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Bipolar PROMs

DM54S188/DM74S188 256-Bit (32 x 8)

Open-Collector PROM

DM545288/DM74S288 256-Bit (32 x 8)

TRI-STATE® PROM
General Description

These Schottky PROM memories are organized in the
popular 32 words by B bits configuration. A memaory
enable input is provided to control the output states.
When the enable input is in the low state, the outputs
present the contents of the selected word.

If the enable input is raised to a high level, it causes ail
8 outputs to go to the “OFF" or high impedancs state.
The memories are available in both open-collector and
TRI-STATE® versions and are available a5 ROM's 25
weill as PROM's,

PROM’s are shipped from the factory with lows in ail
locations. A high may be programmed into any sslected
location by following the programming instructions.
Once programmed, it is impossible 10 go back to a iow.

See the last page of this section for detailed program-
ming information.

Features A
® Advanced titanium-tungsten {Ti-W) fusas

® Schottky-clamped for high speed
Address access—35 ns max
Enable access—25 ns max

8 PNP inputs reduce input loading

8 All dc and ac parameters guaranteed over temperature

" Low voitage TRISAFE ™ programming

® Board level programming

. . Open-
Military | Commercial Collector TRISTATE | Package
DM745188 X X N J
DM745288 X X N, J
DM545188 X X J
DM545288 X X J
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DM545188/DM745188, DM545288/DM745288

Absolute Maximum Ratings (note 1) Operating Conditions
' MIN  MAX  UNITS
Supply Voltage {Note 2) -0.5V to +7V Supply Voltage (Vo)
Input Voitage (Note 2) ~1.2V 10 +5.5V DMB4S188, DM545288 45 6.6 v
Qutput Voltage (Note 2) 0.5V to +6.5V DM745188, DM745288 4.76 5.26 v
Storage Temperature —85°C 10 +150°C .
. Ambiant Temperature {Ta)
Lead Temperature (Soldering, 10 seconds) 300°C DMB45188, DM545288 -6 +128 oc
DM745188, DM745288 [ +70 °c
Logical 0" input Voitage {Low) ] 08’ V.
Logical 1" Input Voltags (High) 20 6.6 v
DC Electrical Characteristics (Note3)
DM545188, 545288 DM745188, 745288
PARAMETER CONDITIONS UNITS
MIN TYP MAX MIN TYP MAX
T8 Input Load Current, Alf lnputs VEC = Max, VN = 045V -80 —260 -BQ -250 uA
b Input Leakage Current, Al lnputs] VoG = Max, ViN= 2.7V 25 25 uA
iy Input Leakage Currant, Alt Inputs| Veg = Max, VN = 5.5V 10 1.0 mA
VoL | Low Level Output Voltage Ve = Min, 1oL = 16 mA 0.35 05 0351 045 v
Vi Low Levei input Voltage 0.80 0.80 v
Vin High Level Input Voltage 20 20 v
ICEX | Output Leakage Current VCC = Max, VCEx = 24V 50 50 pA
{Open-Collector Oniy} (Note 5} Ve = Max, Vegx = 5.5V 100 100 uA
ve input Clamp Voitage VCC = Min, iy = -18 mA 08 -1.2 08 -1.2 v
Cin input Capacitance VCC = 5V. VN = 2V, Ta = 25°C, 40 40 oF
1 MHz
Co | Output Capacitance VCC =5V, VQ = 2V, T = 25°C, 6.0 6.0 pF
1 MHz, Output “OFF"
IcC Power Supply Current VG = Max. All inputs Grounded,” 70 110 70 1o mA
Al Outputs Open
TRESTATE PARAMETERS °
IS¢ Qutput Short Circunt Current VQ = 0V. V¢ = Max, (Note 4) -20 -70 ~-20 ~70 mA
(Note 5)
142 Output Leakage {TRI-STATE) VCC = Max, Vg = 0.45 10 2.4V, +50 *50 HA
Chip Disabled
VOH | Output Voitage High, (Note 5) I0H = "2 mA 24 32 v
101 = -6.5mA 24 32 v
AC Electrical Characteristics with standard ioad)
DM545188, 5645288 DM745188, 745288
PARAMETER CONDITIONS BV £10%;-55°Cto +125°C |5V :5%:0°C 10 +70°C | UNITS
MIN TYP MAX MIN TYP | MAX
TAA Address Access Time 22 45 22 35 ns
tEA Enable Access Time 15 30 15 20 ns
1ER Enable Recovery Time 15 35 15 26 ns
Note :

