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Features

@ Low-voltage and Standard-voltage Operation 8-lead SOIC
-2.7(Vcc=2.7V to 5.5V)-1.8(Vcc=1.8V to 5.5V)

@ User-selectable Internal Organization cS[
-1K:128%8 or 64x16 SK [
-2K:256x8 or 128x16 DI [
-4K:512x8 or 256x%16 DO [
@ Three-wire Serial Interface

®2 MHz Clock Rate(5V)

@ Self-timed Write Cycle(10 ms max)

@®High Reliability

-Endurance:1 Million Write Cycles

-Data Retention:100 Years

@ Automotive Grade,Extended Temperature and
Lead-Free/Halogen-FreeDevices Available

@®8-lead PDIP,8-lead JEDEC SOIC,8-lead EIAJ SOIC,

8-lead MAP,8-lead TSSOP,and 8-ball dBGA2"Packages

[ 1VCC
| 1DC

[ 10RG
[ 1GND

AWM =
oo N ®

Description

The AT93C46/56/66 provides 1024/2048/4096 bits of serial electrically erasable pro-grammable
read-only memory(EEPROM),organized as 64/128/256 words of 16 bits each(when the ORG pin is
connected to VCC),and 128/256/512 words of 8 bits each(when the ORG pin is tied to ground).
The device is optimized for use in many indus-trial and commercial applications where low-power
and low-voltage operations are essential. The AT93C46/56/66 is available in space-saving 8-lead
PDIP,8-leadJEDEC SOIC,8-lead EIAJ SOIC,8-lead MAP,8-lead TSSOP,and 8-lead dBGA2™packages.
The AT93C46/56/66 is enabled through the Chip Select pin(CS)and accessed via a three-wire serial
interface consisting of Data Input (DI),Data Output (DO),and Shift Clock (SK).Upon receiving a
Read instruction at Dl,the address is decoded and the data is clocked out serially on the DO pin.
The Write cycle is completely self-timed,and no separate Erase cycle is required before Write.The
Write cycle is only enabled when the part is in the Erase/Write Enable state.When CS is brought
high following the initiation of a Write cycle,the DO pin outputs the Ready/Busy status of the part.
The AT93C46/56/66 is available in 2.7V to 5.5V and 1.8V to 5.5V versions.
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Absolute Maximum Ratings*

Operating Temperature ............o.ooeeveveccrnreen. —55°C to +125°C *NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-

Storage Temperature ...........cc..occcceeeevrevverrerennns —65°C to +150°C age to the device. This is a stress rating only, and
functional operation of the device at these or any

Voltage on Any Pin other conditions beyond those indicated in the

with Respect to Ground............cccooeveeviiiiinnnns -1.0V to +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating

Maximum Operating Voltage ........cccocoeeioieiinioie e 6.25V conditions for extended periods may affect
device reliability
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Figure 1. Block Diagram
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Note:  When the ORG pin is connected to VCC, the “x 16" organization is selected. When it is
connected to ground, the “x 8” organization is selected. If the ORG pin is left uncon-
nected and the application does not load the input beyond the capability of the internal 1
Meg ohm pullup, then the “x 16" organization is selected. The feature is not available on
the 1.8V devices.

For the AT93C46, if “x 16” organization is the mode of choice and Pin 6 (ORG) is left
unconnected, Atmel recommends using the AT93C46A device. For more details, see the
AT93C46A datasheet.

WWW.SZTDBDT.COM



Table 2. Pin Capacitance!"
Applicable over recommended operating range from T, = 25°C, f = 1.0 MHz, V; = +5.0V (unless otherwise noted)
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Symbol Test Conditions Max Units Conditions
Cour Output Capacitance (DO) 5 pF Vout = 0V
Cn Input Capacitance (CS, SK, DI) 5 pF Viy=0V

Note: 1. This parameter is characterized and is not 100% tested.

Table 3. DC Characteristics

Applicable over recommended operating range from: T, = -40°C to +85°C, V;; = +1.8V to +5.5V,

Tag =-40°C to +125°C, V¢ = +1.8V to +5.5V (unless otherwise noted)
Symbol Parameter Test Condition Min Typ Max Unit
Veer Supply Voltage 1.8 55 \
Vees Supply Voltage 27 56 \
Vees Supply Voltage 4.5 5.5 \

