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Product  Features

Architecture

— Sym m etr ical 128-KB blocks 

— 128 Mbit  (128 blocks)

— 64 Mbit  (64 blocks)

— 32 Mbit  (32 blocks)

— Blank Check to verify an erased block

Perform ance

— I nit ial Access Speed:  75ns

— 25 ns 8-word Asynchronous page-m ode 
reads

— 256-Word write buffer for x16 m ode, 256-
Byte write buffer for x8 m ode;  
1.41 µs per Byte Effect ive program m ing 
t im e

System  Voltage

— VCC =  2.7 V to 3.6 V

— VCCQ =  2.7 V to 3.6 V

Packaging

— 56-Lead TSOP 

— 64-Ball Easy BGA package 

Security

— Enhanced security opt ions for code 
protect ion

— Absolute protect ion with VPEN =  Vss

— Individual block locking

— Block erase/ program  lockout  dur ing power 
t ransit ions

— Password Access feature

— One-Tim e Program m able Register:
64 OTP bits, program m ed with unique 
informat ion by Num onyx
64 OTP bits, available for custom er 
program m ing

Software

— Program  and erase suspend support

— Num onyx®  Flash Data I ntegrator (FDI )

— Comm on Flash I nterface (CFI )  Com pat ible

— Scalable Comm and Set

Quality and Reliability

— Operat ing tem perature:  
-40 °C to + 85 ° C

— 100K Minim um  erase cycles per block

— 65 nm  Flash Technology

— JESD47E Com pliant
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1 .0 I nt roduct ion

This docum ent  contains inform at ion pertaining to the Num onyx®  Embedded Flash 
Mem ory (J3 65 nm )  Single Bit  per Cell (SBC)   device features, operat ion, and 
specif icat ions.

Unless otherwise indicated throughout  the rest  of this docum ent ,  the Num onyx®  
Em bedded Flash Mem ory (J3 65 nm )  Single Bit  per Cell (SBC)  device is referred to as 
J3 65 nm SBC.

The J3 65 nm  SBC device provides im proved m ainst ream  performance with enhanced 
security features, taking advantage of the high quality and reliability of the NOR-based 
65 nm technology. Offered in 128-Mbit , 64-Mbit , and 32-Mbit  densit ies, the J3 65 nm  
SBC device br ings reliable, low-voltage capabilit y (3 V read, program , and erase)  with 
high speed, low-power operat ion. The J3 65 nm  SBC device takes advantage of proven 
m anufactur ing experience and is ideal for code and data applicat ions where high 
density and low cost  are required, such as in networking, telecom municat ions, digital 
set  top boxes, audio recording, and digital im aging. Num onyx Flash Mem ory 
components also deliver a new generat ion of forward-compat ible software support . By 
using the Com m on Flash I nterface (CFI )  and Scalable Com mand Set  (SCS) , custom ers 
can take advantage of density upgrades and opt im ized write capabilit ies of future 
Numonyx Flash Memory devices.

1 .1 Nom enclature

J3  6 5  nm  SBC Num onyx®  Em bedded Flash Memory ( J3 65 nm )  Single Bit  per Cell (SBC)  

AMI N
All Densit ies AMIN =  A0 for x8

All Densit ies AMIN =  A1 for x16

AMAX

32 Mbit AMAX =  A21

64 Mbit AMAX =  A22

128 Mbit AMAX =  A23

Block A group of f lash cells that  share com m on erase circuit ry and erase simultaneously.

Clear I ndicates a logic zero (0)

Program Writes data to the f lash array

Set I ndicates a logic one (1)

VPEN Refers to a signal or package connect ion name

VPEN Refers to t im ing or voltage levels
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1 .2 Acronym s

1 .3 Convent ions

h Hexadecim al Suffix

K( noun) 1,000

M ( noun) 1,000,000

Nibble 4 bits

Byte 8 bits

W ord 16 bits

Kb 1,024 bits

KB 1,024 bytes

KW 1,024 words

Mb 1,048,576 bits

MB 1,048,576 bytes

MW 1,048,576 words

Kbit 1,024 bits

Mbit 1,048,576 bits

SBC Single Bit  per Cell

FDI Flash Data I ntegrator

CFI Com mon Flash I nterface

SCS Scalable Com m and Set

CUI Com mand User I nterface

OTP One Time Program mable

PLR Protect ion Lock Register

PR Protect ion Register

PRD Protect ion Register Data

RFU Reserved for Future Use

SR Status Register

SRD Status Register Data

W SM Write State Machine

ECR Enhanced Configurat ion Register

ECD Enhanced Configurat ion Register Data
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Brackets Square brackets ( [ ] )  will be used to designate group m em bership or to
define a group of signals with sim ilar funct ion ( i.e. A[ 21: 1] ,  SR[ 4,1]
and D[ 15: 0] ) .

