IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

1K-BIT SERIAL EEPROM WITH MICROWIRE INTEFACE
(compatible to CAT93C46 Catalyst)

DESCRIPTION

The IN93LCA46 is a Electric erasable programmable ROM (EEPROM) memory data capac-
ity 1K (128x8 or 64x16) with 3-wire interface.

There are 3 modification of ICs

A: ICs IN93AA(LC)46AD/AN are 8 bits registers (128x8) - ORG pin is not used

B: ICs IN93AA(LC)46BD/BN are 16 bits registers (64x16) - ORG pin is not used

C: ICs IN93AA(LC)46CN/CD are configured as either registers of 8 bits (ORG pin at GND)
or 16 bits (ORG pin at Vcc, or not connected). Each register can be written (or read) seri-
ally by using the DI (or DO) pin.

The ICs is purposed for reading, writing & nonvolatile data storage in electronic units with
3-wire interface. ICs can be used in TV-sets, telecom equipment & consumer electronic
devices.

FEATURES

N SUFFIX

100 year 1K data retention for Ta=25°C;
DIP

Build-in voltage multiplier;
Serial 1/0 bus;

Autoincrement of word address;
Self-timed write cycle with auto-clear;

1,000,000 program/erase cycles; 1 D SUFFIX
Power-up internal logic setup; Sé‘f@ SOIC
Read cycles quantity are not limited; y

- Supply voltage range , Ucc

for IN93LC46N/D 25..55YV,

for IN93AA46N/D 1,8...55V;

[ ] Low power consumption;

] Operating temperature range -40 ... +85 °C.

PIN FUNCTIONS

Pin .
Name Function cs v

CS__| Chip Select 01 ce

SK Clock Input

DI Serial Data Input SK |02 7] NC

DO Serial Data Output DI 00 .

Vee | +1.8 to 6.0V Power Supply 03 ORG*(NC)
GND | Ground
ORG* | Memory Organization pin DO |04 05| GND

NC No Connection

Note

* this pin is present only in IN93AA46CN, IN93AA46CD:

When the ORG pin is connected to Vcc, the x16 organization is selected.

When it is connected to ground, the x8 pin is selected.

If the ORG pin is left unconnected, then an internal pullup device will select the x16 organization.
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

Block Diagram

Vee GND
08 05
Y Y
NC (ORG) 06 > EEPROM storage - Address decoder
A
A 4
Data register >
03
bl Output buffer
CS 01 R Control unit .
SK 02 > Clock oscillator
vy 04
DO

Recommended Operation Conditions & Maximum Ratings*

Parameter, unit Symbol Recommended Maximum Ratings
Operation Conditions
Min Max Min Max
Supply IN93LC46AN, IN93LC46AD, Ucc
voltage,V IN93LC46BN, IN93LC46BD, 2,5 6,0
IN93LC46CN, IN93LC46CD 220 70
IN93AA46AN, IN93AA46AD, ’ ’
IN93AA46BN, IN93AA46BD, 1,8 6,0
IN93AA46CN, IN93AA46CD
High level input 4,5V <Ucc<55V N 2,0 Ucc + 0,5 Uce + 2.0
voltage, V 18V <Ucc<45V Uik 0.7Ucc | Ucc + 0,5 - cers
\I;gl\f[\;lge(;/e\llmput 45V<Ucc=s55V Ue 2 -0,1 0.8 20 ~
' 1,8V<Ucc<45V 0 0,2Ucc
Low level output current mA loL — 2,1 - -
Output short-circuit current, mA los - - - 100

Y The maximum constant voltage is Ucc+0,5B. While operation pulses up to Ucc+2V can be applied to
inputs, pulse duration have to be less than 20 nanoseconds. The maximal constant input voltage is
Ucc+0,5B. While operation positive pulses up to Ucc +2V can be applied to inputs, pulse duration have to
be less than 20 nanoseconds.

2 The minimal constant voltage is -0,5B. While operation negative pulses up to-2V can be applied to
inputs, pulse duration have to be less than 20 nanoseconds. The maximal constant input voltage is
Ucc+0,5B. While operation positive pulses up to Ucc +2V can be applied to inputs, pulse duration have to
be less than 20 nanoseconds.

