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93C46
Specification Revision History:
Version Date Description

V1.0 2019/03 New

V1.1 2021/02 Modify Ordering Information

V1.2 2025/02 Modify Ordering Information

V1.3 2025/03 Add application precautions and

overall typesetting.

WWW.GREENMICRO.NET 1/14 VER\V13



®
FF GREEN MICRO o3cac

DESCRIPTION

The 93C46/56/66 series are 1024,/2048/4096 bits of serial Electrical Erasable and Programmable Read Only
Memory,commonly known as EEPROM.They are organized as 64/128/256 words of 16 bits each when the
ORG pinis connected to Ve (or unconnected)and 128/256/512 words of & bits (1 byte) each when the ORG
pinis tied to ground.The devices are fabricated with proprietary advanced CMOS process for low power and
lowvoltage applications. These devices are available in standard 8-lead DIP,8-lead JEDEC SOP,8-lead TSSOP
and 8-lead DFN packages.Our extended V.. range(1.8V to 5.5V]devices enables wide spectrum of
applications.

The 93C46/56/66 is enabled through the Chip Select pin(CS),and accessed via a 3-wire serial interface
consisting of Data Input(DI),Data Qutput(DO),and Shift Clock(SCL).Upon receiving a READ instruction at
Dl,the address is decoded and the data is clocked out serially on the data output pin DO. The WRITE cycle is
completely self-timed and no separate ERASE cycle is required before WRITE. The WRITE cycle is only
enabled when the partis in the ERASERITE ENABLE state.Once a device begins its self-timed program
procedure,the data out pin(DO)can indicate the READY/BUSY status by rising chip select (CS)

FEATURES
M Standard Voltage and Low Voltage Operation:
@ 93C46/56/66: Ve=2.5Vto 5.5¢

@ 93C40A/56A/66A: V=1.8Vto5.5V

M UserSelectable Internal Organization:

@ 93C46:128X80r64 X 16

@ 93C56:256X80r128%16

@ 93C66:512X80r256%16
2 MHz Clock Rate(5V)Compatibility.
Industry Standard 3-wire Serial Interface.
Self-Timed ERASE/WRITE Cycles (5ms max including auto-erase).
Automatic ERAL before WRAL.
Sequential READ Function.
High Reliahility:Typical 1 Million Erase/Write Cycle Endurance.
100 Years Data Retention.
Industrial Temperature Range(-40°C to 85™C).
Standard 8-pin DIP/SOP/TSSOP/DFN Pb-free Packages.

The appearance of the product
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Ordering Information

Product Model Package Type Marking Packing Packing Qty
AT93C46CDR SOP8 93C46 111 REEL 4000PCS/REEL
GMS3C46CDR SOP8 93C46 111 REEL 4000PCS/REEL
PIN CONFIGURATION
Pin Name Pin Function
CS Chip Select
SCL Serial Clock
DI Serial Data Input
DO Serial Data Output
ORG Internal Organization
DC Don't Connect
Vee Pawer Supply
GND Ground
Allthese packaging types come in Pb-free certified.
L
cs1 8] vVCC DCE1UEJDRG
scLf 2 70 DC vce[] 2 7[J GND
]l m ! 6] ORG cs: s [0 DO
Do 4 5[] GND scL« s Dl
2o, .
8L TSSOP Rotated (R)
8L DFN 93C46 only
ABSOLUTE MAXIMUM RATINGS
Industrial operating temperature: -40°C to 85°C
Storage temperature: -50°C to 125°C
Input voltage on any pin relative to ground: -0.3V to WV +0.3V
Maximum voltage: 8v

*Stresses exceed those listed under “Absolute Maximum Rating” may cause permanent damageto the device.
Functional operation of the device at conditions beyond those listed in the specification is not
guaranteed.Prolonged exposure to extreme conditions may affect device reliability or functionality.
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GMIC
Block Diagram
vic Gl"“
Memory Array
123;‘256[05;2 X8 ADDRESS
DECODER
64/128/256 X16
— Data Out Control >
— OUTPUT
DI BUFFER
MODE DECODE
——]
cg LOGIC .
ORG —>
CLOCK DO
QNI e— REGISTER

PIN DESCRIPTIONS

(A)SERIAL CLOCK(SCL)

The rising edge of this SCLinput is to latch data into the EEPROM device while the rising edge of this clock is
to clock data out of the EEPROM device.