Note 4: During Igc messurement, only one output at a time should be gr

Absolute maximum ratings are thoss values beyond which the device may be permanently damaged. They do not meen that the device
May be operated at these values.

Nots 2: These limits da not apply during programming. For the programming ratings, refer 10 the programming instructions.
Note 3: Thaese limits spply over the entire operating rangs uniess stated otherwise. Al typical values are for Voo = 5V and Ty, = 25°C.

dad P o
?

g8 May othgrwise resuit.

Note 5: To measure Vi, ICEX O ISC ON an unprogrammed part, apply 10.5V to either AO (pin 10) or A4 (pin 14).
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Bipolar PROMs

DM545287/DM74S287 1024-Bit (256 x 4)

TRI-STATE® PROM

DM54S387/DM74S387 1024-Bi

Open-Collector PROM

General Description

These Schottky memories are organized in the popular
256 words by 4 bits configuration. Two memory enable
inputs are provided to control the output states, When
both enable inputs are in the low state, the outputs
present the contents of the selected word.

If either or both of the enable inputs is raised to a high
state, it causes all four outputs to go to the “OFF” or
high impedance state. The memories are available in
both open-collector and TRI-STATE versions and are
available as ROM's as well 28 PROM’s.

PROM’s are shipped from the factory with lows in sll
locations. A high may be programmed into any selected
location by following the programming instructions.
Once programmed, it is impossible to go back to a low.
See the last page of this section for detailed program-
ming information.

t (256 x 4)

Features
® Advanced titanium-tungsten (Ti-W) fuses

® Schottky-clamped for high speed
Address access—50 ns max
Enable access—25 ns max

PNP inputs reduce input loading

All dc and ac parameters guaranteed over temperature

Low voltage TRI-SAFETM programming

~

® Board level programming

® ROM mates are DM745187 and DM85S97

Military | Commercial

Open | 21 STATE | Package

Collector
DM74S387 X X N, J
DM745287 X X N, J
DM54S387 X X J
DM545287 X X

Block Diagram

Connection Diagram

Duat-in-Line Psckage
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See NS Package N16A
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DM54S287/DM74S287 ,DM54S387/DM74S387