0 0 FFh Denotes 16-bit  hexadecim al num bers

0 0 FF 0 0 FFh Denotes 32-bit  hexadecim al num bers

DQ[ 1 5 :0 ] Data I / O signals
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2 .0 Funct ional Overview

The J3 65 nm  SBC fam ily contains high-density m em ory organized in any of the 
following configurat ions:

• 16-MB or 8-MW (128-Mbit ) , organized as one-hundred- twenty-eight  128-KB erase 
blocks.

• 8-MB or 4-MW (64-Mbit ) , organized as sixty- four 128-KB erase blocks. 

• 4-MB or 2-MW (32-Mbit ) , organized as thir ty- two 128-KB erase blocks.

These devices can be accessed as 8-  or 16-bit  words. See Figure 1, “Mem ory Block 
Diagram  for 32- ,  64- ,  128-Mbit ”  on page 11 for further details. 

A 128-bit  Protect ion Register has m ult iple uses, including unique flash device 
ident if icat ion.

The J3 65 nm  SBC device includes new security features that  were not  available on the 
(previous)  0.13µm  versions of the J3 fam ily. These new security features prevent  
alter ing of code through different  protect ion schem es that  can be im plem ented, based 
on user requirem ents.

The J3 65 nm  SBC opt im ized architecture and interface dram at ically increases read 
perform ance by support ing page-m ode reads. This read m ode is ideal for non-clock 
memory system s.

I ts Com m on Flash I nterface (CFI )  perm its software algorithm s to be used for ent ire 
families of devices. This allows device- independent ,  JEDEC I D- independent ,  and 
forward-  and backward-com pat ible software support  for the specif ied flash device 
families. Flash vendors can standardize their  exist ing interfaces for long- term 
compat ibilit y.

The Scalable Com m and Set  (SCS)  allows a single, sim ple software dr iver in all host  
system s to work with all SCS-compliant  flash memory devices, independent  of system -
level packaging (e.g., m em ory card, SI MM, or direct- to-board placem ent) .  Addit ionally, 
SCS provides the highest  system / device data t ransfer rates and m inim izes device and 
system - level im plem entat ion costs.

A Com m and User I nterface (CUI )  serves as the interface between the system  processor 
and internal operat ion of the device. A valid command sequence writ ten to the CUI  
init iates device autom at ion. An internal Write State Machine (WSM) autom at ically 
executes the algorithm s and t im ings necessary for block erase, program , and lock-bit  
configurat ion operat ions.

A block erase operat ion erases one of the device’s 128-KB blocks typically within one 
second, independent  of other blocks. Each block can be independent ly erased 100,000 
t im es. Block erase suspend m ode allows system  software to suspend block erase to 
read or program  data from  any other block. Sim ilar ly, program  suspend allows system  
software to suspend program m ing (byte/ word program  and write- to-buffer operat ions)  
to read data or execute code from  any other block that  is not  being suspended.

Each device incorporates a Write Buffer of 256-Byte (x8 m ode)  or 256-Word (x16 
m ode)  to allow opt im um  program ming performance. By using the Write Buffer data is 
programm ed m ore eff icient ly in buffer increm ents.

Mem ory Blocks are select ively and individually lockable in-system . I ndividual block 
locking uses block lock-bits to lock and unlock blocks. Block lock-bits gate block erase 
and program  operat ions. Lock-bit  configurat ion operat ions set  and clear lock-bits (using 
the Set  Block Lock-Bit  and Clear Block Lock-Bits commands) .
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The Status Register indicates when the WSM’s block erase, program , or lock-bit  
configurat ion operat ion com pletes.

The STS (status)  output  gives an addit ional indicator of WSM act iv ity by providing both 
a hardware signal of status (versus software polling)  and status m asking ( interrupt  
m asking for background block erase, for exam ple) . Status indicat ion using STS 
m inim izes both CPU overhead and system  power consum pt ion. When configured in 
level m ode (default  m ode) , it  acts as a RY/ BY#  signal.  When low, STS indicates that  the 
WSM is perform ing a block erase, program , or lock-bit  configurat ion. STS-high indicates 
that  the WSM is ready for a new com mand, block erase is suspended (and 
program m ing is inact ive) , program  is suspended, or the device is in reset / power-down 
m ode. Addit ionally, the configurat ion com m and allows the STS signal to be configured 
to pulse on com plet ion of program ming and/ or block erases.