READ at 1.0 MHz 0.5 2.0 mA

8 Spply Ghmrent Vo= WRITE at 1.0 MHz 0.5 2.0 mA
lsgs Standby Current Ve =1.8V CS=0v 0 0.1 HA
lggo Standby Current Ve =27V CS=0v 6.0 10.0 pA
lggs Standby Current Ve =5.0V CcsS=0v 17 30 HA
I Input Leakage Vin=0Vto Vg 0.1 1.0 pA
loL Output Leakage Viy =0V io Vge 0.1 1.0 HA
W Input Low Voltage -0.6 0.8
V™ Input High Voltage 27V < Ve 5.5V 2.0 W] v
V.M Input Low Voltage -0.6 Voo x 0.3
VAQ) Input High Voltage LS Vee X 0.7 Voo + 1 ’
Vo1 Output Low Voltage 2.7V € Vg < 55V lop =2.1 mA 04 \Y
Voui Output High Voltage loy =—0.4 mA 24 \
Vora Qutput Low Voltage 1.8V < Vg <27V lor =0.15 mA 0.2 \
Voue Output High Voltage lon =—100 pA Ve —0.2 \

Note: 1. V, minand V, max are reference only and are not tested.
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Table 4. AC Characteristics

Applicable over recommended operating range from T,, = —40°C to + 85°C, V. = As Specified,
CL =1 TTL Gate and 100 pF (unless otherwise noted)

Symbol Parameter Test Condition Min Typ Max Units
4.5V <Vge <55V 0 2
e E:; Cu'gg; 2.7V <Vge <55V 0 1 MHz
ey 1.8V <V, <55V 0 0.25
4.5V <V <55V 250
toku SK High Time 2.7V <V £5.5V 250 ns
1.8V < Vge £5.5V 1000
4.5V < Voo <55V 250
take SK Low Time 2.7V <V £5.5V 250 ns
1.8V < Vg <55V 1000
- 4.5V <V <55V 250
o EAO'Q”%“”T;CS 2.7V < Vge <55V 250 ns
1.8V < Vg, <55V 1000
4.5V < Ve <55V 50
tess CS Setup Time Relative to SK 2.7V <V <55V 50 ns
1.8V < Ve <5.5V 200
4.5V < Voo <55V 100
tois DI Setup Time Relative to SK 2.7V =V 5.5V 100 ns
1.8V < Vg, <55V 400
too CS Hold Time Relative to SK 0 ns
45V < Ve <55V 100
toH DI Hold Time Relative to SK 2.7V <V 5.5V 100 ns
1.8V < Vg 5.5V 400
4.5V < Voo <5.5V 250
- ﬂf,‘tp“t Delayto | Ac Test 2.7V < Ve <55V 250 ns
1.8V < Vge <5.5V 1000
45V <V <55V 250
- %ﬂtp“t Delayto | e Test 27V< Vg <55V 250 ns
1.8V <V <5.5V 1000
45V <V <55V 250
- Ssl.g’ Glaws AC Test 27V < Ve <55V 250 ns
@l 1.8V < Vge <5.5V 1000
CStoDOinHigh | AC Test g i L
- e e 27V< Vg <55V 100 ns
I 1.8V < Ve <5.5V 400
10 ms
twe Write Cycle Time
45V < Vs <55V 0.1 3 ms
Endurance!" 5.0V, 25°C 1M Write Cycles

Note: 1. This parameter is characterized and is not 100% tested.
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Table 5. Instruction Set for the AT93C46
op Address Data
Instruction SB Code x8 x16 x8 x 16 Comments
Reads data stored in memory, at
READ 1 13 A=y A== specified address
EWEN 1 00 110X 11XXXX Write enat?le must precede all
programming modes
ERASE 1 11 Ag— Ay As— A, Erases memory location A, — A,
WRITE 1 01 Ag— Ay As— Ay D;— Dy Dy5—Dg Writes memory location A, — Ag
Erases all memory locations. Valid
ERAL 1 00 10XXXXX 10XXXX only at Veg = 4.5V 10 5.5V
Writes all memory locations. Valid
WRAL 1 00 01XXXXX 01XXXX D,-D, D,s-D, only at Vg = 4.5V to 5.5V
EWDS 1 00 00XXXXX 00XXXX Disables all programming instructions
Note:  The Xs in the address field represent DON'T CARE values and must be clocked.

Table 6. Instruction Set for the AT93C56'" and AT93C66®

op Address Data
Instruction SB Code x8 x 16 x8 x16 Comments
Reads data stored in memory, at
READ 1 L As~fa Az=Ao specified address
EWEN 1 00 TIXXXXXXX | 11XXXXXX WAL EREkie s prenchcal
programming modes
ERASE 1 11 Ag— Ay A, - Ay Erases memory location A, — A,
WRITE 1 01 Ag—A, A, -A, D,-D, D,5-D, Writes memory location A — A,
Erases all memory locations. Valid
ERAL 1 00 TOXXXXXXX | T0XXXXXX only at Vg = 4.5V t0 5.5V
Writes all memory locations. Valid
WRAL 1 00 O1IXXXXXXX | 01XXXXXX D;- Dy Dys—Dy | only at Ve = 5.0V +£10% and Disable
Register cleared
EWDS 1 00 DOXXXXXXX | 00XXXXXX Disables all programming instructions
Note: 1. This device is not recommended for new designs. Please refer to AT93C56A.