® Time no more than 1 sec
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

Electric Parameters
(IN93AA46N/D Ucc=1,8V —-6,0V;
IN93LC46N/D Ucc=2,5V —6,0V)

Parameter, unit Symbol Mode Min Max Ta, °C
Low level output voltage, V UoL1 45V<Uc=<55V - 0,4 25 £ 10;
lo. =2,1mA -45; 85
High level output voltage, V Uomi1 45V <sUc<55V 2,4 -
IOH =-400 uA
Low level output voltage, V UoLo 1,8V<Uc <45V - 0,2
IOL =1 mA
High level output voltage, V Uono 1,8V<Uc <45V Ucc-0,2 -
|OH =-100 uA
Low level input leakage current, uA o u=0vVv - -1,0
1,8V <Uc, 6,0V
High level input leakage current, uA liLH U, = Ucc - 1,0
1,8V <Uc,<6,0V
Low level output leakage current, low Uo=0V - -1,0
uA U||_ =0V
1,8V <Uc, <60V
High level output leakage current, loLH Uo = Ucc — 1,0
uA U||_ =0V
1,8V <U,c<6,0V
Consumption current (8-bit mode), lcct Ucc=55V — 10
uA U||_ =0V
UORG =0Vor
ORG not connected
Consumption current (16-bit mode), leco Ucc=55V - 900
nA U||_ =0V
U|H = Ucc
UORG = Ucc
Consumption current (Operating loccr  |Ucc=5,0V - 500
Read), uA fc=1MHz
Consumption current (Operating loccew [Ucc=5,0V — 3,0
Write/Erase), uA fc=1MHz
tpDo UCC = 4,5 \Y - 250
fc=1MHz
Uec=25V - 500
Output Delay to Low, ns fo= 0,5 MHz
Uec=18V - 1000
fc = 0,25 MHz
Output Delay to High, ns tep1 Ucc=4,5V — 250
f(;= 1 MHz
Uec=2,5V - 500
fc=0,5 MHz
Uec=18V - 1000
fc = 0,25 MHz
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

Parameter, unit Symbol Mode Min Max Ta, °C
Output Delay to High-Z, ns thz Ucc=4,5V - 100 25 +10;
fc=1MHz -40; 85
Uec=2,5V - 200
fc=0,5 MHz
Uec=1,8V - 400
fc = 0,25 MHz
Write/Erase cycle, ms tey Ucc=4,5V — 10
f(;= 1 MHz
Uec=2,5V - 10
fc=0,5 MHz
UCC =18V - 10
fc=0,25 MHz
Output Delay to Status Check, ns tsy Ucc=4,5V - 250
fc=1MHz
UCC = 2,5 V — 500
fc=0,5 MHz
Uec=1,8V - 1000
fc = 0,25 MHz
Power-up to Read Operation Time, trur Uec=4,5V — 1,0
ms fc=1MHz
UCC =25V - 1,0
fc=0,5 MHz
Ucc= 1,8V - 1,0
fc = 0,25 MHz
Power-up to Wtite Operation Time, truw Ucc=4,5V - 1,0
ms fc=1MHz
UCC =25V - 1,0
fc=0,5 MHz
UCC =18V - 1,0
fc = 0,25 MHz
Program/erase cycles New |Ucc=5,0V 1000000 - 25+ 10

Note tpur & tpuw times are delays from of power up to operation started
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

3-wire Interface Parameters (-40 °C < T, < 85 °C)

Parameter, unit Symb Mode | 1,8V<Ucc<6,0V | 2,5V=Ucc<6,0V | 4,5V<Ucc<6,0V
ol Min | Max | Min | Max | Min | Max
Clock frequency, MHz fc C.=100 pF - 0,25 - 0,5 - 2
CS Setup Time, ns tcss 200 - 100 - 50 -
CS Hold Time, ns tesh 0 - 0 - 0 -
DI Setup Time, ns tois 400 - 200 - 100 -
DI Hold Time, ns toH 400 - 200 - 100 -
Minimum CS Low Time, ns tcs MmN 1000 - 500 - 250 -
Minimum SK High Time, ns tskhi 1000 - 500 - 250 -
Minimum SK Low Time, ns tskLow 1000 - 500 - 250 -
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

Instruction Set

Address Data
Start | Op- Comments
Instruction | Bit code x8 x16 x8 x16

READ 1 10 AB-A0 A5-A0 Read Address
AN- AO

ERASE 1 11 AB-A0 A5-A0 Clear Address
AN- AO

WRITE 1 01 A6-A0 A5-A0 D7-DO | D15-D0 | Write Address
AN- AO

EWEN 1 00 T1IXXXXX 1T1XXXX Write Enable

EWDS 1 00 00XXXXX 00XXXX Write Disable

ERAL 1 00 TOXXXXX TOXXXX Clear All
Addresses

WRAL 1 00 01 XXXXX 01 XXXX D7-DO | D15-DO | Write All
Addresses

S O A A O I O I O OO
11 1 (A R Rt R Bt R e b uE R A Ul R T
cs _/ \

AN AN=—1 Don't care state

o /T A X O TR R X DRI

High impedance state
DO
Imaginary zero /

D15  DBp |Address+ 1 [Address+2 |Address+n
or Di5...00 1 D15, Do D15, Do
Dy Dg or or or

D7..Dg Dr..Dp D7, Do
Read Instruction Timing

cSs _/ \ Standby mm_ie
o\ o L RN

*Enable=11
Disable=00

EWEN/EWDS Instruction Timing

The IN93AA46/IN93LC46 powers up switch IC to the write disable state. Any writing after
power-up or after an EWDS (write disable) instruction must first be preceded by the EWEN
(write enable) instruction.