Three CE signals are used to enable and disable the device. A unique CE logic design 
(see Table 17, “Chip Enable Truth Table for 32- , 64- , 128-Mb”  on page 30)  reduces 
decoder logic typically required for m ult i-chip designs. External logic is not  required 
when designing a single chip, a dual chip, or a 4-chip m iniature card or SIMM m odule.

The BYTE#  signal allows either x8 or x16 read/ writes to the device:

• BYTE# - low enables 8-bit  m ode;  address A0 selects between the low byte and high 
byte. 

• BYTE# -high enables16-bit  operat ion;  address A1 becom es the lowest  order 
address and address A0 is not  used (don’t  care) .  

Figure 1, “Memory Block Diagram  for 32- , 64- , 128-Mbit ”  on page 11 shows a device 
block diagram .

When the device is disabled (see Table 17, “Chip Enable Truth Table for 32- , 64- , 128-
Mb”  on page 30) , with CEx at  VI H and RP#  at  VI H, the standby m ode is enabled. When 
RP#  is at  VI L, a further power-down m ode is enabled which m inim izes power 
consum pt ion and provides write protect ion dur ing reset . A reset  t im e ( tPHQV)  is 
required from  RP#  going high unt il data outputs are valid. Likewise, the device has a 
wake t ime ( tPHWL)  from  RP# -high unt il writes to the CUI  are recognized. With RP#  at  
VI L,  the WSM is reset  and the Status Register is cleared.
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2 .1 Block Diagram

Figure 1 : Mem ory Block Diagram  for 3 2 - , 6 4 - , 1 2 8 - Mbit
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2 .2 Mem ory Map

Figure 2 : J3  6 5  nm  SBC Mem ory Map
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3 .0 Package I nform at ion

3 .1 5 6 - Lead TSOP Package for 3 2 - , 6 4 - , 1 2 8 - Mbit

N otes:
1. One dimple on package denotes Pin 1.
2. I f two dimples, then the larger dimple denotes Pin 1.
3. Pin 1 will always be in the upper left  corner of the package, in reference to the product  m ark.

Figure 3 : 5 6 - Lead TSOP Package Mechanical 
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Detail B

See Detail A

e

See Detail B
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Seating
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A2See Note 2See Notes 1 and 3

Table 1 : 5 6 - Lead TSOP Dim ension Table

Param eter Sym bol

Millim eters I nches

Min Nom Max Min N om Max

Package Height A — — 1.200 — — 0.047

Standoff A1 0.050 — — 0.002 — —

Package Body Thickness A2 0.965 0.995 1.025 0.038 0.039 0.040

Lead Width1 b 0.170 0.220 0.270 0.0067 0.0087 0.0106

Lead Thickness c 0.100 0.150 0.200 0.004 0.006 0.008

Package Body Length D1 18.200 18.400 18.600 0.717 0.724 0.732

Package Body Width E 13.800 14.000 14.200 0.543 0.551 0.559

Lead Pitch e — 0.500 — — 0.0197 —

Term inal Dimension D 19.800 20.00 20.200 0.780 0.787 0.795

Lead Tip Length L 0.500 0.600 0.700 0.020 0.024 0.028
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3 .2 6 4 - Ball Easy BGA Package for 3 2 - , 6 4 - , 1 2 8 - Mbit

Lead Count N — 56 — — 56 —

Lead Tip Angle θ 0° 3° 5° 0° 3° 5°

Seat ing Plane Coplanarity Y — — 0.100 — — 0.004

Lead to Package Offset Z 0.150 0.250 0.350 0.006 0.010 0.014

1. For legacy lead width,  0.15m m  (Typ) , 0.10mm  (Min) ,  0.20m m  (Max) .

Table 1 : 5 6 - Lead TSOP Dim ension Table

Param eter Sym bol

Millim eters I nches

Min Nom Max Min Nom Max

Figure 4 : 6 4 - Ball Easy BGA Mechanical Specificat ions
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Table 2 : Easy BGA Package Dim ensions Table ( Sheet  1  of 2 )

Param eter Sym bol

Millim eters I nches

Min Nom Max Min Nom Max

Package Height A — — 1.200 — — 0.0472

Ball Height  A1 0.250 — — 0.0098 — —

Package Body Thickness A2 — 0.780 — — 0.0307 —

Ball ( Lead)  Width b 0.310 0.410 0.510 0.012 0.016 0.020
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Package Body Width D 9.900 10.000 10.100 0.3898 0.3937 0.3976

