 —-250 —2501 wA
! . Short-circuit N MAX N ;=18 -100{-15 —100 | -15 —100,; A
. =1 r m
OS5 Gutput current? pree N 1-20 ~100|-20 ~100 | -20 ~700!
1 Suot MAX EET) ] 105 110 100 A
1 rrent % = m
| 'ec  Supplycurre vec CIN 105 110 100
T For conditions showr as MiN or MAX Lse the acoeos” ate .al.e scecif ed Lncer recs—mended operating conditions.
¥ ail typical vaiues are at Veg =5V Ta= 25°C
¥Not more than one 0uTRuT sPOLIG D& shorted at 2 Ti—e ard Turat.on of tne short <-rcuit should not exceed one second,
switching characteristics over recommended ranges of T and Vg (unless otherwise noted)
talA} ta(s) 3%
Access time from Accaess time from chip i X
TYPE TEST CONDITIONS Disable time UNIT
addres salect {enable time)
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
TBP28S42°* CL=30pF
. for t 35 15 12 ns
TBP28S45 alA) R =300 Q,
and ta(s).
TBP28S85* See Page 1-14 35 15 12 ns
CL=5pF
TBP28S166° for tpxz 35 15 12 ns

NOTE:

'E!ectric.l paramaters tor these devices are design goals only.

MJ designates full-temparature-range circuits (formerly 54 Family), J and N designate commercial-tempaearature-range circuits {formerly

74 Family},
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PAPRTESAIE OES AATS + MATIERS

SERIES 24 AND 28
LOW-POWER PROGRAMMABLE READ-ONLY MEMORIES
WITH 3-STATE OUTPUTS

recommended operating conditions

TBP28L22¢ TBP28L42%, TBP28LAS* TBP28L86
PARAMETER UNIT
MIN NOM MAX | MIN NOM MAX |MIN NOM MAX
MJ 45 5 55 45 5 55 45 5 5.5
Supply voltage, Vce N 275 5 525 475 5 525 475 5 535 ] Y
i MJ -1 -1 =
High-level output current, igy TN Yy - Y mA
Low-ltevel output current, 1o M 8 8 4 mA
j I N 8 8 8
) . MJ —55 125 —55 125 —55 125 >
Operating free-air temperature range N 5 75 5 o 5 75 c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
TBP28L42"
PARAMETER TEST CONDITIONS? TBP28L22* TBP28L42* TBP28L86 UNIT
MIN TYP® MAX |MIN TYP* MAX|MIN TYP* MAX
Vi High-level input voitage 2 2 2 \"
Vip Low-levet input voitage 0.8 0.8 08| Vv
Vi Input ciamp voltage Ve =MIN ip= —18 ™A -1.2 -1.2 -1.2{ Vv
VoW  High-level output vottage Vee T MIN. Vi =2V, 24 31 24 31 24 31 \
ViL =08V, ign = MAX
VoL  Low-ievel output scitage zchC;:‘BI Y:l/\:;;: _ i‘:vx 05 0.5 Q5] V
; 10ZH S:{;T:::i‘::;:;;:: Veg s MAX Viyg=2V Vo =24 Vv 50 50 50| A
i tfgeave (T cartamt :
D T ) R
i rout s TR TR e = MAX, V=55 Y i 1 1 1 ma
input voitage :
Vivd High-evel input current & Voo = MAX, V=270 25 25 25) wA
YL Low-ievel rput corment Voo T MAX, V=T3S, -250 ~250 —250| xA
Short-circuit i U . -10 ~100{-10 —-100 | —-10 -100
los < i Vee = MAX - mA
QuUtpUt current s ‘ ; N ;=10 -100{—-10 -100 | —-10 -100
~ T 50 100
lce Supply current J Ve = MAX l N T %5 35 Py 50 100 mA
* For conditions shown as MIN or MAX_ use the appropriate .alue specified under recommended operating conditions.
® Al typical values are at Ve =5V, T = 25°C.
¥Not more than one output snouid te shorted at a time, and Juration of the short circuit should not exceed one second.
switching characteristics over recommended ranges of T A and V¢ (unless otherwise noted)
ta(A) ta(s) tpx2
Accems time from Accsss time from chip
TYPE TEST CONDITIONS R Disabie time UNIT
address ssiect {enable time)
MIN TYP MAX | MIN TYP MAX | MiIN TYP MAX
MJ 45 20 15 ns
TBP28L22* CL=30pF
4N for R =600 0 45 20 15 ns
T8p28La2" falA) L :
T8P28LAS® and t,(S). See Page 1-15 60 30 25 ns
reramies LM fo': ;P‘Z:F 85 175 55 135 s %0 [
4. N 85 130 55 90 50 75

