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High Speed Version 131, 072-B|t (16k x 8)
One Time Programmable CMOS PROM

General Description

The NMG27C128BN is a high-speed 128k one time pro-
grammable CMOS PROM, ideally suited for applications
where fast turnaround and low power consumption are im-
portant requirements.

The NMC27C128BN Is designed to operate with a ,slrfgle:

+5V power supply with £5% or £10% tolerance. .
The NMC27C128BN is packaged in & 28-pin dual-in-line
plastic molded package without a transparent lid. This part
is ideally suited for high volume production applications
where cost Is an Important factor and programming only
needs to be done once: Also the plastic molded package
works well in auto Insertion equipment used in automated
assembly lines.

This EPROM Is fabricated with National's proprietary, hme

proven- CMOS double-poly silicon gate technology which -

combines high performance and high denSIty with low pow-

er consumption and exceuent rehablllty

Features

m Clocked sense amps for fast access hmé down
to 150 ns o e

& Low CMOS power corisumption

— Active Power: 11.0 mW max_ D
— Standby Power; 0.65 mW max R
& Optimum EPROM for total CMOS systems
# Pin compatible with NMOS 128k EPROMSs
= Fast and rellable programming—100 us typical/byte
B Static operation—no clocks required
B TTL, CMOS compatible inputs/outputs
| TRI-STATE® output "
& Manufacturer's {dentification code for automahc
programming control .
B High current CMOS level output drivers - ~~ ~-
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Connection Diagram T 1.46-13-25 §
& B .
27C512|27C256(27C6427C32(27C 16| - | 2718 | 27C32 [27C64| 27C286 |27C512) | B
27612 | 27256 | 2764 | 2732 | 2716 Duak(n-Line Package 2716 | 2792 | 2764 | 27256 | 27512 | &
A16 | Vep | Vpp ) R B 28 vec Veg | Vec | Veo o
A2 | A2 | A12 sz —2 al— rm PGM [ A4 | A4
At | AT | AT | AT | A7 a—hs " - Veo | Voo | NG | A13 | Atg
A6 | A8 | A6 | A6 | A R A sl | A8 | A8 | A8 | A8 | As
A5 | A5 | A5 | A5 | A s 9 S A | A9 | A9 | A9 .| As
Ad | A4 | A4 | A4 | A4 s whean | Ver | Att | Al1} A1t AN
A3 A3 | A3 | A3 | A3 A—7 22k GE OE |[OE/Vpp| OE.| OE [OE/Vep
A2 | Az | A2 | A2 | A2 2—{s PY| S At0 | At0 | At0| Af0 | AtO
Al | At | A1 | AL A1 M=y ol-w [CE/PGM|. CE | TE [CE/PGN| CE
A | A0 | Ao | a0 | Ao Ry wl—o o top lor) 0. o
Oo | Og | Qo [ G0 | Qo tg =] 1 ] Os | Os. | Os | Os | Os
04 04 Oy | Oy | Of 0= 12 T tth—os ) "0 |- 0s | Os ‘05 | Os
Oz [o7 Oz | O2 | O2 7 0; =413 16 Joee 0, Og4 O4 Oy O4 | O4
GND | GND | GND |GND [GND|  ano—u 15fo O3 03 | 0a| 03 | 05
TL/D/9690-2

Note: Socket compatible EPROM pin configutations are shown in the blocks adjacent to the NMC27C128BN pins.

Order Number NMC27C128BN ) T T
See NS Package Number N28B o :

Commerclal Temp Range (0°C to +70°C)

B Voo = 5V +5% S . 7
Parameter/Order Number Acceés Time (ns) - T ' .
NMC27C128BN15 150 '

NMG27C128BN20 200
NMG27G128BN25 | as0

Commercial Temp Range (0°C to +70°C) i s :

Veo =5V £10% - -

Parameter/Order Number ... .Access Time (ns) e
NMG27C128BN1S0 180
NMG27G128BN200 , . 200 I
NMG27C126BN250 . 250 . - .

For non-commerclal temperalura range parts, c4l the factory. P .