Package Body Length E 12.900 13.000 13.100 0.5079 0.5118 0.5157

Pitch e — 1.000 — — 0.0394 —

Ball ( Lead)  Count N — 64 — — 64 —

Seat ing Plane Coplanarity Y — — 0.100 — — 0.0039

Corner to Ball A1 Distance Along D S1 1.400 1.500 1.600 0.0551 0.0591 0.0630

Corner to Ball A1 Distance Along E S2 2.900 3.000 3.100 0.1142 0.1181 0.1220

Table 2 : Easy BGA Package Dim ensions Table ( Sheet  2  of 2 )

Param eter Sym bol

Millim eters I nches

Min Nom Max Min N om Max
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4 .0 Ballouts/ Pinouts and Signal Descript ions

J3 65 nm SBC is available in two package types. All densit ies of the J3 65 nm  SBC 
devices are supported on both 64-ball Easy BGA and 56- lead Thin Sm all Out line 
Package (TSOP)  packages. The figures below show the ballouts/ Pinouts.

4 .1 Easy BGA Ballout  for 3 2 - , 6 4 - , 1 2 8 - Mbit

Notes:
1. A0 is the least  significant  address bit .
2. A22 is valid for 64-Mbit  density  and above. On 32-Mbit , it  is a no-connect  (NC) .
3. A23 is valid for 128-Mbit  density.  On 32-  and 64-Mbit , it  is a no-connect  (NC) .
4. A24 is a no connect  (NC)  on 128- , 64- , 32-  Mbit ,  reserved for 256-Mbit .

Figure 5 :  Easy BGA Ballout  ( 3 2 / 6 4 / 1 2 8  Mbit )
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56-Lead TSOP Package

14 mm x 20 mm

Top View
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Numonyx
®

Embedded Flash Memory J3 

4 .2 5 6 - Lead TSOP Package Pinout  for 3 2 - , 6 4 - ,1 2 8 - Mbit

N otes:
1. No internal connect ion for pin 9;  it  m ay be dr iven or f loated. For legacy designs, the pin can be t ied to VCC.
2. A0 is the least  significant  address bit .
3. A22 is valid for 64-Mbit  density  and above. On 32-Mbit , it  is a no-connect  (NC) .
4. A23 is valid for 128-Mbit  density. On 32-  and 64-Mbit ,  it  is a no-connect  (NC) .
5. A24 is a no connect  (NC)  on 128- , 64- , 32-  Mbit ,  reserved for 256-Mbit .

Figure 6 : 5 6 - Lead TSOP Package Pinout  ( 3 2 / 6 4 / 1 2 8  Mbit )
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4 .3 Signal Descript ions

Table 3 lists the act ive signals used on J3 65 nm  SBC and provides a descript ion of 
each.

Table 3 : Signal Descript ions for J3  6 5  nm  SBC

Sym bol Type Nam e and Funct ion

A0 Input
BYTE- SELECT ADDRESS: Selects between high and low byte when the device is in x8 m ode. This 
address is latched during a x8 program  cycle. Not  used in x16 mode ( i.e., the A0 input  buffer is 
turned off when BYTE#  is high) .

A[ MAX: 1] I nput

ADDRESS I N PUTS: I nputs for addresses dur ing read and program operat ions. Addresses are 
internally latched during a program  cycle:

32-Mbit  — A[ 21: 1]

64-Mbit— A[ 22: 1]

128-Mbit  — A[ 23: 1]

DQ[ 7: 0]
I nput /
Output

LOW - BYTE DATA BUS: I nputs data dur ing buffer wr ites and program ming, and inputs com mands 
during CUI  writes. Outputs array, CFI , ident ifier, or status data in the appropriate read mode. Data 
is internally latched during write operat ions.

DQ[ 15: 8]
I nput /
Output

HI GH- BYTE DATA BUS: I nputs data dur ing x16 buffer wr ites and programm ing operat ions.  
Outputs array, CFI , or ident if ier  data in the appropriate read m ode;  not  used for Status Register 
reads. Data is internally latched during write operat ions in x16 m ode. D[ 15: 8]  float  in x8 m ode.

CE[ 2: 0] I nput

CHI P ENABLE: Act ivates the 32- , 64- ,  128-Mbit  devices’ cont rol logic, input  buffers, decoders, and 
sense am plifiers.  When the device is de-selected (see Table 17, “Chip Enable Truth Table 
for 32- , 64- , 128-Mb”  on page 30) ,  power reduces to standby levels.

All t im ing specificat ions are the sam e for these three signals. Device select ion occurs with the f irst  
edge of CE0, CE1, or CE2 that  enables the device. Device deselect ion occurs with the f irst  edge of 
CE0, CE1, or CE2 that  disables the device ( see Table 17, “Chip Enable Truth Table for 
32- , 64- , 128-Mb”  on page 30 ) . 

