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General Description

The NM33C68A is 4,096 bits of CMOS non-volatile, electrically
erasable memory available user organized as either 256 18-bit
registers or 512 8-bit registers. The user organization is deter-
mined by the status of the ORG input. The memory device is
fabricated using Fairchild Semiconductor's floating gate CMOS
process for high reliability, high endurance and low power con-
sumption. The NM83C66A is available in both 8-pin SO and
TSSOP packages for space considerations.

The EEPROM is MICROWIRE compatible for simple interfacing
to a wide variety of microcontrollers and microprocessors. There
are 7 instructions that operate the NM33C66A: Read, Erase/Write
Enable, Erase, Write, Erase/Write Disable, Write All, and Erase
All.

The NM83C86A defaults to the 258 x 16 configuration if the ORG
pin (Pin 8) is left floating, as it is internally pulled up to V.

Features

M 2.7V to 5.5V operation in all modes

M Typical active current of 200pA
10pA standby current typical
1pA standby current typical (L)
0.11A standby current typical (LZ)

B Self-timed programming cycle

M Device status indication during programming mode

M No erase required before write

M Reliable CMOS floating gate technology

B MICROWIRE compatible serial 110

M 40 years data retention

B Endurance: 1,000,000 data changes

M Packages available: 8-pin TSSOP, 8-pin SO, 8-pin DIP
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Connection Diagram

Dual-In-Line Package {N)
8-Pin SO Package (M8)
and 8-Pin TSSOP Package (MT8)

CS g 1 8 = Vveo
SK=H 2 7 B NC
NM93C66A
DI} 3 6 |~ ORG
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See Package Number
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Pin Names
Pin Description
Ccs Chip Select
SK Serial Data Clock
DI Serial Data Input
DO Serial Data Quiput
Vg Ground
ORG Memory Organization Select
NC No Connect
Ve Positive Power Supply
Ordering Information
NM 93 € XX A LZ E X Letter Description
Package N 8-Pin DIP
Ma 8-Pin 508
MT8 8-Pin TSSOP
Temp. Range None 0to 70°C
v -40 to +125°C
E -40 to +85°C
Voltage Operating Range Blank 4.5V fo 5.5V
L 27Vio 4.5V
Lz 27Vio4.5Vand
<1pA Standby Current
A x8 or x16 Configuration
Density 66 4K
C CMOS
Interface 93 MICROWIRE
NM Fairchild Non-Volatile
Memory
2 www.fairchildsemi.com
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Ambient Storage Temperature

