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One-Tlme_Programma_bIe CMOS PROM

General Description ,

The NMC27C256BN Is a high-speed 256k one-time pro-
grammable CMOS PROM, ideally suited for applications
where fast turnaround and low power consumpt:on are im-
portant requirements.

The NMG27C256BN Is designed to operate with a single
+ 5V power supply with +:5% or £10% tolerance.

~ The NMC27C256BN . is packaged in a 28-pin dual-in-fine

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
neads to be done once. Also the plastic molded package
works well In auto Insertion equlpmant used in automated
dssembly fines.

This EPROM Is fabricated with Natlonal 's proprietary, time
proven CMOS double-poly sllicon gate technology which
combines high performance and high density wnh low pow-
or conSUmptlon and oxcellent rehablhty :

Features.

Ny

m Clocked sense amps for fast access time - down to o

150 n8

m Low CMOS power consumption
- Active power: 110 mW max
— Standby power: 0.55 mW max

‘W Pin compatible with NMOS 256k EPROMs -

m Fast and reliable programming—100 us typlcal/byte
B Stalic operation—no clocks required =~

® TTL, CMOS compatible mputs/outputs '

W TRI-STATE® output

m Optimum EPROM for total CMOS systems’

m Manufacturer's identification .code for automatic pro-
- gramming controf

a HIgh current CMOS !eve! output dnvers '
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Connection Diagram
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27C512{27G128|27C64|27C32|27C 16} NMC27C266BN 27C16 | 27C32 27ce427c1za# 27C512
27512 | 27128 | 2764 | 2732 | 2716 | .Dual-In-Line Package | 2718 | 2732 | 2764| 27128} 27512
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'Note: Socket compauble EPROM pin conﬁgurat:cns are shown In the b!ocks adjacentto the NM02702588N pins

Order Number NMC27G256BN
See NS Package Number N28B

commercialTemp Hange (0°Cto +70°C)

- Voo = 8V ﬂ:5%
ParameterlOrder Number Access Tlme (ns)- |
NM027G2568N15 150
~ NMC27C256BN20 200
N'Mcarczsseuzs , 250

COmmercIal Temp Hange (0°Cto +70°C)
. Vgo =8V i10%

'Parameterl Order Number

Access Tlme (ns) '

NM02702565N150 17507 i
“NMC27C256BN200 - 200
1- NM027C2568N250 260

Note: For non-commercial temperature range parts. call faclory

| Extended Temp. Range( —40°C.to +ss°c)

- Veo=5V+8%
-_ParameterIOrder Number AccessTlme (ns)
NMC27C256BNE1S 160
~ NMC27C256BNE20 200
NMC27G266BNE26 250

 Extended Temp Range (—40°C to +85°C)
' Vee = 6V £10%

_ ParameterlOrder Number

Access Tlme (ns)

