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Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from
the original IP. All recreations are
done with the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceed the OCM data sheet.

Quality Overview

¢ |SO-9001
e AS9120 certification
¢ Qualified Manufacturers List (QML) MIL-PRF-
35835
* Class Q Military
e Class V Space Level
¢ Qualified Suppliers List of Distributors (QSLD)

¢ Rochester is a critical supplier to DLA and
meets all industry and DLA standards.

Rochester Electronics, LLC is committed to
supplying products that satisfy customer expecta-
tions for quality and are equal to those originally
supplied by industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electron-
ics guarantees the performance of its semiconductor products to the original OEM specifica-
tions. ‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings
may be based on product characterization, design, simulation, or sample testing.
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93C06/46

MIEROC_HIP
256 Bit/1K 5V CMOS Serial EEPROM
FEATURES DESCRIPTION

Low power CMOS technology

» 16 bit memory organization

—- 16 x 16 bit organization (93C06)
—- 64 x 16 bit organization (93C46)
Single 5 volt only operation
Self-timed ERASE and WRITE cycles
Automatic ERASE befors WRITE
Power on/off data protection circuitry
1,000,000 ERASE/WRITE cycles (typical)
Data Retention > 40 years

8-pin DIP or SOIC package

—- Commercial: 0°C to +70°C

— Industrial: -40°C to +85°C

—- Automotive: -40°C to +125°C
» 2 ms pragram cycle time

Available for extended temperature ranges:

The Microchip Technology Inc. 93C06/46 family of Se-
rial Electrically Erasable PROMs are configuredinax16
organization. Advanced CMOS technologymakes these
devices ideal for low-power non-volatile memory appli-
cations. The 93C06/46 is available inthe standard 8-pin
DIP and surface mount SOIC packages. The 93C46X
comes as SOIC only.

These davices offer tast (1 ms) byte write and extended
(-40°C to 125°C) temperature operation. It is recom-
mended that ali other applications use Microchip’s
93LC46.
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93C06/46

LECTRICAL CHARACTERISTICS
ELEC PIN FUNCTION TABLE
Maximum Ratings*
VGG oo et ssss s sttt nse o, oo 7.0V Name Function
All inputs and outputs w.rt. Vss ... -0.6V to VcC +1.0V -
Storage temperature ... ... -65°C to +150°C cs Chip Select
Ambient temperature with CLK Serial Clock
power applied ...............coccreenircreenenne 65°C 10 $126C i Data In
Soldering termperature of leads (10 seconds) .. +300°C Do Data Out
ESD protection on all PiNS .....cc.....ee.reuricereerinens 4kV Vss Ground
*Notice: Stresses above those listed under “Maximum ratings" may NC No Connect; No Intemal
cause permanent damage ta the device. This is a stress rating only and Connection
functional operation of the device at thoss or any other conditions above
those indicated in the operational listings of this specification is not vee +5V Power Supply
implied. Exposure to maximum rating conditions for extended periods
may affect device reliability.
Vee = +5V (£10%)
Commercial: Tamb= 0°Cto +70°C
DC CHARACTERISTICS Industrial : Tamb = —40°C fo +85°C
Automotive:  Tamb = —40°C to +125°C (Note 3)
Parameter Symbol Min Max Units Conditions
Vce detector threshold NTH 28 45 Vv
High level input voltage VIH 2.0 vee + 1 \'
Low level input voltage ViL -0.3 0.8 \Y
High level output voltage VoH 24 — \Y IoH = -400 pA
L.ow level output voltage VoL —_ 04 \' loL=32mA
Input leakage current 1Ll — 10 pA VIN = OV to Vcc (Note 1)
Qutput leakage current Lo — 10 UA VouT = OV to Vce (Note 1)
Internal capacitance CINT — 7 pF VINVoUT = 0V (Note 5‘)
(all inputs/outputs) Tamb = +25°C, f = 1 MHz
Operating current lca write — 4 mA Fclk = 1 MHz, Vec = 5.5V
(all modes)
Standby current ccs — 100 WA CS =0V, Vcc =55V

Note 1: Internal resistor pull-up at Pin 6.