All Input or Output Voltages

Absolute Maximum Ratings (Note 1)
-65°C to +150°C

Operating Conditions

Ambient Operating Temperature

NM93C66A Rev. D.2

with Respect to Ground Vig +110-0.3V NMI3CRBA 0°C to +70°C
Lead Temperature NMI3Ce6AE -40°C to +85°C
(Soldering, 10 seconds) +300°C NMI3CeBAV -40°C to +125°C
ESD Rating 5000V Power Supply (V<) Range 4.5V to 5.5V
DC and AC Electrical Characteristics 4.5V <V, <55V
Symbol Parameter Part Number Conditions Min Max Units
loca Operating Current C8 =V,,8K=1 MHz 1 mA
lecs Standby Current C38 =0V ORG = Vo or NC 50 PA
I Input Leakage V=0V to V. (Note 2) -1 1 pA
o Input Leakage ORG Tied to V¢ -1 1 PA
ORG Pin ORG Tied to Vg -25 2.5
(Note 3)
lol Output Leakage Viy=0Vto Ve -1 1 pA
Vi Input Low Voltage -0.1 0.8 V'
Viu Input High Voltage 2 Ve +1 v
Voo Output Low Voltage lop=21mA 04 V'
Vo Cutput High Voltage loy = -400 A 2.4 v
Voir Cutput Low Voltage lo =10 pA 0.2 \
Vous Cutput High Voltage lo =-10 A Voo -0.2 v
| SK Clock Frequency (Note 4) 0 1 MHz
ton SK High Time NM83CEBA 250 ns
NMI3CEeBAE 300
tswl SK Low Time 250 ns
tsks SK Setup Time SK must be at V|_for 50 ns
teks before C8 goes
high
tes Minimum CS (Note &) 250 ns
Low Time
tcss CS8 Set-Up Time 50 ns
ton DO Hold Time 70 ns
this Dl Set-Up Time NMI3CEBA 100 ns
NMI3CBBAE/V 200
tesn CS8 Hold Time 0 ns
o DI Hold Time 20 ns
teny Cutput Delay to “1” 500 ns
teoo Output Delay to “0” 500 ns
tay CS to Status Valid 500 ns
tor CStoDOin 100 ns
TRI-STATE®
twe Write Cycle Time 10 ms
3 www.fairchildsemi.com
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Absolute Maximum Ratings (Note 1) Operating Range
Ambient Storage Temperature -65°C to +150°C Ambient Operating Temperature
All Input or Qutput Voltage +6.5V to -0.3V NMI3CEEAL/LZ 0°C to +70°C
with Respect to Ground NM33C66ALE/LZE -40°C to +85°C
. NMI3CBBALV/LZY -40°C to +125°C
Lead Temperalure (Soldering, 10 sec.) +300°C P Susoly (V 2.7V to 4.5V
ESD Rating 2000V ower Supply (Voo) AV Ie s
Low V. (2.7V to 4.5V) DC and AC Electrical Characteristics
Symbol Parameter Part Number Conditions Min. Max. Units
leca Operating Current CS =V, SK=250KHz 1 mA
lecs Standby Current C8=V
L 10 A
Lz 1 A
i Input Leakage V= 0V to Vi (Note 2) +1 nA
lo Input Leakage ORG tied to V¢ -1 1 pA
ORG Pin ORG fied to Ve (Note 3) 25 2.5
Iy Output Leakage Vi =0to V. +1 WA
Vi Input Low Voltage -0.1 0.15 Ve \')
Vi Input High Voltage 0.8 Vo Voo +1
VoL Output Low Voltage loL =10 pA 0.1 Ve \')
Vo Output High Voltage loy = -10 pA 0.9 Voo v
fax 8K Clock Frequency (Note 4) 0 250 KHz
toxn 8K High Time 1 us
[ SK Low Time 1 s
texs 8K Setup Time SK mustbe at V| for 0.2 ps
tsws before CS goes high
tes Minimum CS8 (Note 5) 1 ps
Low Time
tess CS3 Setup Time 0.2 us
toy DO Hold Time 70 ns
thig DI Setup Time 0.4 s
tesh C8 Hold Time 0 ns
toin DI Hold Time 04 s
trpy Qutput Delay to "1" 2 us
topg Output Delay to "0" 2 ps
tay CS to Status Valid 1 s
the CSte DOIn CS=V 04 s
TRI-STATE
twe Wiite Cycle Time 15 ms
. o Note 1 Stress above these listed under "Absolute Maximum Ratings" may cause permmanent
—_ —_ d tothed Th it f ly and functional on of thed. tth
Capacitance T, = 25°C, f=1 MHz Cther condions Sbove hose Indicaed 1 i1 persicnsl Secions o the Spesficati & 1 e
Exposure to absolute maxmum rating conditiens for extended periods may affect device reliability
Sym bol Test Typ Max Units Note2  Typical leakage values are In the 20 nA range
COUT OUtpUt Capacitance 5 pF Note3  The ORG pin may draw > 1 pAwhen inthe x8 mode ude to an internal pull-up transistor
Noted4  The shortest allowable SK clock penod = 1/, (as shown under the fgy foy parameter)
CIN Input Capac:itance 5 pF Maximurn 8K clock speed (minimum SK penod) 1s determined by the interaction of several AC
parameters stated In the datasheet Within this SK peried both gy, and tgyy Imits must be observed
Therefore 1tz net allowableto set 1/ = taemnmum + texkLmmmum TOF Shorter SK cycle time oparation
Note 5  CS (Chip Select) must ba brought low {fo V) ) for an interval of tpg In order to reset all
AC Test Cond it io ns ;zagpa;:;;m;gr\ieﬁ t(:éa\;gﬁﬁgt;s;g;tjm beginning ancther opcode cycle (This 1s shown in
V¢ Range Vii'Vin VitViu Vou/Vou loi/lon
Input Levels Timing Level Timing Level
27V < Vo <55V 03V/1 .8V 1.0V 0.8V/1.5V +10pA
(Extended Voltage Levels)
4.5V =V <55V 0.4V/2.4V 1.0V/2.0V 0.4v/2.4V -2.1mAD.4mA
(TTL Levels)
Qutput Load: 1 TTL Gate (C| = 100 pF)
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MICROWIRE I/0O Pin Description