(B)CHIP SELECT (CS)

This is the chip select input signal for the serial EEPROM device.
(C)SERIAL DATA INPUT(DI)

This is data input signal for the serial device.

(D)SERIAL DATA OUTPUT(DO)

This is data output signal for the serial device.

(E)INTERNAL ORGANIZATION (ORG)

This is internal organization input signal for the serial EEPROM device.When the ORG pin is connectaed to V.

oruncennected the EEPROM is organized as 64/128/256 word of 16 bits each and when ORG pin is connected
to ground the EEPROM is organized as 128/256/512 byte of 8 bits each. Typically,these signals are hardwired
to either V, or V,.If left uncanneacted,they are internally recognized as V.
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MEMORY ORGANIZATION

The 93C46/56/66 memoty is organized either as bytes(x8)or as words(x16).If Internal Organization (ORG)is
unconnected (or connected to V Jthe words(x16)organization is selected;When Internal Organization is
connected to ground the bytes(x8)organization is selected.

INSTRUCTION SET for the 93C46

Instruction | SB op Address Data Comments
Code x8 x16 x8 x16
READ 1 10 A Al A Al Reads d_ata s.to red in m_:e_mo ry,at
specified address.
EWEN ) 00 1 Looo0c 1 Lot Write enable m.ust preceFie all
programming modes.
EWDS 1| 00 | o0oocox | 00xxxx Disables all programming
instructions.
ERASE 1 11 As Ao As -ha Erase memaory location An-Aa .
WRITE 1 01 As Ao As -ha D2 -Da D+ 5-Da Writes memory location An-Aa.
ERAL 1 00 1050xxx 10xxxx Erases all memaory locatians.
WRAL 1 00 010 Olxxxx | D2 -Da Di 5-D, Writes all memory locations.
INSTRUCTION SET for the 93C56 and 93C66
. 0 Address Data
Instruction | SB Co:;e 8 X16 8 X16 Comments
READ 10 Ag-Pa A -Ag Reads data stored in memory, at
1 specified address.
EWEN 00 1 10xxxx 1 Lo Write enable must precede all
1 programming modes.
EWDS 00 DOXXXXKKX DOxXXXXX Disables all programming
1 instructions.
ERASE 1 11 Ag-Aa A-fa Erase memory location An-Ao.
WRITE 1 01 Ag-Pa A -hg D: -Da Dys-Da Writes memory location An-Aa.
ERAL 1 0o 1050000 1 0xxxxxx Erases all memaory locatians.
WRAL 1 ao 01000 Olxxxxxx | Dv -Da D,s-Dy Writes all memory locations.
(A)START BIT (SB)

Each instruction is preceded by a rising edge on Chip Select(CS)with Serial Clock (SCL)being held Low.
(B)OPERATION CODE{OP-CODE)

Two op-code bits,read on Serial Data Input (Dl)during the rising edge of Serial Clock{SCL).

(C)ADDRESS

The address bits of the byte or word that is to be accessed.For the 93C46,the address is made up of 6 bits or
the x16 organization or 7 bits for x& organization.For the 93C56,the address is made up of 7 bits for the x16
organization or & bits for x& organization.For the 93C66,the address is made up of & bits for the x16
organization or 9 bits for x8 organization.

(D)DATA

The data bits of the byte or word that is to be accessed.For the 93C46/56/66,the data is made up of 16
bits{word)for the x16 organization or 8 bits(byte)for x8 organization.
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INSTRUCTION SETS DESCRIPTION

(A)READ

The Read (READ)instruction contains the Address code for the memory 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 when a dummy bit (logic “0” )precedes the &-or 16-bit data output string.

(B)ERASE RITE ENABLE

Toassure 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 Erase/Write Enable state, programming remains

enabled untilan EraseWrite Disable(EWDS)instruction is executed or Ve poweris removed from the part.