Note 2: This parameter is periodically sampled and not 100% tested.
Note 3: For operation above 85°C, endurance is rated at 10,000 ERASE/WRITE cycles.

SYNCHRONOUS DATA TIMING

let—— ToKH TOKL ———f- » — TosH
—
cLK /| %
— TOH
Tos [e— TDIH —p!| TDIS |l—
Di VALID VALID
AN
'4.»1 Lell—pt TCSU
s j Tess
Tro Tro — TcZ
HIGH
0] A VAUD VALID
/
DS11179A-page 2 ©1994 Microchip Technology Inc.

2-168




93C06/46

AC CHARACTERISTICS
Parameter Symbol Min Max Units Conditions
Clock frequency FeLk 1 MHz
Clock high time TCKH 500 — ns
Clock low time TCKL 500 — ns
Chip select setup time Tcss 50 — ns
Chip select hold time TesH 0 — ns
Chip select low time Tesu 100 — ns
Data input setup time Tois 100 — ns
Data input hold time TOH 100 — ns
Data output delay time TPD — 400 ns CL= 100 pF
Data output disable time (from CS = iow) Tcz 0 100 ns CL= 100pF
Data output disable time (from last clock) Topz 0 400 ns CL= 100 pF
Status valid time Tsv - 100 ns CL= 100pF
Program cycle tima (Auto Erase and Write) Twc — 2 ms
15 ms for ERAL and WRAL
Erase cycle time o Tec — 1 ms
Endurance — 100,000 — | E/W Cycles
PIN DESCRIPTION
hi lect CLKcycles are notrequired duringthe self-timed WRITE

AHIGH level selects the device. ALOW lavel deselects
the device and forces it into standby mods. However, a
programming cycle which is already initiated and/or in
progress will be completed, regardless cf the CS input
signal. If CS isbrought LOW during a programcycie, the
device will go into standby mode as soon as the pro-
gramming cycle is completed.

CS must be LOW for 100 ns minimum (7csL) between
consecutive instructions. If CS is LOW, the internal
control logic is held in a RESET status.

Serial Clock (CLK)

The Serial Clock is used to synchronize the communi-
cation between a master device and the 93C06/46.
Opcode, address, and data bits are clocked in on the
positive edge of CLK. Data bits are also clocked out on
the positive edge of CLK.

CLK can be stopped anywhere in the transmission
sequence (at HIGH or LOW level) and can be continued
anytime (with respect to clock HIGH time (TckH) and
clock LOWtime (TckL). This givesthe controlling master
freedom in preparing opcode, address and data.

CLK isa"Don't Care" if CS is LOW (device desslected).
If CS is HIGH, but STARTcondition has not been de-
tected, any number of clock cycles can be received by
the device without changing its status. (i.e., waiting for
START condition).

(i.e., auto ERASE/WRITE) cycle.

After detection of a start condition, the specified number
of clock cycles (respactively LOW to HIGH transitions of
CLK) must be provided. These clock cycles are required
to clock in all required opcode, address, and data bits
before an instruction is executed (see instruction set
truth table). CLK and DI then become "Don't Cara"
inputs waiting for a new start condition to be detected.

Note: CS must go LOW between consecutive instruc-
tions.

Data In (DI

Datalnis usedto clockin a START bit, opcode, address,
and data synchronously with the CLK input.

Data Qut (DO)

Data Out is used in the READ mode to output data
synchronously with the CLK input (TPD after the positive
edge of CLK).

This pin also provides READY/BUSY status information
during ERASE and WRITE cycles. READY/BUSY sta-
tus information is available on the DO pin if CS is brought
HIGH after being LOW for minimum chip select LOW
time (TcsL) from the falling edge of the CLK which
clocked in the last D1 bit (DO for WRITE, AO for ERASE)
and an ERASE or WRITE operation has been initiated.