Chip Select (CS):

This pin enables and disables the MICROWIRE device and
performs 3 general functions:

1. When in the low state, the MICROWIRE device is disabled
and the output tri-stated (high impedance). If this pin is
brought high {rising edge active), all internal registers are
reset and the device is enabled, allowing MICROWIRE
communication via DI/DO pins. To restate, the CS pin must
be held high during all device communication and opcode
functions. If the C8 pin is brought low, all functions will be
disabled and reset when CS is brought high again. The
exception to this is when a programming cycle is initiated
(see 2 and 3). Again, all activity on the CS, Dl and DO pins
is ignored until CS is brought high.

2. After entering all required opcode and address data, bringing
C3 low initiates the (asynchronous) programming cycle.

3. When programming is in progress, the Data-Out pin will
display the programming status as either BUSY (DO low) or
READY (DO high) when CS is brought high. (Again, the
output will be tri-stated when CS is low.) To restate, during
programming, the CS pin may be brought high and low any
number of times to view the programming status without
affect the programming operation. Once pregramming is
completed (Output in READY state), the output is 'cleared'
(returned to nermal tri-state condition) by clocking in a Start
Bit. After the Start Bit is clocked in, the cutput will return to a
tri-stated condition. When clocked in, this Start Bit can be the
first bit in a command string, or CS can be brought low again
to reset all internal circuits.

Instruction Set for NM93C66A

ORG Memory
Pin Configuration # of Address Bits
Logic
0 512x8 9 Bits
1 256 x 16 8 Bits

Serial Clock (SK):

This pin is the clock input (rising edge active) for clocking in all
opcodes and dataon the DI pin and clocking out all data on the DO
pin.However, this pin has no effect on the asynchronous program-
ming cycle (see the CS pin section) as the READY/BUSY status
is a function of the CS pin only.

Data-In (DI):

All serial communication into the device is perfermed using this
input pin {rising edge active). In order to avoid false Start Bits, or
related issues, it is advised to keep the DI pin in the low state
unless actually clockingin data bits (Start Bit, Opcode, Address or
incoming data bits to be programmed). Please note that the first
"1" clocked into the device (after CS is brought high) is seen as a
Start Bit and the beginning of a serial command string, so caution
must be observed when bringing C3 high.

Data-Out (DO):

All serial communication out of the device (READ opcede) is
performed using this output pin (rising edge active) as well as
indicating the READY/BUSY status duting the asynchronous
programming cycle. Note that, during READ operations, the
output data is clocked out after the last address bit (A0) is clocked
in. If a 3-wire application is required {(where DI and DO are tied
together), sections in AN-758, or related application notes, must
be followed for correct operation.

Organization (ORG):

This pin controls the device architecture (8-bit data word vs. 16-bit
data word). If the ORG pin is brought to Vc, the device is
configured with a 16-bit data word and if the ORG pin is brought
to V¢g (Ground), the device is configured with an 8-bit data word
{refer to other sections for details of both configurations). If the
ORG pinis left floating, the device will default to a 16-bit data word.

NM93C66A Rev. D.2
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256 by 16-Bit Organization (NM93C66A when ORG = Vg or NC)

Instruction SB OP-Code Address Data Comments
2 Bits 8 Bits 16 Bits
READ 1 10 A7-A0 Read data stored in selected registers.
EWEN 1 00 TIXXXXXX Enables programming medes.
EWDS 1 00 QOXOOOKXK Disables all programming modes.
ERASE 1 11 A7-AQ Erase selected register.
WRITE 1 01 A7-A0 D15-D0 Writes data pattern D15-D0 into selected register.
ERAL 1 00 TOXKXXXX Erases all registers.
WRAL 1 00 01 XXXXXX D15-Do Writes data pattern D15-D0 into all registers.