G- ~ : B LR N ¥
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> .
@ | Absolute Maximum Ratings ®ote 1) . , T-46-13-25
8 It Milltary/Aerospace specified devices are required, Vg Supply Voltage witn
~ please contact the Natlonal Semiconductor Sales _Respsct to Ground +7.0Vto ~6.0V
§| Office/Distributors for avallabllity and specitications. Power Dissipation ~  * e oW
- Temperature Under Bias —10°C10 +80°C | ead Temperature (Soldering, 10 s6¢.). -
< |- storage Temperature =65°Cto +150°C ESD.Rating ’ ’ ’
All Input Voltages except A9 with - . . (Mil Spec 883G, Method 3015.2) 2000V
" Respect to Ground (Note 10) +6.5Vto —0.6V 7 . -
Al Output Voltages with Operating Conditions note7) . -
Respsct to Ground (Note 10) Voot 1.0Vto GND—-0.8V Temperature Range - : 0°C (p 4+70°C.
Vpp Supply Voltage and A9 o ' Vce Power Supply '
with Respect to Ground : - NMC27G128BN150, 200, 250 : +5Y £10%
During Programming . +H140Vig —08V NMC27C128BN15;, 20, 25 : +8V £5%.
READ OPERATION
DC Electrical Characteristics =
Symbol ~ Parameter ] Conditions Min | Typ [ Max | units
Iy InputLoad Current  ~ | Viy = Vggor GND [ 0,01 1 T pA
Lo | Output Leakage Current | Vour = Vec or GND,CE = Viy , 0.01 B pA
leot Vg Current (Active) CE=V|Lf=5MHz 10 T ag mA
(Note9) | TTLInputs Inputs = Vi or Vi, 1/0 = O mA . ‘
lcca Vco Current (Active) OF = GND, { = 5 MHz 8 20 A |
~ (Note 9) CMOS [nputs T Inputs = Vg or GND, /0= 0mA ) )
Iccsai Vge Current (Standby) CE =Viy L ' B |
] TTLinputs ’ CT -0 1 mA , |
lcose2 Vg Current (Standby) CE = Voo A
CMOS Inputs ) ) 05 100 pA
lep Vpep Load Current Vep = Vco 7 L ) 10 pA
ViL Input Low Voltage: ) ) e ) -0.2 - 0.8 .V
ViH Input High Voltage : 7 , 20 | Vee+1 v -
VoL1 OutputlowVoltage | lop=21mA ~~ - - 0.40 v
VoHi Output High Voltage - lon = —2.5mA : 35 o v
VoLz Output Low Voltage loL=10pA - ) ) 0.1 v
VoH2 OutputHighVoltage | loy = —10pA Ve — 0.1 '
AC Electrical Characteristics - - , ' -
' L. N NMC27C128B :
. Symbol Parameter - . Conditions " N15,N150 | . N20,N200 N25, N260 Units
- B Min | Max-| Min | Max | Min | Max -
tace Address to Output Delay E = SE =V 1 150 200 250 | ns
) - PGM = Vi i ]
toe CE to OutputDelay OE = V|,PGM = Vi - 150 200 ) 250 | ns
tog | OE toOutput Delay CE = Vi, PGM = Viy ~| e0 75 100 ns
tor OE High to Output Float CE = V|,PGM = Viy o_| 80 0 55 -0 60 ns
tcr CE High to Output Float OF = V)i, PGM = Viy 0 50 0 55 0 60 ns
ton Output Hold from Addresses, | CE = OE = Vj,_ i
GE or OF, Whichever FGM = Viy ] ] 0 ns
Odcurred First
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Capacitance T, = 325, = 1 MHz (Note2) B T PP 3“2”5‘“ e

Symbol Parameter COndItlons ~Typ | Max | Units i

CiN Input Capacitance ViN =0V 5 10 pF | o -

Cour Output Capacitance | Voyr = OV 8 10 pF i '
AC Test Conditions o
Output Load - 1 TTL Gate and Timing Measurement Reference Level

GL = 100 pF (Note 8) Inputs ] ) 0.8Vand 2V

Input Rise and Fall Times <Bns Outputs . - 08Vandav
Input Pulse Levels 045V to 2.4V : ' i

AC Waveforms (Notes6,729)

[ . e . - (G t

] '}
ADDRESSES 25  ADDRESSES VALID il X
) {4 /
=T T\ S =
CE oav ) . e /
3Jd .
L b
. , L
t?‘— ) ) - (NOTES 4,5)
B T T\ R -
ot 0.8v . _£C /
PR}
te__ |- [ tor |
“(NoTES) | e (NOTES 4, 5)
3 Hi~Z )Y HI=Z
UTPUT S VALID QUTPUT L DHY—
T 5o , ‘c 0
) /
. e - ~ e et

(NOTE 3) .
- " TL/D/9630-3
Note 1: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device, This I8 a stress rating only and functional

operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not Imphed Exposure to absolite
maximur rating conditions for extended periods may affect device reliabllity,
Note 2: This paramater is only sampled and Is not 100% tested.
Hote 3: OF may.ba delayed up to fagg ~ toE after th falling edge of CE without Impacting tacc-
Note 4; The tpr and tce compare level Is determinied as follows: -
High to TRI-STATE, the measured Vo (OC) — 0.10V;
Low Yo TRI-STATE, the measured Vo1 {PC) + 0.10V.