Absolute Maximum Ratings note 1) Operating Conditions
' MIN . MAX  UNITS
Supply Voitage (Note 2) -0.5V to 47V Supply Voltags (Vcc)
input Voitage (Note 2) -1.2V to +6.5V DMB545387, DMB45287 45 6.5 v
Output Voitage (Note 2) -0.5V o +5.5V DM745387, DM745287 478 $.25 v
Storage Temperature ~66°C to +150°C
) Ambient Temperature (T}
Lsad Temperature (Soldering, 10 seconds) 300°C DMBA4S3IBY, DMB4S287 &8 +1285 e
- DM74S387, DM745287 )] +70 °c
» Logical 0" ingut Voitage (Low) 0 08 v
Logical “1” Input Voltage {High) 20 |- X v
DC Electrical Characteristics (note 3)
DM5453387 287
PARAMETER CONDITIONS SIR7/5A528 OM715387/745287 UNITS
' MiN Typ MAX MiN TYP MAX
T3 Input Load Cucrent, All Inputs VeC = Max, Vg = 0.45Vy -80 -250 -80 ~250 HA
iR Input Leakage Current. All Inputs | Vo = Max, VR = 2.7V 25 25 HA
1RB tnput Leakage Current, All inputs | Vg = Max, VRg = 5.5V 10 1o mA
VoL | Low Level Output Voitage VCe = Min, Igg = 16 mA 035 a5 0.35 0.45 v
ViL Low Lavel Input Voltage 0.80 0.80
Vin High Level Input Voltage 20 20
ICEX | Output Leakage Current VCC = Max, VCex = 24V 50 50 uA
{Open-Collector Only} {Note 5) VCC = Max, VCex = 5.8V 100 100 HA
ve faput Clamp Volugs VEe = Min, {1y =—-18 mA 038 -12 08 -2 v
CiN | Input Capacitance VEC = 8V, VN = 2V, T = 25°C, 40 40 pF
1 MKz
Co Qutput Capacitancs VCC = BV. VO = 2V, Tp = 25°C, 60 6.0 pF
1 MHz, Qutput "OFF"
icc Power Supply Current VGG = Max, Ali Inputs Grounded, 80 130 80 130 mA
Al Qutputs Open
TRI-STATE PARAMETERS
IsC Qutput Short Circuit Gurrent VO = OV, Ve » Max, (Note 4) -20 -70 -20 =70 mA
IHz Output Leakage (TR{-JTATE) Ve = Max, Vg = 0.4510 24V, *50 +50 HA
Chip Disabled
Yo | Output Voltage High, (Note 5) I0H = "2 mA 24 32 \'
10H = 6.5 mA 24 3.2 v
AC Electrical Characteristics (with standard ioad)
DMG545387/645287 DM748387/745287
PARAMETER CONDITIONS 6V £10%; 65°Cto+125°C | 6V £5%;0°C 10 +70°C | UNITS
MiN TYP | MAX | MIN TYP | MAX
tAA | Address Access Time {Figure 1} 10 35 80 10 35 50 ns
teA | Enable Access Time (Figure 2} 15 30 5 15 28 ns
tgR | Enable Recovery Time (Figure 2) 15 30 5 18 25 ns

Nots 1: Absolute maximum ratings sre those values beyond which the devics may be permanently demasged. Thay do not mesn that the device

may be operated at thess vaiues.

Nate 2: These limits do not apply during programming. For the programming ratings, refer to the programming instructions.
Nots 3: These limits apply over the sntire Operating rangs uniess stated otherwise. All typical values ars for Vec=BVand Ty = 25°C.
Nots 4: During Igc messursment, only one output at § time should be ground
Nots 5: To messure Vo of ICEX 0N an unprogrammed part, apply 108V ta both A7 sad A2 (pin 18 snd pin 7).

F 208 May otharwise result.
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Standard Test Load

Vee

'CL includes probe and jig capacitance.

Switching Time Waveforms
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FIGURE 1. Address Access Time
Typical Performance Characteristics
Typical Switching Characteristics

as 8 Function of Tempersture
(Vee = 5V, Standerd Load)
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Equivalent Circuits

Equivaient of Esch Input

Vee

puY

Typical TRI-STATE Output

® Input waveforms are supplied by a pulse generator
having the following characteristics: PRR = 1 MHg,
ZouT = 50, v < 2.5 ns and tf < 2.5 ns (between
1.0V and 2.0V).

® tAA is measured with both enable inputs at a steady
fow fevel.

® tgA and tgR are measured from the 1.5V on in-
puts and outputs with all address inputs at a steady
level and with the unused enable input at a steady

fow level.
R
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FIGURE 2. Enabie Access Time and Recovery Time
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Typicst Switching Characteristics
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DM54S473/DM745473,DM54S472/DM74S472

National
Semiconductor

DM545473/DM74S473 4096-Bit (512 x 8)

Open-Collector PROM

DM54S472/DM74S472 4096-Bit (512 x 8)

TRI-STATE® PROM
General Description

Thaese Schottky PROM memories are organized in the
popular 512 words by 8 bits configuration. A memory
enable input is provided to control the output statss.
When the anable input is in the low state, the outputs
presant the contents of the selected word.

it the enable input is raised to & high levet, it causes ail
8 outputs to go to the “OFF" or high impsdancs stats.
The memories are available in both open-colisctor and
TRI-STATE varsions.