NMG27C266BNE1§0 - 150
NMC27C266BNE200 200
NMC27C256BNE250 250




NMC27C256BN

Absolute Maanum Ratings (ote 1) , T ,ﬂfﬁ, 13 25
Temperaure Under Bias —10°C1o +80°C Vg Supply Voitage S
. Storage Temperature —65"Cto +150°C with Respect to Ground - " +7.0Vio.~0.6V
All Input Voltages except A9 with C Lead Temperature (Soldering. 10 sec) -~ 300°C
Respect to Ground (Note 10) +6.5V to —0.6V ESD Rating -
All Output Voltages with : (Mil Spec 883C, Method 3015. 2) 2000V
espectto Ground (Note 10) Veg+1 OVtoGND OSV ' T
va: scpply Voltage Ao ~ Operating Conditions o) -
Respect to Ground +14.0Vto ~0.8V - Temperature Range : - 0°Cto +70°C
Power Dissipation . oW - Voo Power Supply o - -
o - NMC27C256BN15, 20, 25 +5V £5% |
- NMC27C256BN150, 200, 250 +5V £10%
READ OPERATION
- DC Electrical Characterlstics | |
~ Symbol , Parameter ' , Condltlons M_ih - ,",Typ Max Units .
la ' - Input Load Current Vm = Voo orGND — o 1 CpA
-lLo'_rr Qutput LeakageCurrent - Vout = VccorGND CE V|H : 1 p,A
lcsy | Voo Curent (Active) CE=ViLt=85MHz o 51 s | oma
" (Note9) | TTLinputs , Inputs = Vijor Vi, /O = OmA ) B o
leez - ”VccCuernt,,(Activa) CE=GND,f=6MHz N o | = | mA'-
(Note9) | CMOS Inputs Inputs = Vg or GND, I/0 = 0 mA o ' N
lecse1 .\{_chﬁ‘::tesnt (Standby) ,7 QE ViH | 0.4 717 | mA
_lc_GSB? gfnco%ulr;;::s(smdby) cE | Vcc 06 [~ 100 | pA
dpp Vpp Load Current ) Vpp = Veo - o 10 , i p.A _
VL Input Law Voltage } . -02 | os v
Vi | InputHigh Voltage 20 | vee+1 | Vv
VoL | OutputLow Voltage loL = 21 mA , 040 | v
VoHi OutputHigh Voltage | 1oy = ~2.5mA 35 v
Vole 'Output'Low'Voltage _' | loL = 10 pA - - | 01 | v '
Vowz | OutputHighVotage | low = —10 pA Voo ~ 0.1 v
- AC Electrical Characterlstics , ,
- , . , NMC27C286B .
Symbol Parameter - Conditions N15,N150 | N20,N200 | N25,N250 | Units
) , Min | Max | Min | Max | min [ Max | -
 taco Addressto Output Delay - | CE = 6‘ v.L 1w | J 20| | 280 | ns
tog CE to Output Delay OE = Vi, , | 150 | 200 . 250 ns
toE OE to Qutput Dslay . CE=V|L ' ] ' 60__ , 7% | ] 100 ns’
toe__ | OE High to Output Float TE =V L ol s | o [ s5] o e | ne
tor CEHightoOutputFloat | DE=v, o | s0 | o 56 | 0 | 60 | ns
ton:  Output Hold from Addresses, | OF = OE = Vy_ | I , 1 o
CF or OF, Whichever 1 0 0 0 ns
- Qceurred First : : '




EXTENDED TEMPERATURE RANGE

Absolute Maximum Ratings wote 1)

' Temperature Under Bias Operating Temp. Range Lead Temperatufe {Soldering, 10 sec.) - . 300°C
Storage Temperature —65°Cto +150°C ESD Rating - e
Veo Supply Voltages ) ' (Mil SPBG BBGQ, MSthOd 3015.2) 7 N 2000V

with Respect to Ground +7.0Vto —0.6Y e C aee '
All Input Voitages except A9 with ' Operatmg COnd_ltions {Note 6)

Respect to Ground (Note 10) +6.5Vto —O.GV Temperature Range ' —40°Cto +85°C
All Qutput Vollages with Voo Power Supply - T

Respactito Ground (Note 10) Veot+i. 0V to GND—0.6V NM02702568NE15 20, 25 +5Y £5%
~ Respectto Ground +14.0Vto —0.6V S -
Power Dissipal[on ' 1.0W

"READ OPERATION
Dc Electrical Characteristics | |
Symbol _ Parameter Condltlons © Min- Typ Max | Units
Iy Input Load Current V|N Vcc or GND B I I .
o - Qutput Leakage CUrrent Vou-r Ve or GND, CE Vm 0 _p.ﬁ_\
loct Veg Current (Active) | CE=V|Lt=5MHz : 5 '30 mA

(Note8) | TTLInputs All lnputs = V1H or Vi, IIO Q mA o N
lccz | VeeCurrent (Active) CE = GND, f = 5 MHz 40 oo | mA
(Note 9) | CMOS Inputs | Alllnputs = Vggor GND, I/0 = OmA , - )
lecsee Vg Current (Standby) CE =V ' ,

] TTL Inputs 7 , o1 1 mA
lccgpz | Voo Current {Standby) CE = Voo 1 o

- CMOS Inputs - 05 “_’O_ A )

_lep | Vpp Load Current Vpp = Voo i 10 | wA

~ViL Input Low Voltage - —-02 0.8 oV
Vi Input High Voltage . 20 - Voo + 1l v
VoLt | OutputLow Voltage loL=21mA ' 040 | V

Vo1 Output High Voltage' lon=—18mA 3.5 IR R/
Vorz | OulputlowValtage | for =10pA : : 01 v

Vowz | OutputHighVoltage | fon = —10pA Voo — 04 '
AC Electrical Charactenst:cs o )

| NMC27C256B |
. ool NEts, NE20, NE25, '
Symbol Parameter | cOndItIong _ NE150 NE200 _ NE250 7 VUniisr
, o o Min | Max [ Min | Max | Min | Max |
tace Address to Output Delay CE=OE=Vy | ~ | 10 | | 200 | - 260 ns

e CE to Qutput Delay OE=ViL 150 |- | 200 _ 260 ns
toE ~ OF to Output Delay CE=VL 60 75 100 | ns
top “OE High-to Output Float TE=VL o | &0 0 | 5 | o | 60 | ns

top CEHightoOulputFloat |- CE=Vy 0 50 0 585 | 0 | 60 ns .
toy Output Hold from Addresses, | TE = OE = vy, o

CE or OE, Whichever 0 0 0 ns’
Ocourred Flrst '

* N9SZOLZON



NMC27C256BN

Note 10: Inputs and outputs can undershoot to —2.0V tor 20 ns Max.