©1994 Microchip Technology Inc.
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93C06/46

The status signal is not available on DO, it CS is held
LOW orHIGH duringthe entire WRITE or ERASE cycle.
In all other cases DO is in the HIGH-Z mode. If status is
checked after the WRITE/ERASE cycle, a pull-up resis-
tor on DO is required to read the READY signal.

DI and DO can be connected togsther to perform a 3-
wire interface (CS, CLK, DI/DO).

Care must be taken with the leading dummy zero which
is outputted aftera READ command has been detected.
Also, the controlling device must not drive the DI/DO bus
during Erase and Write cycles if the READY/BUSY
status information is outputted by the 93C06/46.

INSTRUCTION SET - 93C06

Start Opcode Number of
Instruction BIT 0P1 OP2 Address Data In Data Out | Reg. CLK Cycles
READ 1 10 0 0 A3 A2 Al AD — D15-D0 25
WRITE 1 0 1 0 0 A3 A2 Al A0 | D15-D0 | (RDY/BSY) 25
ERASE 1 11 0 0 A3 A2 A1 AD - (RDY/BSY) 9
EWEN 1 00 11 X X X X — High-Z 9
EWDS 1 00 00 X X X X — High-Z 9
ERAL 1 00 10 X X X X — (RDY/BSY) 9
WRAL 1 00 0 1 X X X X D15-D0 | (RDY/BSY) 25
INSTRUCTION SET - 93C46

Start Opcode Number of
Instruction BIT 0Pt OP2 Address Data In Data OQut | Regq. CLK Cycles
READ 1 10 | A5 A4 A3 A2 A1 AQ — D15- D0 25
WRITE 1 0 1 | A5 A4 A3 A2 A1 AD | D15-D0 | (RDY/BSY) 25
ERASE 1 1 1 | A5 A4 A3 A2 A1 AD —_ (RDY/BSY) 9
EWEN 1 0 0 11 X X X X — High-Z 9
EWDS 1 00 000 X X X X — High-Z
ERAL 1 00 1 0 X X X X — (RDY/BSY) 9
WRAL 1 00 0 1 X X X X D15-D0 | (RDY/BSY) 25

FUNCTIONAL DESCRIPTION DYDO

START Condition

The START bitis detected by the device if CS and Dl are
both HIGH with respect to the positive edge of CLK for
the first time.

Before a START condition is detected, CS. CLK, and DI
may change in any combination (except to that of a
START condition), without resulting inany device opera-
tion (READ, WRITE, ERASE, EWEN, EWDS, ERAL,
and WRAL). As soon as CS is HIGH, the device is no
longer in the standby mode.

An instruction following a START condition will only be
executed if the required amount of opcode, address and
data bits for any particular instruction is clocked in.

After execution of an instruction (j.e., clock in or out of
the last required address or data bit}y CLK and DI
become don't care bits until a new start condition is
detected.

It is possible to connect the Data In and Data Out pins
together. However, with this configuration it is possible
for a "bus conflict” to occur during the "dummy zero" that
precedes the READ operation, if AQ is a logic HIGH
level. Under such a condition the voltage level seen at
Data Out is undefined and will depend upon the relative
impedances of Data Out and the signal source driving
AO. The higher the current sourcing capability of AQ, the
higher the volitage at the Data Out pin.

Data Protection

During power-up, all modes of operation are inhibited
until Vcc has reached 2.8V. During powsr-down, the
source data protection circuitry acts to inhibit all modes
when Vcc has fallen below 2.8V.

The EWEN and EWDS commands give additional pro-
tection against accidentally programming during normal
operation.

A
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93C06/46

After power-up, the device is automatically in the EWDS
mode. Therefore, an EWEN instruction must be per-
formed before any ERASE or WRITE instruction can be
executed. After programming is completed, the EWDS
instruction offers added protection against unintended
data changes.