512 by 8-Bit Organization (NM93C66A when ORG = GND)

Instruction SB OP-Code Address Data Comments
2 Bits 9 Bits 8 Bits
READ 1 10 A8-A0 Read data stored in selected registers.
EWEN 1 00 110K Enables programming modes.
EWDS 1 00 0103.0:6.9..0.9.4 Disables all programming modes.
ERASE 1 11 AB-AQ Erase selected register.
WRITE 1 01 AB-A0 D7-Do Writes data pattern D7-D0 info selecied register.
ERAL 1 00 TOXXKKXXXK Erases all registers.
WRAL 1 00 01 XXXKKXX D7-D0 Writes data pattern D7-D0 into all registers.

Functional Description
Programming:

1. Programming is initiated by clocking in the Start Bit, Opcode
bits, Address bits and the 8/16 data bits (refer to the ORG
pin section).

2. Programming is started by bringing the CS pin low. Once the
programming cycle is started, it cannot be stopped. (Bringing
YV low will stop any programming, but will also result in
data corruption.)

3. The status of the programming cycle (BUSY or READY) is
observed by bringing the CS pin high and observing the
output state. If the output is LOW, the device is still program-
ming (BUSY). If the output is HIGH, the pregramming cycle
has been completed and the device is ready for the next
operation. Note that the output will be tri-stated each time
CSis brought low and the R/B status will be shown each
time CS8 is brought high.

4. After programming, the READY state {output HIGH) can be
reset and the output tri-stated by clocking in a single Start
Bit. This Start Bit can be the first bit in a command string, or
C3 can be brought low again to reset all internal circuits. In
any case, clocking in a 1" bit will tri-state the output.

Read (READ):

The READ instruction outputs serial data on the DO pin. After a
READ instruction is received, the instruction and address are
decoded, followed by data transfer from the selected memory
register into a serial-out shift register. A dummy bit {logical 0)
precedes the serial data oufput string. Output data changes are
initiated by a low to high transition of SK after the last address bit
(AQ) is clocked in.

Erase/Write Enable (EWEN):

When V. is applied to the part, it “powers up” in the Erase/Write
Disable (EWDS) state. Therefore, all programming modes must
be preceded by an Erase/Write Enable (EWEN) instruction. Once
an Erase/Write Enable instruction is executed, programming
remains enabled until an Erase/Write Disable (EWDS)instruction
is executed or V. is removed from the part.

NM93C66A Rev. D.2
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Functional Description (Continued)
Erase/Write Disable (EWDS):

To protect against accidental data overwrites, the Erase/Write
Disable (EWDS) instruction disables all programming medes and
should follow all programming operations. Execution of a READ
instruction is independent of both the EWEN and EWDS instruc-
tions.

Erase (ERASE):

The ERASE instruction will program all bits in the specified
register to the logical “1” state. Please refer to the Programming
section for details.

Timing Diagrams for the NM93C66A

Write (WRITE):

The WRITE instruction is followed by 16 bits of data (or 8 bits of
data when using the NM33C68A in the x8 organization) to be
wiitten into the specified address. Please refer to the Program-
ming section for details.

Erase All (ERAL):

The ERAL instruction will simultaneously program all registers in
the memory array to the logical “1” state.

Write All (WRAL):

The WRAL instruction will simultaneously program all registers
with the data pattern specified in the instruction.

Synchronous Data Timing
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Timing Diagrams for the NM93C66A (Continued)

Key for Timing Diagrams

Organization of Address and Data Fields for the NM93C66A

ORG Pin Organization Ay | Dy

Vecor NC 256 x 16 A7 | D15
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Timing Diagrams for the NM93C66A (Continued)
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(0.254 - 0.508)

0. 0075 0.0098
(0 190 - 0.249)
Typ. All Leads

0.010 - 0'020x 450

0.150 - 0.157

All Iea:is

J

0 102
AII lead tips 0.016 - 0.050

(0406 - 1.270)
Typ. All Leads

8° Max, Typ.