_ Capacitance TA +25°Gf—1MHz(Not92) -7 T-46-13-25
Symbo! Parameter 7 condltlons Typ - Max' Uglts: o
CN lnputCapacitance ViN = oV 5§ | 10 | pF
Couy Output Capacitance VOUT = ov a | 10 | pF
AC Test COndmons S , e
QOutputioad - -1TTLGateand  Timing Measurement Reference Level :
) _ CL = 100 pF (Note 8) - ‘Inputs - , _ , - 0.8Vand2Vv
" Input Rise and Fall Times . . <5ns - Outputs - . O.BV-andEV
Input Pulse Levels ' : 0.45V to 2.4V ' : '

AC Waveforms (Notes 6, 789)

| . S . L oo L
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_— IF e

20v | Hiez - — S S .0 =21

OUTPUT TR O VALDOUTRUT 0 . - | P ees
T (noTES). T , '_"°“ : ,

: . TUD19591-3

Hoto 1: Stregsed above those ]isted under "Absc-lute Maximum Ratings" may cause psrmanent damage to the device. This Is 4 stress rating only and functional
operation of the devico at these or any other conditions above those Indicated in the operaﬁonal gections of this specification Is not implied. Exposure to absolute
maxlmum rating conditions for exterided. periods may affect device rellability, '

Note 2: This parameter Is only sampled and is not 100% tested,

Note 3: OE may be delayed up to tace — tog after the falling edge of TE without Impacting tacc.

Note 4 The toe and iop compare level Is datermined as follows: i - - LT
High to TRI-STATE, the measured Voy (DG) — 0.10V; - - - o : S e , ~
Lowt 1o THI-STATE, the measured Vou 1 (DC) + 0.10V. o ) - ) : ’

Not# 5; TRI-STATE may be atlained using OE or TE. -

Note 8: Tho power swilching characteristics of EPROMs requnre caraful device decoupling. Itis reoommended that at leasta0,t y.F ceramlccapamtor be used on
every device betwesn Veg and GND, '

Hote 7: The outputs must be restricted to Vg + 1.0V 10 avoid latch-up and devk:e damage
Hote 8: 1 TTL Gats: lo, = 1.8 mA, lgy = ~400 pA,

Cyt 100 pF includes fixture capacitance.
Note 9; Vpp may be ¢onnecled to Vg except durng programmlrig.
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Note 1: Naﬁonal's standard product warranty applies only to davices programmed to specnﬁcauons descn'bed hareln.
“Hote 2: Ve must bo applied simultansously or before Vep and temoved slmultaneously of after Vpp. The EPROM must not be inserted Into or removed from &
board with yoltage appifed fo Vpp 6r Veo.
fote 3: The maximum absolute alfowable voltage which may be appl(ed to the Vpp pin duting programming Is 14V, Care musl be taken when switching the Vpp

supply to prevent any overshoot from exceeding this 14V maximurn specification. At least a 0.1 pF capacltor Is required across Vpp, Vg 10 GND to suppress
gpurious vollage translents which may damage tha device,

Note 4: Programrmng and program venfy are tested with the fast Program Algorlthm. at !ypfca! power supvaollages and ¥mfngs.