Note 5: TRI-STATE may be attalied using OE or CE.

Note 6: The power switching characteristics of EPROMS require careful device decoupling. Itis recommended that at leasta 0.1 pF ceramic capacROr beusedon
every devico hefwaen Ve and GND.

Nate 7: The outputs must be restricted to Vcg + 1.0V to avoid latch-up and device damage.

Note 8: 1 TTL Gate: lgr, = 1.6 mA, log. = —400 pA.
€y 100 pF includes fixfure capacitance..

Hote 9: Vpp may be connected to Vg éxcept during programming.
Note 10: [pputs and utputs can undershoot to —2.0V for 20 ng max.

159
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Programming Characteristics (Notes1,2,3a4)
Symbol ] Parameter Conditions Min Typ Max  Units

- tas Address Setup Time 1 ps -
toes OE Setup Time 1 us
tces E Setup Time OE = Viy K ‘s
tos Data Setup Time 1 ps
fvps ) _Vep Setup Time 1 )
tves Voo Setup Time 1 ps-
taH ' Address Hold Time 0 ps

 toH Data Hold Time ) 1 B ps
top Outbut Enable to Qutbu! Float Delay CE=VjL 0 ) 60 - ns
tow Program Pulse Width 95 100 105 ps
tog DataValid fomDE TE=Vy 100 ns
lpp Vep Sppply Current During CE= V"_ . 30 mA

Programming Pulse PGM = V),

lec Vco Supply Current B . 10 ‘mA
Ta Temperature Amblent 20 25 30 °C
Veo PowerSupplyVoltage 6.0 . 6.25 6.5 V.
Vep Programming Supply Voltage 125 1275 | 180 v
teR Input Rise, Fall Time 5 ' , ns
Vi Input Low Voltagé_ ' 00- | 045 Vs

_ Vi Input High Voltage 24 . 40 v

 hN Input Timing Reference Voltage 0.8 7 1.5 20 v
tour Output Timing Reférence Voltage 0.8 15 20 v
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Programming Waveforms (Note 3) : T—46-13-25 7
———— PROGRAN - Lt
ADORESSES ~ 2%, ADDRESS N il K:
.‘L.I , - . . 'AH
ATA o3 7 ' m&sgm g Hi=Z : ;:’J_va ST
L bs | Jon, | Tl tor
Yoo 2‘{/ tes S o
Vep 129 ,‘vpsr — - 5§
CE o'av — ) _ e
o] . ”
il “'ﬁr"‘ < top—>1
= —_

TL/D/9680-4
Note 1: National's standard product warranty applies ornly o devices programaed to specifications described hereln.

Note 2: Voo must bo applied simultansously or bofore Vpp and removed simultaneously or after Vpp. The EPROM must not be [nserted into or removed fioma
board with voltage applied to Vpp of Vg, : -
Note 3; The maxlmum absolute alfowable voltage which may beé applied to the Vpp pin during programming ls 14V. Care must be taken wheri switching the Vpp

supply to p t any hoot trom ding this 14V maxi specification. At Jeast a 0.1 pF capacitor Is required across Vpp, Vo to GND to suppress
spurious voitage lents which may damage the device. . ’

Note 4: Programming and program verify are tested with the fast Program Algorithm, at typlcal power supply voltages and timings.
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Fast Programmmg Algorithm Flow Chart (Note 4)

START

I

( ADDR = FIRST LOGATION )

Vo= 6.25Y
Vo= 12,75V

=EN

-—PQ’ROGRAM ONE. 100 ps PULSE)

INQREMENT X

INCREMENT ADDR

DEVICE PASSED

FIGURE 1

DEVICE
FALLED

DEVICE
FAILED

"T-ae‘;ig;z‘s -

TL/D/9680-5
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Interactive Programming Algorlthm Flow Chart (Note 4) T746-‘13'25

START

( ADOR = FIRST LOCATION )

=60V

—
v,,p-u 5v

PROGRAM ONE 0.5 ms PULSE) o

< INCREMENT X ’

{NCREMENT ADDR

Vee=Vpp=5.0V £52) -

DEVICE
FAILED

DEVICE PASSED

FIGURE 2

FAILED

DEVICE

- TLD/9890-6 -
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NMC27C128BN

Functional Description ..