PROM's are shipped from the factory with lows in ail
locations. A high may be programmed inta any salectsd
location by foilowing the programming instructions.
Onca programmed, it is impossible to go back 10 alow.

See the last page of this section for detailed program-
ming information.

Features

Bipolar PROMs

8 Advanced titanium-tungsten (Ti-W) fuses

8 Schottky-clamped for high speed
Address access—80 ns max
Enable access— 30 ns max

8 PNP inputs reduce Input loading

& All dc and ac parametsrs guaranteed over temperature

® Low voitage TRI-SAFET™ programming

8 Board levei programming

8 High density 20-pin package

il st | 0P | ypiSTAT
Military | Commercial R E { Package
X X N, J
DM745472 X X N, J
DM545473 X X J
DM545472 X X J
Block Diagram Connection Diagram
Oual-in-Line Package
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Logic Symbol
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Absolute Maximum Ratings

{Note 1) Operating Conditions
MIN MAX UNITS
Supply Voltage (Note 2) 0.5V 10 47V Supply Voitege (Vo) ’
Input Voitage {Note 2) -1.2V to +5.5V DOM545473, DM545472 48 88 v
Output Voltage {Note 2) 0.5V to +5.6V DM745473, DM745472 4.756 5.26 v
Storage Tempersture —85°C to +150°C :
X Ambient Temperature (T4)
Lead Temperature (Soldering, 10 saconds) 300°C DM54S473, DMB4S472 -85 +128 ¢
DM74S473, DM745472 0 +70 °c
Logicat ‘0" Input Voitage (Low) O 08 v
Logical 1" Input Voltage (High) 20 8.5 v
DC Electrical Characteristics (note 3)
DMS48473, 548472 DMT74S473, 745472
PARAMETER CONDATIONS UNITS
MIN TYP | MAX | MIN TYP | MAX
{ITH Input Load Current, All inputs Ve = Max, VN = 0.45V -80 -250 -80 -250 uA
HH tnput Leakage Current, All Inputs| Vg = Max, VN = 2.7V 25 25 HA
H Input Leakage Current, All Inputs] Vg = Max, VN = 5.5V 10 10 mA
Voo | Low Level Qutput Voltage Vee = Min, g = 16 mA 0.35 0S5 035 | 045 v
Vi Low Leve! Input Voltage 0.80 0.80 v
ViK High Lavel Input Voltage 20 20 \
IcEX | Output Leakage Current VCe = Max, Vepx = 24V 50 50 uA
{Open-Callector Only) (Nots B) Ve = Max, Vegx = 5.5V 100 100 uA
V¢ Input Clamp Volitage Vee = Min, iy = ~18 mA 08 -1.2 -08 -12 v
CiN | Input Capacitance Ve =SV, VIN =2V, Ta = 25°C, 40 40 pF
1 MH2
Cg Output Capacitance Vee = 5V. Vo =2V, Ta = 25°C. 8.0 50 of
1 MHz. Cutput “OFF "
icc Power Supply Current Ve = Max, All inputs Grounded, 120 155 120 158 mA
All Outputs Open
TRI-STATE PARAMETERS
Isc Qutput Short Circuit Current Vg =0V, Vce = Max, {Note 4) -20 ~70 -20 -70 mA
{Note 5)
1% Output Leakage {TRI-STATE) Vee = Max, Vg = 0.45t0 2.4V, +50 150 HA
Chip Disabled
VOH | Output Voltaga High, {Note 5) IOH = “2 mA 24 3.2 v
IoH = 6.5mA 24 32 v
AC Electrical Characteristics with standard toad)
DM545473, 548472 DM745473, 748472
PARAMETER CONDITIONS 5V :10%;-55°Cto +125°C |5V +5%;0°C 10 +70°C | UNITS
v MIN TYP | MAX | MIN TYP | MAX
TAA Address Access Time 75 60 ns
tEA Enable Access Time 35 30 m
tER Enable Recovery Time 35 30 ns
Note 1;

Note 2: Thase limits do not spply during progr

Absolute maximum ratings sre thote values beyond which the device may be permanently damaged, They do not meen that the device
may be operated ot thess valiues,

ing. For the progr

ing ratings, refer to the programming instructions.