_ Programming Characteristics motes1, 2.3&4) T-46-13-25
Symbol Parameter COndIlIons Min - Typ Max . | Units
tas Address Setup Time 1 s
toes OE Setup Time A us
tps | DataSetupTime 1 ps
tvps “Vpp Selup Tlme 1 ps -
tvcs Voo Setup Time 1 s
taH Address Hold Time 0 P8
toH Data Hold Time 1 ]
o ‘Output Enable to Output Float Deray 0 | 60 |} s
‘| - Program Pulse Width 7 95 100 105 :
toe Data Valid from OE OE = V). 100 { ns
Ipp . VppSuppIyCurrentDunng CE=VyL a0 - | mA
o Programming Pulse OE= Vi al ks
o Voo Supply Current ' . 10 | mA
TA _Temperature Ambient 20 26 .80 -} °C
. Voo . Power Supply Voltage > 60 6.25 65 | V
Vep ,Programmmg SupplyVoltage 125 1276 | 13.0 v
ter Input Rise, Fall Time 5 7 | ns
Vi Input Low Voltage _ 0.0 045 | "V
Vi -Input High Voltage 24 4.0 , v
N Input Timing Reference Voltage 0.8 1.5 20 | ms-
four Output Timing Reference Voltage 0.8 16 20 | ns
Programming Waveforms
.k PROGRAM - PR »
ADORESSES 2%,  ADDRESS N ot -
s - bl
' ' —e ez P A o0 AL
o O e
tos ou : =1t
sov —+ 55 )
Voo /] i |
Yoy *123V /—!m_
| r————— =5
Ed . NS
® ?A'v Y
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Fast Programming Algorithm Flow Chart jotesy - - : i T-46-13-25
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FIGURE 1 5



Interactive Programming Algorithm Flow Chart (ote 4
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NMC27C256BN

Functional Description
DEVICE OPERAT{ON .

- The six modes of operation of the NMC27C256BN are listed'

In Table . It should be noted that all Inputs for the six modes
are at TTL levels, The power supplies required are Vgg and
Vep. The Vpp power supply must be at 12,75V during the
three programming modes, and must be at 5V-in the other
thres modes. The Vco power supply must be at 6.25V dur- .

Ing the three programming modes, and at 5V In the other

three modes

~Read Mode

The NMC27C286BN has two contro! functlons, both of .
which must be logically active in order to obtain data at the
outputs. Chip Enable (CE) is the power contro! and should
be used for device selection. Output Enable (OE) is the out-
put control and should be used to gate data to the output
pins, independent of device selection. Assuming that ad-
dresses are stable, address access time (tacc) is equal to
the delay from CE to output (igg). Data s available at the
oufputs tog after the falling edge of OE, assuming that CE
tias been low and addresses have been stable for at least
tacc — toe.

The sense amps are clockad for fast access time. Vcc
should therefore be maintained at operating voltage during
read and verify. If Voo temporarily drops below the spec.
voitage (but not to ground) an address transition must be
performed after the drop to insure proper output data.

Standby Mode : _
The NMC27C256BN has a standby mode whlch reduces

" the aclive power dissipation by ovér 99%, from 110 mW to

0.55 mW. The NMG27C256BN Is placed in the standby

“mode by applying a CMOS high signal to the GE input.
Whenin standby mode, the outputs aré in a hlgh |mpedance

state, independent of the OE Input,
Output OR-Tylng .
Because NMC27C256BN are usually used in Iarger memory

. arrays, National has provided a 2-line contro! function that

accommodates this use of rnultiple memory connections,
The 2-ine control function allows for:

a) the lowest possible memory power dlsslpatton, and

b) complete assurance that output bus contention will not
aeeur.

T-46-13-25

To most efflclently use: thase two contrel lines, it Is recom-
mended that CE (pin 20) be decoded and used as the pri-.

- mary device selecting function, while OE (pin 22) be made a

commen conriection to all devices in the arfay and conneot-
ed to the READ line from the systemn control bus, This as-
sures that all deselected memory- devices are in thelr low
power standby modes and that the output pins are active -
only when data Is desired from a parhcular memary devlce.

. Programmlng

CAUTION: Exceeding 14V on PII’I 1 (Vpp) will damage the
NM02702568N

Initially, and after each erasure, all bits of the

NMC27C256BN are in the 1" state. Data is introduced by

selectively pragrammiing “0s” into the desired bit locations,

Although only “0s" will be programmed, both *“1s™ and “0s"

can be presented in the data word. The only way to change
a “0" to a 1" is by ultraviolet light erasure.