RP# Input
RESET: RP# - low resets internal automat ion and puts the device in power-down m ode. RP# -high 
enables norm al operat ion. Exit  from reset  sets the device to read array m ode. When dr iven low, 
RP#  inhibits wr ite operat ions which provides data protect ion during power t ransit ions.

OE# Input
OUTPUT ENABLE: Act ivates the device’s outputs through the data buffers dur ing a read cycle. 
OE#  is act ive low.

WE# Input
W RI TE ENABLE: Cont rols writes to the CUI , the Write Buffer, and array blocks.  WE#  is act ive low. 
Addresses and data are latched on the r ising edge of WE# .

STS
Open Drain 

Output

STATUS: I ndicates the status of the internal state m achine. When configured in level m ode 
(default ) , it  acts as a RY/ BY#  signal. When configured in one of it s pulse m odes, it  can pulse to 
indicate program  and/ or erase com plet ion. For alternate configurat ions of the Status signal,  see the 
Configurat ions com mand and Sect ion 9.7, “Status Signal”  on page 41 .  STS is to be t ied 
to VCCQ with a pull- up resistor.

BYTE# Input

BYTE EN ABLE: BYTE# - low places the device in x8 mode;  data is input  or output  on D[ 7: 0] , while 
D[ 15: 8]  is placed in High-Z. Address A0 selects between the high and low byte. BYTE# -high places 
the device in x16 m ode, and turns off the A0 input  buffer, the address A1 becom es the lowest-order 
address bit .

VPEN Input

ERASE /  PROGRAM /  BLOCK LOCK ENABLE: For erasing array blocks,  programm ing data, or 
configur ing lock-bits.

With VPEN ≤ VPENLK,  mem ory contents cannot  be altered.

VCC Power

CORE Pow er Supply: Core ( logic)  source voltage. Writes to the flash array are inhibited when VCC 
≤ VLko.

Caut ion:  Device operat ion at  invalid Vcc voltages should not  be at tem pted.

VCCQ Power I / O Pow er Supply:  Power supply for I nput/ Output  buffers.This ball can be t ied direct ly  to VCC.

VSS Supply GROUN D: Ground reference for device logic voltages. Connect  to system  ground.

NC — No Connect : Lead is not  internally connected;  it  may be dr iven or f loated.

RFU —
Reserved for  Future Use: Balls designated as RFU are reserved by Numonyx for future device 
funct ionalit y and enhancem ent .
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5 .0 Maxim um  Rat ings and Operat ing Condit ions

5 .1 Absolute Maxim um  Rat ings

W arning: St ressing the device beyond the “Absolute Maxim um  Rat ings”  m ay cause perm anent  
damage. These are st ress rat ings only.

5 .2 Operat ing Condit ions

W arning: Operat ions beyond the “Operat ing Condit ions”  is not  recomm ended and extended 
exposure beyond the “Operat ing Condit ions”  m ay affect  device reliability.

5 .3 Pow er- Up/ Dow n

This sect ion provides an overview of system level considerat ions with regards to the 
flash device. I t  includes a br ief descript ion of power-up/ down sequence and decoupling 
design considerat ions.

5 .3 .1 Pow er- Up/ Dow n Sequence

To prevent  condit ions that  could result  in spurious program or erase operat ions, the 
power-up/ power-down sequence shown in Table 6 is recomm ended. For DC voltage 
characterist ics refer to Table 8. Note that  each power supply must  reach it s m inimum 
voltage range before applying/ rem oving the next  supply voltage.

NOTICE:  This document  contains informat ion available at  the t ime of it s release. The specificat ions are subj ect  to change without  
not ice. Ver ify  with your local Num onyx sales office that  you have the latest  datasheet  before f inalizing a design.

Table 4 : Absolute Maxim um  Rat ings

Param eter Min Max Unit Notes

Tem perature under Bias Expanded (TA,  Ambient ) –40 + 85 ° C —

Storage Temperature –65 + 125 ° C —

VCC Voltage –2.0 + 5.6 V 2

VCCQ Voltage –2.0 + 5.6 V 2

Voltage on any input / output  signal (except  VCC, VCCQ) –2.0 VCCQ (max)  +  2.0 V 1

I SH Output  Short  Circuit  Current  — 100 m A 3

Notes:
1. Voltage is referenced to VSS.  During infrequent  non-periodic t ransit ions, the voltage potent ial between VSS and input /

output  pins may undershoot  to –2.0 V for per iods <  20 ns or overshoot  to VCCQ (m ax)  +  2.0 V for per iods <  20 ns.
2. During infrequent  non-periodic t ransit ions, the voltage potent ial between VCC and the supplies m ay undershoot  to –2.0 

V for per iods <  20 ns or VSUPPLY (max)  +  2.0 V for per iods <  20 ns.
3. Output  shorted for less than one second. No more than one output  pin/ ball can be shorted at  a t im e.