READ Mode

The READ instruction outputs the serial data of the
addressed memory location on the DO pin. Adummy bit
(logical 0) precedes the 16-bit output string. The output
data changes during the HIGH state of the system clock
(CLK). The dummy bit is output TPD after the positive
edge of CLK, which was usedto clock in the last address
bit (AQ). Therefore, care must be taken it Dl and DO are
connected together as a bus contention will occur for
one clock cycle if AQ has been a one.

DO will go into HIGH-Z mode with the positive edge of
the next CLK cycle. This follows the output of the last
data bit DO or the low going edge of CS, which ever
occurs first.

READ MODE

DO remains stable between CLK cycles foran unlimited
time as long as CS stays HIGH.

The most significant data bit (D15) is always output first,
followed by the lower significant bits (D14 - DO).

WRITE Mode

The WRITE instruction is followed by 16 bits of data
which are written into the specified address. The most
significant data bit (D15) has to be clocked in first,
followed by the lower significant data bits (D14 — DO). if
a WRITE instruction is recagnized by the device and all
data bits have been clocked in, the device performs an
automatic ERASE cycle on the specified address before
the data are written. The WRITE cycle is completely self-
timed and commences automatically after the rising
edge of the CLK for the last data bit (DO).

The WRITE cycle takes 2 ms maximum.

SB aP1 oP2 A5 M A
TR — X R — R XTI
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NEW INSTRUCTION

OR STANDBY (CS = 0)

WRITE MODE

- HIGH-Z

w

NEW INSTRUCTION
OR STANDBY (CS = 0)
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93C06/46

ERASE Mode

The ERASE instruction forces all the data bits of the
specified address 1o logical "1s*. The ERASE cycle is
completely self-timed and commences automatically
after the last address bit has been clocked in.

The ERASE cycle takes 1 ms maximum.
ERASE MODE
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NEW INSTRUCTION
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ER RITE Enable/Di le (EWEN, EWD:!

The devics is automatically in the ERASE/WRITE Dis-
able mode (EWDS) after power-up. Therefore, an
EWEN instruction has to be performed before any

ERASE, WRITE, ERAL, WRAL instruction is executed

ERASE/WRITE ENABLE/DISABLE

by the device. For added data protection, the device
should be put in the ERASE/WRITE Disable mode
(EWDS) after programming operations are completed.
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93C06/46

ASE All (ERAL

The entire chip will be erased to logical "1s" if this
instruction is received by the device anditis inthe EWEN
mode. The ERAL cycle is completely self-timed and
commences after the last dummy address bit has been
clocked in.

ERAL. takes 15 ms maximum.

ERASE ALL
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NEW INSTRUCTION _ |
OR STANDBY (CS = 0)

WRITE All (WRAL) Note: The WRAL does notinciude anautomatic ERASE

cycle for the chip. Therefore, the WRAL instruc-
The entire chip will be written with the data specified in tion must be preceded by an ERAL instruction
that command. The WRAL cycle is completely seli- and the chip must be in the EWEN status in both
timed and commences after the rising edge of the CLK cases.

for the last data bit (DO). WRAL takes 15m i . . Lo
orine abit (DO) o8 S maximum The WRAL instruction is used for testing and/or device

initialization.
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93C06/46

SALES AND SUPPORT

To ordar or to obtain information, e.g., on pricing or delivery, please use the listed part numbers, and refer to the factory
or the listed sales offices.

PART NUMBERS

93C06/46

1 /P

Package: J CERDIP
P Plastic DIP
SN Plastic SOIC (150 mil Body)
SM  Plastic SQIC (207 mil Body)
Temperature Blank 0°C to +70°C
Range: [ -40°C to +85°C
E  -40°C to +125°C
Device: 93C06 256 bit CMOS Serial EEPROM
93C46 1K CMOS Serial EEPROM
93C46X 1K CMOS Serial EEPROM with
alternate pinouts (in SN package only)
93C06T  (in Tape and Reel)
93C06/46T  (in Tape and Reel)
93C46XT  (in Tape and Reel)
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