N

* Elsctrical parametars for thess devices are design goais only.

NOTE:

MJ designates full-temperature-range circuits (formerty 54 Family), J snd N designate commercial-temperature-range circuits {(formarly

74 Family).

TEXAS INSTRUMENTS
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SERIES 24 AND 28

LOW-POWER PROGRAMMABLE

WITH 3-STATE OUTPUTS

READ-ONLY MEMORIES

recommended operating conditions

PARAMETER TBP28L85* T8P28L166* UNIT
MIN NOM MAX MIN NOM MAX
MJ 4.5 5 5.5 45 5 5.5
Supply voltage, Vce TN 475 5 525 | 475 5 525 | ¥
MJ -1 -1
High-level output current, gy N =y ) mA
MJ 8 8
Low-ievel output current, 1oy TN A A mA
Operating ir . M -55 125 -55 125 e
€ g ee-3ir 1Iemperature range _]‘ N ) 70 o 70

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

+ TBP28L85* TBP28L166*
PARAMETER TEST CONDITIONS = UNIT
MIN TYP®* MAX | MIN TYP® MAX
Vik = 3n- evel nput voitage 2 2 v
Vie - 2vel inDUT voitage 08 0.8 v
Vik I~put c'amp voitage LYoo= VIN = -8 A -1.2 -1.2 v
CoVegEAMIN VL =2V
VO =-gh-eves 2utDut voitage ‘ V‘:= 384 ipw s VAKX 24 31 24 31 Vv
o ! o | Vee=VIN Vg =2V,
VoL LOA-2ve DUTDUT voltage ‘ ViL =08V, iny = MAX 0.5 0.5 v
STemate suTDut tutees, . Jav 50 50
{ |OVECEMAX Vi =2V v = -A
OzH ~ -2 .scage sco od | cc e ~
tog, T TTewmarevmen Ve EVAX L L=2. La=25V -30 -50 i
| S @R L0 t3ge 3P0 2C
fTOUT ZuTent at maxmum
I WECE VAKX v =35 . 1 1 —a
DUt vDitage
i = Gr-eved ~puTourrent Voo T MAK =27 25 25 A
IS —OWoBvel DUt Currant Veo EWAX vy =05 Y ~250 -250 | .A
\ Srort-circuit | v Vax MJ -10 —-100 -10 —100 | A
. ce s ~
0s St surensd povees R LN -10 100 | 10 —100 |
1 S ! W \MAX hiad 55 % A
w20y current ol = - m
cc Y cc JN 55 50
T For conaitions spown as MIN or MAX, use the acpropriate value spec:fied under recommaended operating canditions,
Al typical caluesareat Ve =5V, T = 25 C.
INot more tran one QuIDLT shouio Ce snorted at a . e, an3 duration of the short circuit should not exceed one second.
switching characteristics over recommended ranges of T A and Ve (unless otherwise noted)
tata} tals) X2
Access time from Access time from chip
TYPE TEST CONDITIONS ) Disable time UNIT
address select (enabie time)
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
Cy = 30pF for
T8P28LE5" !'- e RL - 500 0 65 30 25 ns
an . = .
TBP28L16G: | 2tA} 379 Tals) t 65 30 25 ns
Cy_=5pF for tpxz| See Page 1-15

* Electrical parameters for these devices are design goais only,

NOTE:

MJ designates full-temperature-range circuits {formerly 54 Family}, J snd N designate commercisi-temperature-range circuits (formarly
74 Famity).
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SERIES 24 AND 28
POWER-DOWN PROGRAMMABLE READ-ONLY MEMORIES

WITH 3-STATE OUTPUTS

recommended operating conditions

NOTE:

- GENgVE

MJ designates fuli-temperature-

74 Family).

TBP28P42°, TBP28P45* TBP28P85* TBP28P166*
PARAMETER UNIT
MiIN NOM MAX MIN NOM MAX MiIN NOM MAX
Supol ‘ v MJ 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5 v
t
upply voltage, Vce I N 4.75 5 525 475 5 525 | 475 5 525
High-tevel I M =2 -2 -2 A
g t 1, m
igh-level output current, loy Y Y EY) Y
L level ; MJ 16 16 16 A
- m
ow-level output current, ig N 16 5 6
5 g § . MJ —55 125 —-55 125 —55 125 e
-air t t
perating free-air temperature range N 5 70 5 70 P 70 !
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
TBP28P42*,
PARAMETER TEST CONDITIONST TBP28P45* TBP28P8S* TBP28P166° UNIT
MIN TYP® MAX!MIN TYP® MAX|MIN TYP:S MAX
Vi High-level input voltage 2 2 2 \
Vit Low-level input voltage 08 238 08 v
Vi Input ciamp voitage Veg =MIN 1= ~18 ma ~12 ~-12 12 Vv
Ve =MIN, Vi =2V, ;
VoH High-level output voltage | *CC 1H fza 31 24 3 24 31 v
Vi =08V, gy = MAX
\ =MIN. Vig =2V, 3 3.5
VoL Low-level output voltage ce 1H 5 23 351 v
Vi =08V, igL = VAX |
Off-state output current, i
1 VO = MAX, Vi =2V, va=24Yy 50 30| 50{ wA
OZH high-level voitage applisd cc tH 27 F :
- ent ;
lozL Off-state output current, VEg = MAX, Vi =2V V=25 —50 -3 —501 uA
low-tevel voltage apptied
| t t at maxir
0 .npu current at maximum VEQ = MAX V) = 5.5 v 1 3 1f mA
input voitage
liH  High-levet input current Vee = MAX, V=27V i 25 3 25 wA
Il Lowlevel input current | Ve = MAX, V), = 05 v i -250 —230 -250 uA
Short-circuit My —15 —-100}-15 -100| 15 —100]
10s . Ve = MAX mA
output current§ IN -20 -100}-20 -100{-20 —100f
S | Power U 100 110 100
lee PRl qwer e Vee = MAX mA
current | Power Down 12 12 15
T For conditions shown as MIN or MAX, use the appropriate value scecifed Lncer recommenaed ODe&’ati~3 corcitions
* Al typical values are at Vee =5V, Ta=250¢C.
N Not more than one output should be shorted at a time, and Juration of the short circuit shou!d not exceea one sacond.
switching characteristics over recommended ranges of TA and VCg (unless otherwise noted)
ta{A} ta(E) Px2z
Access time from Access time from chip X X
TYPE TEST CONDITIONS K Disable time UNIT
address esnable (snable time)
MiIN TYP MAX | MIN TYP MAX MIN TYP MAX
TBP28P42*
Cy =30pF for 35 35 12 ns
TBP28P45* Ry =300 %2,
. | talA) and t4(E),
TBP28P85 c 5 oF f See Page 1-14 35 35 12 ns
= or t,
TBP28P166* L7399 PXz 35 35 12 ns
'Eloctrica! parameters for these devices are design goals oniy.

range circuits (formerly 54 Family), J and N designate commercial-temporsture-range circuits {formerly

PAPEIERIE OEB ARTYS ¢+ WMETienS
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SERIES 24 AND 28