Table 5 : Tem perature and VCC Operat ing Condit ion 

Sym bol Param eter Min Max Unit Test  Condit ion

TA Operat ing Tem perature -40.0 + 85 °C Am bient  Tem perature

VCC VCC Supply Voltage 2.70 3.6 V —

VCCQ VCCQ Supply Voltage 2.70 3.6 V —
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Note:
1. Power supplies connected or sequenced together.

Device inputs m ust  not  be dr iven unt il all supply voltages reach their  m inim um  range. 
RP#  should be low during power t ransit ions. 

5 .3 .2 Pow er Supply Decoupling

When the device is enabled, many internal condit ions change. Circuits are energized, 
charge pum ps are switched on, and internal voltage nodes are ram ped. All of this 
internal act ivit ies produce t ransient  signals.  The m agnitude of the t ransient  signals 
depends on the device and system  loading. To m inim ize the effect  of these t ransient  
signals, a 0.1 µF ceram ic capacitor is required across each VCC/ VSS and VCCQ signal.  
Capacitors should be placed as close as possible to device connect ions. 

Addit ionally, for every eight  f lash devices, a 4.7 µF elect rolyt ic capacitor should be 
placed between VCC and VSS at  the power supply connect ion. This 4.7 µF capacitor 
should help overcome voltage slum ps caused by PCB t race inductance.

5 .4 Reset

By holding the flash device in reset  dur ing power-up and power-down t ransit ions, 
invalid bus condit ions may be masked. The flash device enters reset  mode when RP#  is 
dr iven low. I n reset , internal flash circuit ry is disabled and outputs are placed in a high-
im pedance state. After return from  reset , a certain am ount  of t ime is required before 
the flash device is able to perform  norm al operat ions. After return from  reset , the flash 
device defaults to asynchronous page m ode. I f RP#  is dr iven low during a program  or 
erase operat ion, the program  or erase operat ion will be aborted and the m em ory 
contents at  the aborted block or address are no longer valid.  See Figure 12, “AC 
Waveform  for Reset  Operat ion”  on page 28 for detailed inform at ion regarding reset  
t im ings.

Table 6 : Pow er- Up/ Dow n Sequence

Pow er Supply 
Voltage

Pow er- Up Sequence Pow er- Dow n Sequence

VCC(m in) 1st 1st
1st (1)

Sequencing not  
required(1)

3rd 2nd
2nd(1)

Sequencing not  
required (1)VCCQ(m in) 2nd

2nd(1)
2nd

1st (1)

VPEN( m in) 3rd 2nd 1st 1st
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6 .0 Elect r ical Character ist ics

6 .1 DC Current  Specificat ions

Table 7 : DC Current  Character ist ics 

VCCQ 2 .7  -  3 .6 V

Test  Condit ions N otesVCC 2 .7  -  3 .6 V

Sym bol Param eter Typ Max Unit

I LI I nput  and VPEN Load Current — ±1 µA
VCC =  VCC Max;  VCCQ =  VCCQ Max
VI N =  VCCQ or  VSS

1

I LO Output  Leakage Current — ±10 µA
VCC=  VCC Max;  VCCQ =  VCCQ Max
VI N =  VCCQ or  VSS

1

I CCS VCC Standby Current

50 120 µA

CMOS I nputs, VCC =  VCC Max;  Vccq =  
VccqMax
Device is disabled (see Table 17, “Chip 
Enable Truth Table for 32- , 64- , 
128-Mb”  on page 30 ) , 
RP#  =  VCCQ ±  0.2 V

1,2,3

0.71 2 m A

TTL Inputs, VCC =  VCC Max,

Vccq =  VccqMax
Device is disabled (see Table 17, “Chip 
Enable Truth Table for 32- , 64- , 
128-Mb”  on page 30 ) , RP#  =  VI H

I CCD VCC Power-Down Current 50 120 µA RP#  =  VSS ±  0.2 V, I OUT (STS)  =  0 m A —

I CCR 8-Word Page

15 20 m A

CMOS I nputs, VCC =  VCC Max, VCCQ =  VCCQ 
Max using standard 8 word page m ode 
reads.