2. This device is not recommended for new designs. Please refer to AT93C66A.
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The AT93C46/56/66 is accessed via a simple and versatile three-wire serial communi-
cation interface. Device operation is controlled by seven instructions issued by the host
processor. A valid instruction starts with a rising edge of CS and consists of a start bit
(logic “17) followed by the appropriate op code and the desired memory address
location.

READ (READ): The Read (READ) instruction contains the address code for the mem-
ory location to be read. After the instruction and address are decoded, data from the
selected memory location is available at the serial output pin DO. Output data changes
are synchronized with the rising edges of serial clock SK. It should be noted that a
dummy bit (logic “0”) precedes the 8- or 16-bit data output string.

ERASE/WRITE ENABLE (EWEN): To assure data integrity, the part automatically goes
into the Erase/Write Disable (EWDS) state when power is first applied. An Erase/Write
Enable (EWEN) instruction must be executed first before any programming instructions
can be carried out. Please note that once in the EWEN state, programming remains
enabled until an EWDS instruction is executed or V. power is removed from the part.

ERASE (ERASE): The Erase (ERASE) instruction programs all bits in the specified
memory location to the logical “1” state. The self-timed erase cycle starts once the
Erase instruction and address are decoded. The DO pin outputs the Ready/Busy status
of the part if CS is brought high after being kept low for a minimum of 250 ns (tzg). A
logic “1” at pin DO indicates that the selected memory location has been erased and the
part is ready for another instruction.

WRITE (WRITE): The Write (WRITE) instruction contains the 8 or 16 bits of data to be
written into the specified memory location. The self-timed programming cycle tyr starts
after the last bit of data is received at serial data input pin DI. The DO pin outputs the
Read/Busy status of the part if CS is brought high after being kept low for a minimum of
250 ns (igg). A logic “0” at DO indicates that programming is still in progress. A logic “1”
indicates that the memory location at the specified address has been written with the
data pattern contained in the instruction and the part is ready for further instructions. A
Ready/Busy status cannot be obtained if the CS is brought high after the end of the self-
timed programming cycle tWP.

ERASE ALL (ERAL): The Erase All (ERAL) instruction programs every bit in the mem-
ory array to the logic “1” state and is primarily used for testing purposes. The DO pin
outputs the Ready/Busy status of the part if CS is brought high after being kept low for a
minimum of 250 ns (tg). The ERAL instruction is valid only at V¢ = 5.0V + 10%.

WRITE ALL (WRAL): The Write All (WRAL) instruction programs all memory locations
with the data patterns specified in the instruction. The DO pin outputs the Ready/Busy
status of the part if CS is brought high after being kept low for a minimum of 250 ns (tzg).
The WRAL instruction is valid only at V¢ = 5.0V = 10%.

ERASE/WRITE DISABLE (EWDS): To protect against accidental data disturb, the
Erase/Write Disable (EWDS) instruction disables all programming modes and should be
executed after all programming operations. The operation of the Read instruction is
independent of both the EWEN and EWDS instructions and can be executed at any
time.
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Timing Diagrams

Figure 2. Synchronous Data Timing
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Note: 1. This is the minimum SK period.
Table 7. Organization Key for Timing Diagrams
AT93C46 (1K) AT93C56 (2K) ") AT93C66 (4K)©@
/o x8 x16 x8 x 16 x8 x 16
AN AS AS AS(S) A?(4) AS A?
Dy D7 Dss D7 Dis D7 Dis
Notes: 1. This device is not recommended for new designs. Please refer to AT93C56A.
2. This device is not recommended for new designs. Please refer to AT93C66A.
3. Agis a don’t care value, but the extra clock is required.
4. A, is a don’t care value, but the extra clock is required.
WWW.SZTDBDT.COM
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Figure 3. READ Timing
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Figure 6. WRITE Timing
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Figure 7. WRAL Timing"
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Note: 1. Valid only at V¢ = 4.5V to 5.5V.
Figure 8. ERASE Timing
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Figure 9. ERAL Timing'"
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Note: 1. Validonly at Ve = 4.5V to 5.5V.
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Order information

. Marking
Order Number Package Package Quantity On The park Temperature
AT93C46-10SU-2.7-TUDI SOP8 Tape,Reel,2500 AT93C46-10SU-2.7 40°C to 85°C

WWW.SZTDBDT.COM
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Package SOP8
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1
]
i
)
|
! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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