DEVICE OPERATION

The six modes of operation of the NMG27C1288N are listed
in Table L. it should be noted that all inputs for the six modes
are at TTL. levels. The power supplies reduired are Vo and
Vpp. The Vpp power supply must be at 12.75V during the
three programming rodes, and must be at Vg In the other
three modes. The Vg power supply must be at 6.25V dur-
Ing the three programming modes, and at 5V In the- other
threé modes.

Read Mode

‘The NMC27C128BN has two control functions, both of
which must be loglcally active in order to obtain data at the
outputs. Chip Enable (CE) Is the power control and should
be used for device selsction, Output Enable (OF) is the out-
put controi and should be used to gate data to the output
ping, independent of device selection. The programming pin
(PGM) should be at V4 except during programming. Assum-
Ing that addresses are stable, address access time (tacc) is
atual to the delay from CE to output (tce). Data is avaifable
at the outputs tog after the falling edge of OE, assuming

that CE has been low and addresses have been stable for

at least taco-tog.

The sense amps. are clocked for fast access tlme Veo
should therefore be maintained at operating voitage during
read and verify. if Vo temporarily drops below the spac.
voltage (but not to ground) an address transition must be
pedormed after the drop to Insure proper output data.

Standby Mode

The NMC27C128BN has a standby mode whlch reduces
tha active power disslpation over 99%, from 110 mW to
0.65 mW. The NMC27G1288N Is placed in the standby
mode by applying a CMOS high signal to the CE input.
When In standby mode, the outputs-are in a high Impedance
state, Independent of the OE Input.

Output OR-Tying

Because NMC27G128BNs are usually used in larger memo-
ry-arrays, National has provided a 2-line control function that
accommodates this use of multiple memory connections.
The 2-line control function allows for:

a) the lowest possible memory power disslpation, and

b) complete assurance that output bus contention will not
OCCUY:

T 46- 13 25

" To most efficlently use these two controi lines, it is recom-
.mended that CE (pin 20) be decoded and used as the pri-
mairy device selecting function, while OE (pin 22) be made a
common connection to all devices in the array and connect-
ed to the READ line from the system control bus. This as-
sures that ali deselected memory devices are In their low
power standby modes and that the output pins are active

- only when data s desired from a particular memory device.

Programming

CAUTION: Exceeding 14V on pin 1 (Vpp) will damage the
NMC27C128BN.

Initially, and - after each erasure, all bits- of the
NMGC27G128BN are in the “1" state, Data is introduced by
selactively programming “0s" into the desired bit locations.
Althiough only '‘0s” will be pragrammed, both **1s"” and “0s”
can be presented in the data word..
“The NMC27C128BN is in the programming mode when the
Vpp power supply is at 12.75Y and OE is at Viy. It is re-
quired that at least a 0.1 pF capacitor be placed across
Vpp: Voo to ground to suppress spurfous voltage translents
which may damage the device. The data to.be programmed
is applied 8 bits in parallel to the data output pins. The levels
required for the address and data inputs are TTL.
For programming, CE should be kept TTL low at all times -
while Vpp Is kept at 12.75V.
When the address and data are stable, an active low TTL
program pulse is applied to the PGM input. A program pulse
must be applied at each address location to be pro-
arammed. The NMC27GC128BN is programmed with the
Fast Programming Algorithm shown in Figure 7, Each Ad-
dress is programmed with a series of 100 ps pulses until it
verifies good, up to a.maximum of 25 pulses. Most memory
cells will Program with a single 100 ps pulse,
Note: Sorme programmer. acturers due to equips limitation may
offer Interactive program Algorithm {Shown in-Figure 2). ,
The NMC27C128BN must not be programmed with a DG
signal applied to the PGM input.
Programming multiple. NMC27G128BNs in parallel with the
same data can be sasily accomplished due to the simplicity
of the programmirg requirements. Like Inputs of the paral-
leled NMC27C128BNs may be connected together when
they: are programmed with the same data. A low level TTL
pulse applied to the PGM input programs the paralleled
NMC27C128BNs,

TABLE 1. Mode Selection

Pins CE OE

PGM Vep Veo Outputs
Mode (20) (22) @7 ) (28) (1113, 15-19)
Read VL oV - Vi i Vcé ) 5V Dout
Standby - VIH | . Dontcare Don'tCare . Voo 5V HI-Z
Output Disable Don't Care Vi Vi - | Veo &Y Hi-Z
Program VL Vi v | 1278v | eesv . Dn
Program Verily VL ) V||_ Vin 1275V 6.25V Dout
Progran Inhlblt ViH ‘Don't Care Don't Care 1276V .25V HI-Z
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Functional Description (continued)
The NMC27C128BN [s packaged in a plastic molded pack-

&ge which does. not have a transparent lid. Therefore the-

memory cannot be erased. This means that after a user has
programmied a memory cell to a “0" it ¢annot be changed
back to a “1",

If an application requires erasing and reprogramming, the
NMC27G128BQ UV Erasable PROM in a windowed pack-
age should be used.