Physical Dimensions inches (millimeters) unless otherwise noted

0.189-0.197
"(4.800 - 5.004)
8 7 B 5
f [T I
0.228 - 0.244
(5.791-6.198][
5
y Soooo
12 3 4
Lead #1
IDENT
0.053 - 0.069
(1.346 - 1.753) 0.004 - 0.010
v 0.102 - 0.254)
-_— IJI—-!_-‘,TII-_F = * Sealing
* + * Plane
0.014
{0.356)
0.050 ) Lo 0.014-0.020 1
{1.270) {0.356 - 0.508)
Ty

Molded Small Outline Package (M8)
Package Number M0OSBA

NM93C66A Rev. D.2
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00255 (0 65) |-i;
Typ

f

(018 -030)

o 01120122
(290-310)
3 ol [11[] [s]
|
|
|
0 245 - 0 256 ‘ 0:111232;3;)7
(625-65) ————————“—————
1 |
0123-0128 ‘
(313-330) }
L |
+ 4 o
!
Pin #1 IDENT
00433
v Max;L
T Lo 10002—0005
b (005-015)
|

00075 -0 0098

Notes: Unless otherwise specified
1. Reference JEDEC registration MO153. Vatiation AA. Dated 7/83

DETAIL A
Typ. Scale: 40X

Physical Dimensions inches (millimeters) unless otherwise noted

UUHDI

ol e (085 Typ

Land pattern recommendation

|
\ %
Se‘e(d’etail A 0.0035 - 0.0079

0.0075T 0.0098
0.020 - 0.028 Seafing  (0-19-0.25)
{0.50 - 0.70} plane

8-Pin Molded TSSOP, JEDEC (MT8)
Package Number MTCO8

NM93C66A Rev. D.2
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Physical Dimensions inches (millimeters) unless otherwise noted

95°+5°

0.009-0.015
(0.229 - 0.381)

— -

_ 0.373-0400
" (9.474-10.18)
0.090
. 0.0%0
(2.286) 0.032 4 0.005
8l [7] (6] [5] (081320127
0,082, 4 RAD
{2.337) A
T e 0.250 - 0.005 Pin #1
Pin #1 IDENT Q=0 ©3540.127) IDENT
Option 1 k.\_/
0.280 LU I\ZJ @ ZH Option 2
020y | 0040 |
(7.112) 101y T ™ M
00304y (1.016) 0.039 0.145 - 0.200
0300°0320 | o (0762) ,p. e ’ (0.991) (3.683 - 5.080)
(7.62-8.128) * e ' T
‘ ] v [—F \ b 013020005 3
(3.302 £ 0.127)
|| [ Y oy
r '/(0 b 0125-0.140 +
I (3.175-3.556)
0.065 -
0.125
0125 650 907+ 40 0.020
( o ) Typ (0.508)
Min
10040 NOM 0.018 £ 0.003
0.325 n p1s (0.457 +0.076)
+1.016 010010010
8.255 5381 (2,540 £ 0.254)
0.045 1 0.015
1,143 0.381)
(11431 0. 0.060
! {1.524)
0.050
(1270)

Molded Dual-In-Line Package (N)
Package Number NOBE

Life Support Policy

Fairchild's products are not authorized for use as critical components in life support devices or systems without the express written
approval of the President of Fairchild Semiconductor Corperation. As used herein:

1. Life suppert devices or systems are devices or systems which,
{a)areintended for surgicalimplantinto the bedy, or (b) support
or sustain life, and whose failure to perform, when properly
used in accordance with instructions for use provided in the

labeling, can be reasonably expected to resultin a significant

injury to the user.

2. A critical component is any component of a life support device
or system whose failure to perform can be reasonably ex-
pected to cause the failure of the life support device or system,
or to affect its safety or effectiveness.

Fairchild Semiconductor

Fairchild Semiconductor

Americas Europe

Customer Response Center Fax +44 {0

Tel 1-888-522-5372 Deutsch Tel +48 (0]
English Tel +44 (0]
Frangals Tel +33 (0]
Italiana Tel +38 (0!

14793-656656
) 814161020
) 4793656856
) 4-6830-3696
) 2-249114-1

Fairchild Semiconductar
Hong Kong

&/F, Room €08, Empire Centre
68 Mody Road, Tsimshatsui East
Kowloon Hong Kong

Tel, +852-2722-8336

Fax +852-2722-8383

Fairchild Semiconductor
Japan Ltd.

4F, Natsume Bldg

2-18-8, YusHima, Bunkyo-ku
Tokyo, 113-0034 Japan

Tel 81-3-3818-8640

Fax 81-3-3818-8841

Fairchild does not assume ary responsibility tor use ot any circuitry descibed, no circuit patent licenses are implied and Fairchild reserves the right at any time without notice to change said circuitry and spaecitications
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