Device is enabled (see Table 17, “Chip 
Enable Truth Table for 32- , 64- , 
128-Mb”  on page 30 )
f =  5 MHz, I OUT =  0 m A

1,3

30 54 m A

CMOS I nputs,VCC =  VCC Max, VCCQ =  VCCQ 
Max using standard 8 word page m ode 
reads.

Device is enabled (see Table 17, “Chip 
Enable Truth Table for 32- , 64- , 
128-Mb”  on page 30 )
f =  33 MHz, I OUT =  0 m A

I CCW VCC Program  or Set  Lock-Bit  Current
35 60 m A CMOS I nputs, VPEN =  VCC

1,4
40 70 m A TTL Inputs, VPEN =  VCC

I CCE

I CCBC

VCC Block Erase or VCC Blank Check or 
Clear Block Lock-Bits Current

35 70 m A CMOS I nputs, VPEN =  VCC
1,4

40 80 m A TTL Inputs, VPEN =  VCC

I CCWS 
I CCES

VCC Program  Suspend or Block Erase 
Suspend Current

— 10 m A
Device is enabled (see Table 17, “Chip 
Enable Truth Table for 32- , 64- , 
128-Mb”  on page 30 )

1,5

Notes:
1. All currents are in RMS unless otherwise noted. These currents are valid for all product versions (packages and speeds) . 

Contact  Numonyx or your local sales office for inform at ion about  typical specificat ions.
2. I ncludes STS.
3. CMOS inputs are either VCC ±  0.2 V or VSS ±  0.2 V.  TTL inputs are either VI L or  VIH.  
4. Sampled, not  100%  tested.
5. I CCWS and I CCES are specif ied with the device selected. I f the device is read or wr it ten while in erase suspend m ode, the 

device’s current  draw is I CCR and ICCWS.
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6 .2 DC Voltage specificat ions

6 .3 Capacitance

Notes:
1. Sampled, not  100%  tested.
2. TA =  -40 ° C to + 85 ° C, VCC=  VCCQ=  0 to 3.6 V.

Table 8 : DC Voltage Characterist ics

VCCQ 2 .7  -  3 .6  V

Test  Condit ions NotesVCC 2 .7  -  3 .6  V

Sym bol Param eter Min Max Unit

VI L I nput  Low Voltage –0.5 0.8 V — 2, 5, 6

VI H I nput  High Voltage 2.0 VCCQ +  0.5 V — 2, 5, 6

VOL Output  Low Voltage

— 0.4 V

VCC =  VCCMin

VCCQ =  VCCQ Min
I OL =  2 mA

1, 2

— 0.2 V

VCC =  VCCMin

VCCQ =  VCCQ Min
I OL =  100 µA

VOH Output  High Voltage

0.85 × VCCQ — V

VCC =  VCCMIN

VCCQ =  VCCQ Min
I OH =  –2.5 mA

1, 2

VCCQ – 0.2 — V

VCC =  VCCMIN

VCCQ =  VCCQ Min
I OH =  –100 µA

VPENLK
VPEN Lockout  dur ing Program , 
Erase and Lock-Bit  Operat ions

— 2.2 V — 2, 3

VPENH
VPEN dur ing Block Erase, Program, 
or Lock-Bit  Operat ions

2.7 3.6 V — 3

VLKO VCC Lockout  Voltage — 2.0 V — 4

Notes:
1. I ncludes STS.
2. Sam pled, not  100%  tested.
3. Block erases, program ming, and lock-bit  configurat ions are inhibited when VPEN ≤ VPENLK,  and not  guaranteed in the 

range between VPENLK (max)  and VPENH (m in) ,  and above VPENH (m ax) .
4. Block erases, programm ing, and lock-bit  configurat ions are inhibited when VCC ≤ VLKO,  and not guaranteed in the range 

between VLKO and VCC (m in) , and above VCC (max) .
5. I ncludes all operat ional modes of the device.
6. I nput / Output  signals can undershoot  to -1.0V referenced to VSS and can overshoot to VCCQ +  1.0V for durat ion of 2ns or 

less,  the VCCQ valid range is referenced to VSS.

Table 9 :  Capacitance

Sym bol Param eter1 Type Max Unit Condit ion2

CIN I nput  Capacitance 6 7 pF VI N =  0.0 V

COUT Output  Capacitance 4 5 pF VOUT =  0.0 V
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7 .0 AC Character ist ics

Tim ing sym bols used in the t im ing diagrams within this docum ent  conform  to the 
following convent ion.

Note: Except ions to this convent ion include tACC and tAPA.  tACC is a generic t im ing symbol that  
refers to the aggregate init ial-access delay as determ ined by t AVQV, tELQV,  and tGLQV 
(whichever is sat isfied last )  of the flash device. tAPA is specified in the flash device’s 
data sheet , and is the address- to-data delay for subsequent  page-m ode reads.