REGISTERED PROGRAMMABLE READ-ONLY MEMORIES
WITH 3-STATE OUTPUTS

recommended operating conditions

PARAMETER TBP28R45* TBP2BRBS* TBP28R166* UNIT
MIN NOM MAX | MIN NOM MAX | MIN NOM MAX
MJ 4.5 5 5.5 4.5 5 5.5 4.5 5 5.5
Supply voltage, Ve I N 475 5 525 | 475 5 525 | 475 5 525 | ¥
MJ -2 ~2 -2
High-levet output current, loH TN ) ) Y mA
MJ 16 16 16
Low-level output current, Ig TN P s 6 mA
Clock puise width high, twiCR) 20 20 20 ns
Clock pulse width low, ty(cL) 20 20 20 ns
Address setup time, tg (A} 20 20 20 ns
Chip select setup time, t,(s) 0 ) 0 ns
Address hold time, th(a) 0 o} o ns
Chip select hold time, this) 5 5 5 ns
Operating free-air temperature range M =58 125 - 125 =35 125 °C
4N Q 70 [¢] 70 0 70

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

TBP28R45* I T3PZ8RBS* TBP28R166*
PARAMETER TEST CONDITIONST = t - t ~ UNIT
MIN TYP® MAX ,MIN TYP® MAX MIN TYP® MAX
V|4 High-level input voltage 2 P2 T2 v
Vi Low-level input voitage i c3: S8 0.8l Vv
Vik input clamp volitage TVECTMIN = "3 ) -2 -1z -12] Vv
TVEC=MIN Vi =2V, I - N !
VoW High-level output voltage e t 24 31 PR 24 31 "
VL =08 V. g = MAaX i
IVEC EMIN Vg =2V, E 25 R 0.5
\ Low-level output voit P " + Y
oL -ow UIPUTYOIE L L = 08V, 10, = MAX N ] 35 o 05
Off-state output current, ! ; ;
10ZH .. P i Ve = MAX Vi =2V, Vvg=24V 50 30 | 50| wA
high-level voitage applied "
\ Off-state output current, v MAX v IV Ve =05y ;0‘ s | sol ua
= , = A=05 50! — - u
ozL low-level voltage applied cc " ~ :
Input current at maximum,| ;
h X Ve =MAX, V=55V 1 1 1 mA
input voltage
lyq  High-levei input current Vee = MAX, V=27V 25 25 25| uA
e Low-teve!l input current Vee = MAX, V=05V -250 ~250 —~250} pA
Short-circuit MJ -15 -100.—-15 -100 | -15 -100
los Vee = MAX mA
output current § LN —20 —100{-20 —100 {-20 —100
1 S 1 A\ MAX e 110 120 110 A
upply current =
cc i cc N 110 120 110 ™

T For conditions shown as MIN or MAX, use the appropriste vaiue specified under recommendad opersting conditions.
AN typlcs! vaiues ara at Vee =5V, Ta= 25°C.

No

¢ Electrical and switching parameters for these devices are design gosis only,

NOTE:

t more than one output should be shorted at a time, and duration of the short circuit should not exceed one second,

MJ designates full-temperature-range circuits (formerly 54 Family}, J and N designate commercial-temperature-range circuits {formerty

74 Family).
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SERIES 24 AND 28
REGISTERED PROGRAMMABLE READ-ONLY MEMORIES
WITH 3-STATE OUTPUTS

switching characteristics over recommended ranges of T A and V¢ (unless otherwise noted)
types TBP28R45*, TBP28R85*, TBP28R166*

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
13(C) Access time from clock 20 ns
tPXZ(C) Output disable time from clock R =300, 20 ns
tPZX(C) Qutput enable time from clock CL = 30pF, 20 ns
PXZ(G) Output disable time from G See Figure 1 12 ns
tPZX(G) Output enable time from G 15 ns

* Eiectrical and switching parameters for these devices ars design goals only.