(C)ERASENRITE DISABLE

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.

(D)ERASE

The Erase(ERASE)instruction programs all bits in the specified memory location to the logical 17 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 lowfor a minimum of 250 ns (t..).A logic
“1” at pin DO indicates that the selected memory location has been erased,and the partis ready foranother

instruction.

(E)WRITE

The Write(WRITE)instruction contains the & or 16 bits of data to be written into the specified memaory

location.The self-timed programming cycle,t, starts after the last bit of data is received at serial data input

pin DI.The DO pin outputs the READY/BUSY status of the part if CS is brought high after being kept low fora

minimum of 250 ns(t.).Alogic “07 at DO indicates that programming is stillin progress.Alogic “17 indicates

that the memory location at the specified address has been written with the data pattern contained in the

instruction and the partis ready for further instructions.A READY/BUSY status cannot be obtained ifthe CSis

brought high after the end of the self-timed programming cycle t,,;

(F)ERASE ALL

The Erase All(ERAL)instruction programs every bitin the memory array to the logic “17 state and is primarily

used for testing purposes.The DO pin outputs the READY/BUSY status of the part if CSis brought high after

being kept low fora minimum of 250 ns (t.J). The ERAL instruction is valid only at V. =5.0V £10%.

(G)WRITE ALL

The Write AIl{WRAL)instruction programs all memory locations with the data patterns specified in the

instruction.The DO pin outputs the READY/BUSY status of the partif CSis brought high after being kept low

fora minimum of 250 ns(t.). The WRAL instruction is valid only at V.=5.0¥ = 10%.

C5/

)
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Timing Diagrams
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CMIC 93C46
WRAL Timing(2)
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AC CHARACTERISTICS

Applicable over recommended operating range from:TA, =-40°C to+85°°C\Vc=+ 18V toth.0V, T,=0"C tot70"
“CVc=+1.8Vto+5.5V(unless otherwise noted).
Symbol Parameter Test Condition Min | Typ | Max | Units
4.5V =55V 0 2
foa SCLClock Frequency 2.1V =5.5Y 0 1 MHz
1.8V -J,\-‘ c=5.5V 0 0.25
4.5V=V =55V 250
torin SCLHigh Time 2. V=V =55V 250 ns
1.8Y -J.‘\-‘ 5.5V 1000
4.5V=W =5.5Y 250
tooL SCL Low Time 2. V=V =55V 250 ns
LBV =55V 1000
4.5V =55V 250
t. Minimum €S Low Time 2. V=V 5.5V 250 ns
1.8V=V =55V 1000
4.5V=N =55V 50
ties CS Setup Time Relative to SCL 2. V=V =55V 50 ns
1.8V=y =55V 200
4.5V=Y =55V 100
this DISetup Time Relative to SCL 2. V=V =55V 100 ns
1.8V=V 5.5V 400
ooy CSHold Time Relative to SCL 0 ns
4.5V =h.5V 100
tom DI Hold Time Relative to SCL 2.TV=EN =5.5V 100 ns
1.BV=V =55V 400
4.5V =h.5V 250
foo QOutput Delayte 1 AC Test 2.TV=V =55V 250 ns
1.8V=V =55V 1000
4.5V =h.5V 250
tono Output Delayto "0 AC Test 2. V=Y =55V 250 ns
1.8V= ‘J =5.5V 1000
4.5V =h.5V 250
toy CS to Status Valid AC Test 2. TV=\ =55V 250 ns
1.8V=V =55V 1000
CSto DO InHigh 4.5V=Y =55V 100
tor Impedance AC Test CS=Y,, 2.7V ~"Jcc =5.5Y 100 ns
1.8V=V 5.5V 400
toc Write Cycle Time 4. 5V=V =55V 3 10 ms
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GCMIC
DC CHARACTERISTICS

93C46

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

Symbol Parameter Test Condition Min Typ Max Unit
Vea Supply Voltage 1.8 5.5 v
Vee Supply Voltage 2.5 5.5 v
Vees Supply Voltage 27 5.5 v
Ve Supply Voltage 4.5 5.5 v