Figure 7 : Tim ing Signal Nam ing Convent ion

Table 1 0 : Tim ing Signal Nam e Decoder

Signal Code State Code

Address A High H

Data -  Read Q Low L

Data -  Write D High-Z Z

Chip Enable (CE) E Low-Z X

Output  Enable (OE# ) G Valid V

Write Enable (WE# ) W Invalid I

Status (STS) R

Reset  (RP# ) P

Byte Enable (BYTE# ) F

Erase/ Program / Block Lock 
Enable (VPEN)

V

Et L Q V

Source Signal Target State

Source State Target Signal
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7 .1 Read Specificat ions

Notes:
1. CEX low is defined as the com binat ion of pins CE0, CE1 and CE2 that  enable the device. CEX high is defined as the 

com binat ion of pins CE0, CE1, and CE2 that  disable the device (see Table 17, “Chip Enable Truth Table for 32-
, 64- , 128-Mb”  on page 30) .

2. See AC Input / Output  Reference Waveform s for the m axim um allowable input  slew rate.
3. OE#  may be delayed up to tELQV- t GLQV after the falling edge of CEX ( see note 1 and Table 17, “Chip Enable Truth 

Table for 32- , 64- , 128-Mb”  on page 30)  without  impact  on tELQV.
4. See Figure 13, “AC I nput / Output  Reference Waveform ”  on page 29  and Figure 14, “Transient  

Equivalent  Test ing Load Circuit ”  on page 29 for  test ing character ist ics.
5. Sampled, not  100%  tested.
6. For devices configured to standard word/ byte read m ode, R15 ( tAPA)  will equal R2 ( tAVQV) .

Table 1 1 : Read Operat ions

Asynchronous Specificat ions VCC =  2 .7  V– 3 .6  V  ( 3 )  and VCCQ =  2 .7  V– 3 .6  V ( 3 )

# Sym Param eter Density Min Max Unit Notes

R1 tAVAV Read/ Write Cycle Tim e

All

75 — ns 1,2

R2 tAVQV Address to Output  Delay — 75 ns 1,2

R3 tELQV CEX to Output  Delay — 75 ns 1,2

R4 tGLQV OE#  to Non-Array Output  Delay — 25 ns 1,2,4

R5 tPHQV RP#  High to Output  Delay

32 Mbit — 150

ns

1,2

64 Mbit — 180 1,2

128 Mbit — 210 1,2

R6 tELQX CEX to Output  in Low Z

All

0 — ns 1,2,5

R7 tGLQX OE#  to Output  in Low Z 0 — ns 1,2,5

R8 tEHQZ CEX High to Output  in High Z — 25 ns 1,2,5

R9 tGHQZ OE#  High to Output  in High Z — 15 ns 1,2,5

R10 tOH
Output Hold from Address, CEX, or  OE#  
Change, Whichever Occurs First

0 — ns 1,2,5

R11 tELFL/ tELFH CEX Low to BYTE#  High or Low — 10 ns 1,2,5

R12 tFLQV/ tFHQV BYTE#  to Output  Delay — 1 µs 1,2

R13 tFLQZ BYTE#  to Output  in High Z — 1 µs 1,2,5

R14 tEHEL CEx High to CEx Low 0 — ns 1,2,5

R15 tAPA Page Address Access Tim e — 25 ns 5, 6

R16 tGLQV OE#  to Array Output  Delay — 25 ns 1,2,4
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N otes:
1. CEX low is defined as the com binat ion of pins CE0, CE1, and CE2 that  enable the device.  CEX high is defined as the 

com binat ion of pins CE0, CE1, and CE2 that  disable the device ( see Table 17, “Chip Enable Truth Table for 32-
,  64- ,  128-Mb”  on page 30) .

2. When reading the f lash array a faster tGLQV (R16)  applies. For non-array reads,  R4 applies ( i.e., Status Register reads, 
query reads,  or device ident if ier  reads) .

N otes:
1. CEX low is defined as the com binat ion of pins CE0, CE1, and CE2 that  enable the device.  CEX high is defined as the 

com binat ion of pins CE0, CE1, and CE2 that  disable the device ( see Table 17, “Chip Enable Truth Table for 32-
,  64- ,  128-Mb”  on page 30) .

2. I n this diagram , BYTE#  is asserted high.

Figure 8 : Single- W ord Asynchronous Read W aveform
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R8

R9

R10

R13

Figure 9 : 8 - W ord Asynchronous Page Mode Read
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