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Vee
Q
AL
S1
FROM OUTPUT
UNDER TEST
(See Note B}

c - ¢!
LN S

(See Note A)
fz

NOTES: A. C_includes probe and jig capacitancae.
B. Al diodes are TNI16 or 1N3064.
LOAD CIRCUIT

ADORESS
INPUTS
thiA} tau(A) Sdg th{A}
GISYNC)
- ANNNN
. om(cni
s {G) — P h{(G) 4u(G) —oi th(G ) 99 wiG)

ot I, SR \\\\V

twiCL } ——— twr{CH}

M X Z(C} —— PXZ(C) o te(C}
a1-as \ y, >.__<
OuTPUTS 4 \
PX2(G) - | T
3
INPUT

FIGURE 1 ~ SWITCHING WAVEFORMS FOR TYPES TBP2BR4S5, TBP28R8S5, AND TBP28R166

TEXAS INSTRUMENTS 5.25
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SERIES 24 AND 28
PROGRAMMABLE READ-ONLY MEMORIES

recommended conditions for programming

PARAMETER MIN  TYP MAX UNIT
Steady-state supply voltage, Vee 45 5 55
Address input voltage \\;::‘ 2':, O.: v
E3 and E4 input voltage {where appropriate) Vin 24 5 A"
Voltage at all outputs except the one to be programmed [¢] 0.5 \"
Voltage, Vccipr) 5.75 -] 6.25 v
Supply voltage programming pulse {see Figure 2} Puise width, t, 1000 2000 HS
Duty cycle 25 35 %
. . Voltage, Vsipr) 9.75 10 11
Select or enable programming pulse {see Figure 2) Vit \"/
Voltage, Vo(pr) 16.75 17 17.25 A
. . Rise time, 1, 10 50 us
Output programming pulse {see Figure 2) Putse width, T e 50 1000 -
ViL 0 Q.5
Registered PROM verify clock puise width Tw{CH) 20 ns
Free-air temperature, T 0 55 °C

step-by-step programming instructions (see Figure 2)

1.

[

o b

Address the word to be programmed, apply 5V * 10% to Ve and active levels to all chip select (S and S) or chip
enable (E and E) inputs.

Verify the status of a bt location by checking the output level. For registered PROMs a clock must be applied to
the clock pin to verify <hs output evel

increase VCC to VCC or with @ minimum current capability of 200 milliamperes.
Appiy V§(pr) to ali 72 S, E or G imputs. ty S 15 mA.

Connect all outputs, 2xcept the one 0 be programmed, to a logic low level (0 < Vi < 0.5 V). Only one bit is
programmed at 3 time

Apply the output programming pDu'se for at least 98 microseconds. Minimum current capability of the program-
ming supply should be 200 milliamperes.

After terminating the output pulse, disconnect all outputs from VL conditions.

Reduce the voltage at S, E or G inputs to V||

Reduce Vc( to steady-state voltage and verify output status. Note that for registered PROMs, a clock must be
applied to the clock input pin to verify output status.

Repeat steps 3 through 3 for each bit location that requires programming.

Verify accurate programming of every word after all words have been programmed using V¢ values of 4.5 and
5.5 voits. Note that registered PROMs must be clocked to verify the output condition.
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- LXIX -

SERIES 24 AND 28
PROGRAMMABLE READ-ONLY MEMORIES

INCORPORATED

ViL
R
. Ml ag |
Verify ] 1 i
output ——9 H Verify programming
status | ]
! === = === Vec(pn
VCC i ——-L__ Steady state
PROGRAMMING 1
PULSE i '
{
t20~—d jo—
|
L
SELECT OR : | — Vsien
ENABLE i |
PROGRAMMING " !
PULSE I
1 i ViL
it ety R ——— ]
o—wl le— !
i
1
! v
Oflpr)
OUTPUT H
PROGRAMMING { : v
PULSE | oL
{See Note 5} )
¥ : o ——— e = V|
1}
—l % !o--—
1
i
je-twicH)
1 !
VERIFY
cLoCcK
(REGISTERED PROMS
ONLY)
FIGURE 2 — TIMING DIAGRAM AND VOLTAGE
WAVEFORMS FOR PROGRAMMING SEQUENCE
NOTE: The output to be progrsmmaed may be forced to zero voits after the transition to Vo(p,) at the E input has begun,
TEXAS INSTRUMENTS 5.27
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