Program Inhibit

Programming multiple NMC27C128BNs in parallel with dif-
ferent data s also easily accomplished. Except for CE all
like Inputs (including OE and PGM) of the paralle!
NMC27G128BNs may be common. A TTL low level program
pulse applied to an NMC27C1268BNs PGM input with CE at
Vit and Vpp at 12.75V will program that NMC27CG128BN. A
TTL high level CE input inhibits the other NMG27C1 26BNs
from being programmed.

Program Verlfy

A verify should be performed on the programmed bits to
determine. whether they were correctly programmed. The
verify may be performed with Vpp at 12,75V (Vpp must be at
Veo) except during programming and. program verify.
MANUFACTURER'S IDENTIFICATION CODE

The NMC27C128BN has a manufacturer's identification
code to ald in programming. The code, shown In Table li, is
two bytes wide and Is stored In a ROM configuration on the
chip. It identifies the manufacturer and the device type. The
code for the NMC27G128BN Is “8F83", where “8F" desig-
nates that it s made by National Semlconductor. and “83"
designates a 128K part.

Y

. The power switching characteristics of EPROMSs require

T—46 13-25

The code is accessed by applylng 12.0V +0.5V to address

pin A9. Addresses A1-A8, A10-A13, CE, arid OE are held
at VL. Address A0 is held at Vi for the manufacturer's
code, and at V|H' for the device code. The code Is read out
on the 8 data pins. Proper code access is only guaranteed
at 25°C +5°C.

- The primary purpose of the. manufacturer's Identmcatlon

code is automatic programming control. When the device is
inserted in a EPROM programmier socket, the programmer
reads the code and then automatically calls up the-specific
programming algorithm for the part. This automatic pro-
gramming control is only possible with programmers which
have the ¢apability of reading the code.

SYSTEM CONSIDERATION
careful dscoupling of the devices. The supply current, lgg,

has three segments that are of interest to the system de-
signer—the standby current level, the active current level,

and the transfent current peaks that are produced by volt-

age transitions on input pins. The magnitude of these tran-
slent current peaks is dependent on the output capacitance
loading of the device. Tha-associated Vg transient voitage
peaks cdn be suppressed by properly selected decoupling
capacitors. it s recommended that atleast a 0.1 pF ceramic
capdcitor be used on every device betwesn Vgg and GND.,
This should be a high frequency capacitor of low inherent
inductance. In addition, at least a 4.7 uF bulk electrolytic
capacitor should be used between Vg and GND for each
eight devices. The bulk capacitor should be located near
where the power supply is connected to the array. The pur-
pose of the bulk capacitor Is to overcome the voltage draop
caused by the inductive effects of the PC board traces.

TABLE Il. Manutacturer's Identification Code.

Pins Ay 07 0g 05 04 03 02 04 0o Hex
. (10) | (19) | (18) [-(17) | (16) | (18)- | (13) | (12) | (11) | Data
ManufacturerCode | Vi | 1 0 0 0 n 1 1 1 8F
Device Code Vi | o | o | @ 0| o 1| 1 83
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Package In ormation o T 46 13_25 :
BSPACESAT- = . -
0050 -, _ e
_’l (] . -
1
8 SPACES AT [14.00£0,051) : . .
a0 5 0.490—0.530 050050005 L vewaa o ToT
R el - T1245-13.48) ROCETKL) L
: ? (CONTACT DIMENSION) | - e
. L . . el eE . -
- y T
0.045 _J 2132 - 0.045 :
i) I<_ : .18 "l-': lex
x43° T - %46 . =
- T o;aso-o.uo = : -
. > ST l<‘ ] .
. {CONTACT DIMENSION) Lo
o5 [~ 0.013-0.021
0020040 (0381) - '-’*"(ossu o8] Di0-0140 L e
- AR=1.01 MIN 15 | @S0-3.5%) - oTie L e
: - - . L . EE TR 3
s T 8 | -
= Ll
.| .005-0,015 I e
{0.427-0.381) PiN HO, 1_} || 0.026-0.032 T°°5° o085 ..
. '“ENT l 060~ 0313) . sA=24%3) - A
T (ma) . TR
0.485 0,495
(1232 212.87) : o o
- ' ' ) TL/D/8680-7
82-Lead PLCC Package. . T 3
Order Number NMC27C1288V - - Cel e e s
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