Ver.00/13.10.2006
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

sk L L LU L L L TeCaialdialaiddiooda0Oluaidix

\ Standby mode

I
)7
CS j SR 7( Status verify

AN Ag Dy Do
0 /00000000
{, { <
¥ 27

tgy —* I* > tHz
High-Z
DO BUSY READY %
M Standby mode
l— toy —

ERAL Instruction Timing

The IN93AA46/IN93LC46 ignore all external signals applied to SK and DI pins during
cycle of active programming. Erase/write cycle duration (tcy) can be measured (controlled)
by scanning of IC output. Low level (logical “0”) means that programming still in progress,
high level (logical “1”) means that programming is already completed. Transition of output
to High-Z state after programming cycle was completed is executed by applying low level
(logic “0”) to CS pin or applying high level (logical “1”) to DI pin (for case CS = 1).

s L LML L L L T
CS J STAW N  STANDBY

DI J 111 \<AN XAN_1X ><::D< i \

HIGH-Z
DO G

[V

ERASE Instruction Timing

Once cleared, the content of a cleared location returns to a logical “1” state.

tey
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

SK

S I O O OO OO

S—
CS _/ ) Status verify \Standby mode
—- ~—tosmin
ol NOOOOOOOGGOCN X XD
tSv—J — — thz
High-2
DO s

WRAL Instruction Timing

s LML LT T,

£
7

)
cs _/ 3 STATUSVERIFY [\  STANDBY
— - tog
L
1)
tsv*| < L P4
HIGH-Z
Do BUSY # READY ¥
*— HIGH-Z
—
tey

Once cleared, the contents of all memory bits return to a logical “1” state.

ERAL Instruction Timing

|<_tSKH|—>|<—t5K|_ovv — [+ fcsH
8K
|*D|s |‘—’*D|H
oI VALID X><><><><><><><><X VALID
tcas <—>|
cs \ T
DI I« > *topotpo1 e tcsmiN
. X s 000000
Sychronous Data Timing
Ver.00/13.10.2006
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

N SUFFIX PLASTIC DIP

(MS-001BA)
D —
8 =
D E1l
1 4
b2 — A
e e E
[ ‘ I )
/ U o ]
AlJ‘
! Seating
plane  ©
e
— = - p — L
(04
\@\0,25 (0,010) @\c \
D E1 A b b2 e o L E (3 A1
mm
min  [9.02 6.07 |— 0.36 [|1.14 0° 293 [7.62 ]0.20 [0.38
max [|10.16 |7.11 |5.33 0.56 [|1.78 |2.54 |15° 3.81 18.26 [0.36 |—
inches
min 0.355 |0.240 |— 0.014 ]0.045 0° 0.115 ]0.300 |0.008 [0.015
max [0.400 ]0.280 [0.210 [0.022 |0.070 [0.1 15° 0.150 [0.325 [0.014 |—
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

D SUFFIX PLASTIC SOP
(MS-012AA)

1 2
A - hx45°
— Al C
i o] =] =] 5 RS § ![
J e L Seating L
- b plane o
D|0,25 (0,010) M|cC|
D E1 H b e a A A1 c L h

mm
min 4.80 3.80 5.80 | 0.33 0° 1351 0.10 | 0.19 | 0.41 0.25

max 5.00 4.00 6.20 | 051 | 127 | 8 | 1.75 | 0.25 | 0.25 | 1.27 | 0.50
inches
min 0.1890| 0.1497 |0.2284] 0.013 0° ]0.0532]0.0040}0.0075] 0.016 |0.0099
max ]0.1968| 0.1574 |0.2440] 0.020 | 0.100 | 8> |0.0688]0.0090]0.0098] 0.050 |0.0196
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IN93LC46N, IN93LC46D, IN93AA46N, IN93AA46D

Die dimension & contact pad location

1.44+0.03
(el T—
'\
Qg 07 0O
oo
=
= []03
+
Ip
)
UG
Oé O% ]
Y A v
Technological
mark
>

X

Technology mark coordinates, mm: left bottom corner x = 0,15, y =0,655.
Die thickness 0,46+0,02 mm.

Pad location table

Pad number Coordinates (left bottom corner), mm Contact pad
X y description
01 0,2026 1,3386 CS
02 0,1241 1,1189 SK
03 0,1241 0,8524 DI
04 0,3938 0,1753 DO
05 1,0430 0,1620 GND
06 1,2006 0,2911 NC (ORGY)
07 1,2040 1,3360 Vece
Note contact pad coordinates are indicated according passivation layer
* For ICs IN93LC46CN/CD, IN93AA46CN/CD
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