Note 3: These limits apply over the entire operating range uniess stated otherwise. All typics! valuss are for Vee = 5Vand Ty = 268°C.
Note 4: During Igc messuremant, only one output at a time should be groundk

Note 5: To measure Vo, IcEX Or I5C 0n 3n unprogrammed part, spply 10.5V.

Por

208 May otherwise resuit.
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DM54S474/DM74S474, DM54S475/DM74S475

National
Semiconductor

DM54S474/DM745474 4096-
TRI-STATE® PROM

Open-Collector PROM

General Description

These Schottky memories are organized in the popular
512 words by 8 bits configuration. Four memory enable
inputs are provided to control the output states. When
Et and E2 are low and E3 and E4 are high, the output
presents the contents of the selected word.

It E1 or €2 are high, or E3 or E4 are low, it causes all
8 outputs to go to the “OFF" or high impedance state.
The memories are available in both open-collector and
TRI-STATE versions and are available as ROM's as
well as PROM's,

PROM’s are shipped from the factory with lows in all
locations, A high may be programmed into any selected
location by following the programming instructions.
Once programmed, it is impossible to 90 back ta a low.

See the last page of this section for detailed program-
ming information.

Bipolar PROMs

Bit (512 x 8)

DM545475/DM74S475 4096-Bit (512 x 8)

Features
® Advanced titanium-tungsten (Ti-W) fuses

8 Schottky-clamped for high speed
Address access—65 ns
Enable access—35 ns

B PNP inputs reduce input loading

® All dc and ac parameters guaranteed over temperature
B Low voltage TRI-SAFE™ programming

® Board tevei programming

& ROM mates are DM87S95 and DM87596

Connection Diagram

Duail-In-Line Package
e . Open- P
Military | Commarcial Coilsctor TRISTATE | Package e U F-'“
u-i ue- ]
DM7458476 X X N, J
DM745474 X N, J - L, o
DM54S475 X X J -y LN
DM545474 X J proml LN
el LN
. . e
Block Diagram - 2
- - .
— 1 1%
i 5% ey B g - -
AL - WEMBRY MATRIX °’|~, ‘_‘-“
B ona 4 L s
v U 30 0T T T