ADat 1.
READATL.0 0.5 20 | mA
MHz
S f = V=50V 2 . .
e upply Current =5.0 WRITEat 1.0 0.5 2.0 A
MHz
lgy Standby Current V. =1.8V CS=0v <0.1 A
les Standby Current V=25V CS=0v <1.5 LA
les Standby Current V=2 TV CS=0v <1.5 1.5 LA
leq Standby Current Vee=h.0V CS=0v <1.5 1.5 LA
" Input Leakage Vi, =0V to V 0.1 1.0 pA
lo QOutput Leakage V=0V to ¥ 0.1 1.0 LA
Input Low Voltage vy <F CV -0.6 0.8 v
Input High Voltage AoVSV =350 2.0 Veetl ’
-0.6 Ve X
Input Low Voltage ey = T ,O') i ,
|ﬂ L]tH| h (‘,nlt’j . 1 \'\. = "-. *-1'.'.2.?\-.' ]l"'EE 03 \-.'
pUETIIEN TOTage 0.7 Vet
Vo Output Low Voltage l5=2.1 mA 0.4 V
W QOutput HighVoltage 4.5V=V =55V loy=-0.4 mA 2.4 V
Vo Output Low Voltage [o,=0.15 mA 0.2 V
o
Vo | Qutput HighVoltage | 1.8V=V <27V oy =-100pA TD':; v
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GCMIC 93C46
Outline Dimensions
SOP-8 Unit : mm
| ' |
| =1 ',_|i 2 [| ] |I\,
] L
1 et
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[}
H HH B
] |
3 H|B H
Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 1.350 1.800 0.053 0.071
Al 0.050 0.250 0.004 0.010
A2 1.250 1.550 0.053 0.061
b 0.3230 0.510 0.013 0.020
C 0.170 0.250 0.008 0.010
D 4,780 5.000 0.185 0.197
E 3.800 4,000 0.150 0.157
El 5.800 6.300 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
g8 o° g° 0° g°
WWW.GREENMICRO.NET 12/14 VER:V1.3




®
FF GREEN MICRO

DIP-8 Unit:mm
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Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
A 3.710 4310 0.146 0.170
Al 0.510 0.020
A2 3.200 3.600 0.126 0.142
B (0.380 0.570 0.015 0.022
Bl 1.524(BSC) 0.060(BSC)
C 0.204 0.360 0.008 0.014
D 5.000 9.400 0.354 0.370
E £.200 £.600 0.244 0.260
El 7.320 7.920 0.288 0.312
e 2.540(BSC) 0.100(BSC)
3.000 3.600 0.118 0.142
E2 8.400 9.000 0.331 0.354
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Important Notice:

® Green Micro chip reserves the right to change products and documents without notice.
Customers should obtain and verify the completeness of the latest technical information
before placing orders. Meanwhile, Green Micro chip shall not assume any responsibility or

obligation for non-officially revised documents.

® Any parameters in the entire product specification are for reference only, and actual
application testing shall prevail. When customers use the products for system design, they
must comply with safety regulations and independently assume the following responsibilities:
selecting suitable Green Micro chip products according to application requirements;
completing designh verification and full-link testing of the application; and ensuring that the
application complies with safety regulations or other requirements of the target market.
Customers shall bear all personal or property losses caused by design defects orillegal

operations, which shall have no relation to Green Micro chip.

® Green Micro chip products are prohibited from being used in scenarios such as life support,
military equipment, and key aerospace applications. All accidents and legal liabilities arising
from out-of-scope use shall be borne by the user, and Green Micro chip shall not be held

responsible.

e Alltechnical resources of Green Micro chip (including data sheets and reference designs) are
provided "as is", without guarantee of no defects or universality, and without any express or
implied warranties. The documents are only authorized for product development and
research described in this document. Unauthorized use of intellectual property, public
reproduction, and reverse engineering are strictly prohibited. All claims and losses caused by

illegal use shall be borne by the user, and Green Micro chip shall not be liable.
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