The NMG27C266BN Is in the programming mode when the'
Vpp power supply is at 12.756V and OE is. at Vi, It is re-
quired that at least a 0.1 pF capacitor be placed across
Vpp, Voo to ground to suppress spurious voltage transients
which may damage the device. The data to be programmed
is applied 8 bits it parallel ta the data output pins. The levels

 required for the address and data inputs are TTL.
“When the address and data are stable, an active low TTL

program pulse is applied to the CE input. A program pulse
must be gpplied at edch address location to be pro-

 grammed. The. NMC27C256BN Is- programmied with the

Fast Programming Algorithm shown in Figure 1. 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
calls will program with a single 100 us pulse. The
NMGC27C2568N must not be programmed WIth a DG signal
applied to-1he CE input. )
Note: Some program manulacturers due to equipment limitation may offer-
Interactive program Algorithm (shown In Figure 2).
Programming multiple NMC27C256BNs. in- parallel with the
same data can be easily accomplished due to the simplicity

"~ .- of the programming requirements. Like inputs. of the paral-

lefed NMC27C256BNs may be connected together when
they are programmed with the same data. A low level _

TABLE ! Mode Selection '

_ Pins | TE OE Vp- 7 Vee Outputs
Mode @) @2) ) (28 (11-13, 15-19)
Read 7 7 ) ViL . ViL 5V BV 7 Dout
Standby v " Don'tCare sv | sv | wz
Output Disable Don't Care Ve v | ey ] CHiZ
Program ViL R 1276V | e2sv- | Dy
Program Verify N 2,78V 6.25V " Dour
Programinhbt |  Viw | Vi 12,75V 6.25V . HZ




Functional Description (continued)
TTL pufse applied to the TE lnput programs the parallelad
NMC27C2568Ns.

The NMC27C256BN is packaged In a plastic molded pack-

age which doas not have a transparent lid. Therefore the

memory cannot be erased, This means that after a usér has

programmed a mermory celi to a 0" it cannot be changed
“back to a "“1".

If an application requires erasing and reprogrammlng, the _

NMG27G256BQ UV erasable PROM In a wmdowed pack-
‘age should be used.

Program Inhibit

Programming: multiple NMC27G256BNs in parallel with dit-
ferent data Is also easily accomplished. Except CE, all like
inputs (including OE) of the parallel NMC27C2568Ns may -
be common. A TTL low level program pulse-applied to an
NMC27C256BNs CE input with Vpp at 12.75V will program
that NMC27C266BN. A TTL high level CE Input Inhibits the
other NMC27C256BNs from being programmed.

Program Verify

A verify should be performed on the programmed bits to
determine whether they were correctly programmed, The
verify may be performed with Vpp at 12,756V. Vpp must be at
Veo except during programming and program verify.

Manufacturer’s ldentification Code

The NMC27C256BN has a manufacturer's Identification
code to ald In programming. When the device Is inserted in
an EPROM programmer socket, the programmer reads the
code and then automatically calls up the specific program-
ming afgorithm for the part, This automatic pregramming
contro! Is only possible with programmers which have the
capability of reading the code. *

' 7-46-13-25

The Manufacturér'sVldentif_ication code, shown -ln,Tab1e i,
specifically identifies the manufacturer and the device type.

~ The code for NMC27C286BN is “8F04”, where “8F" desig-

nates that it Is made by National Semlconductor. and “04”
designates a 256k part,

" The code Is-accessed by applying 12.0V 0. 5V to address

pin A9. Addresses A1-A8, A10-A14, and all control pins

" are Held at V). Address pin AO is held at Vy_ for the manu--

facturer's code, and held at V) for the- device code. The

code is read on the elght data pins, Og~O7. Proper code:

access is only guaranteed at 25°C +5°C.
SYSTEM CONSIDERATION

‘The power switching characteristics of EPHOMs reqmre

carefu! decoupling of the devices. The supply current, Igg,
has three segmients that are of interest to the system de-

signer—the standby current level, the active current level,

and the transient current peaks that are produced by voit-
age transitions on input pins. The magnilude of these tran-

sient current peaks is dependent on-the output capacitance.
~ loading of thé device. The associated Vgg transient voltage
peaks can be suppressed by properly selected decoupling
capacitors. It s recommended that at least a 0.1 uF ceramic -
capacitor be used on every device hetween Vg and GND..
This should bé a high frequency capacitor of low Inherent

inductance. In addition, at least a 4.7 uF bulk electrolytic

. capaaitor should be used betwesn 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 voltags drop

caused by the inductive effects of the PC board traces.

TABLE ll, Manufacturer's Identlfication Code.

04 | 03 | 02- 04 00-" ‘Hex -

Pln's' ' Ao & | O | 05 _ o o _

(10) | @9 | ue). | (n | @) | (15 | ¢3) | (12) | (11 | Data

Manufacturet Code ViL i | o | o | o | -1 [ 1 | 1 1 | @F
Dewce Code | Vn o | o | o0 o | o [ 1] o | o | o4

| Tnaaszozz:)wN
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Order Number NMC27C256