- —e oy —t P = - .
A ] aucesin [ aidsotn [ sicontn [ sithotn [ otiiotn [otibotn Fatcite FHoitital - LOgGiC Symbol
» = - - = m E) 62 €88
£}~
B
Dt J
€8 venasop— =
- At
: A2
o [}] [} " «Q L1} - A3
Order Number DMBASAT4J, DMSASATS, s
DM745474J or DM7454754 1
See NS Package J24A i P
Order Number DM74SATAN or DM74S476N -1
) 01 33 04 0% 04 O 08
$ee N§ Package N24B T B T
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Absolute Maximum Ratings (note 1) Operating Conditions
. MIN MAX UNITS
Supply Volitage (Note 2) 0.8V 10 +7V Supply Voltage (Vo)
Input Voltage (Note 2) -1.2V 10 46 5V DMBE45474, DM545478 48 58 v
Output Voltage {Note 2) 0.5V to +8.8v DM745474, DM74S475 475 5.28 v
Storage Temperature -85°C to +160°C Ambient T sure (T
Lewd Temperature (Soldering, 10 seconds) 300°c T eacare e ol 5 e12s .
DM745474, DM745476 0 +70 °c
Logical 0" Input Voltage {Low} 0 08 v
Logical 1" input Voltage (High) 2.0 55 v
DC Electrical Characteristics (Note 3)
. DMS45474, DMS4S475 | DM74S474, DM74S47S
PARAMETER CONDITIONS UNITS
MIN TYP MAX MIN TYP MAX
e Input Load Current, All inputs Vee = Max, VN = 0.45V -80 -250 -80 -250 HA
HH Input Leakage Current, Al Inputs] Vg » Max, VinN = 2.7V 25 5 HA
iy Input Leakage Current, All Inputs] Vg = Max, ViN = 5.5V 10 10 mA
VoL | Low Level Output Voitage Ve = Min, g = 16 mA 035} 0S5 035) 045 v
ViL Low Level Input Voltage 0.80 0.80 v
Vi | High Level Input Voitage : 20 20 v
ICex | Output Leakage Current Veg = Max, Veex = 24V 50 50 uA
{Open-Collector Only} {Note 5} Ve = Max, Veex = 5.5V 100 100 uA
ve Input Clamp Volitage Ve = Min, iy =-18 mA -8 -12 -08 -12 v
CiIN input Capacitance VCC = 5V. VIN =2V, Tp = 25°C, 40 40 oF
1 MHz
Co Output Capacitance Vee = 5V, Vo = 2V, T4 = 25°C, 8.0 8.0 oF
1 MHz, Output “OFF
Icc Power Supply Current Ve = Max, Al inputs Grounded, 115 170 115 170 mA
All Outputs Open
TRI-STATE PARAMETERS
isc Qutput Short Circuit Current Vo =0V, Vee = Max, (Note 4) -20 -10 -20 -70 mA
{Note 5)
iHz Output Leskage (TRI-STATE) Vee =~ Max, Vg = 0.45 10 2.4V, +50 150 nA
Chip Disabled
VOH | Output Voltage High, (Nots 5) oM = ~2 mA 24 3.2 \
oW = 6.5mA 24 32 v
AC Electrical Characteristics (with standard toad)
DMS4S474, DME4SATS | DM745474, DM74S475
PARAMETER CONDITIONS 5V £10%;-55°C 10 +125°C | 6V +5%; 0°C to +70°C UNITS
MIN | TYP | MAX | MIN | TYP | MAX
tAA Address Access Time (Figure 1) 40 75 40 85 ns
tEA Enable Access Time {Figure 2} 20 40 20 35 ns
tER Enable Recovery Time (Figure 2) 20 40 20 385 ns
Note 1: Absolute maximum ratings ara those values beyond which the device may be permanently demaged. They do not meen that the device
may be operated st these vsiues.

Note 2: These limits do not epply during proge

ing. For the progr

ing ratings, refer to the programming instructions,

Note 3: These limits spply over the entire operating range untess stated otherwise. All typical values sre for Vee=5Vand Ty @ 26°C.

Note 4: During Igc messurement, only one output at a time should be g

dad P %
P

08 Mmay otherwiss resuit.

Note 8: To measure VoH, IcEX O ISC 0N 8n unprogrammed part, spply 10.8V to both A7 and A2 (pin 1 and pin 8).
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DM545474/DM74S474 ,DM54S475/DM74S475

Standard Test Load

* ¢ includes probe and jig capacitance.

Switching Time Waveforms

ADDEL N nrYY ) 13¢ i
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FIGURE 1. Address Accems Time

Typical Performance Characteristics

Typical Switching Characteristics
28 2 Function of Temperature
{Vee = 6V, Standard Load)

n
"]
"
'AA
]
-
. & o=w
€A
b
YR
18 i
' I
-5 % 12%

Tp ~ AMBIENT TEMPENATURE (")

Equivalent Circuits

Equivalent of Each input
vee

InryT

Typicsl TRI-STATE Output

® Input waveforms are supplied by a pulse generator
having the following characteristics: PRR = 1 MHz,
ZOUT = 5092, t; < 2.5 ns and t; < 2.5 ns (between

N 1.0V and 2.0V).

B taA is measured with both enable inputs at a steady
low level.

® tea and tgRp are measured from the 1.5V on in-
puts and outputs with all address inputs at a steady

level and with the unused enable input at a steady
low level.
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FIGURE 2. Enable Access Time and Recovery Time
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Typscal Switching Characteristics
= a Function of Vog (T = 25°C,

Standard Load}
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