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Description M34C02-R

1 Description

The M34C02-R is a 2 Kbit serial EEPROM memories able to lock permanently the data in its
first half (from location 00h to 7Fh). This facility has been designed specifically for use in
DRAM DIMMs (dual interline memory modules) with serial presence detect. All the
information concerning the DRAM module configuration (such as its access speed, its size,
its organization) can be kept write protected in the first half of the memory.

This bottom half of the memory area can be write-protected using a specially designed
software write protection mechanism. By sending the device a specific sequence, the first
128 Bytes of the memory become permanently write protected. Care must be taken when
using this sequence as its effect cannot be reversed. In addition, the device allows the entire
memory area to be write protected, using the WC input (for example by tieing this inpu* to
Vee)-

These 1>C-compatible electrically erasable programmable memory (EEPRQI) Jevices are
organized as 256 x 8 bits.

I°C uses a two wire serial interface, comprising a bidirectional <2t ine and a clock line. The
device carries a built-in 4-bit device type identifier code (1010} in accordance with the 1’C
bus definition to access the memory area and a second dzvice type identifier code (0110) to
access the Protection Register. These codes are '1s£c tagether with three chip enable
inputs (E2, E1, EO) so that up to eight 2Kbit devicas 1nay be attached to the 12C bus and
selected individually.

The device behaves as a slave device: in *.2 “C protocol, with all memory operations
synchronized by the serial clock. Read =:1d Write operations are initiated by a Start
condition, generated by the bus master. The Start condition is followed by a device select
code and RW bit (as descrited in Table 2), terminated by an acknowledge bit.

When writing data to the \memory, the memory inserts an acknowledge bit during the oth pit
time, following th= hu. 1master’s 8-bit transmission. When data is read by the bus master, the
bus master a<kno\ ledges the receipt of the data byte in the same way. Data transfers are
terminatac by = Stop condition after an Ack for Write, and after a NoAck for Read.

Fiy.re1. Logic diagram

|
| Vce
3
EO-E2 i{) —— SDA
SCL M34C02-R
wCc —Q
Vss
Al01931c
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M34C02-R Description
Figure 2. TSSOP and MLP connections (top view)
M34C02-R
EO |1 8 V_CC
E1 |2 7| wC
E2 |3 6| SCL
Vgs |4 5| SDA
Al01932e
1. See Section 8: Package mechanical data for package dimensions, and how to identify pin-1.
Table 1. Signal names
Signal name description
EO, E1, E2 Chip Enable
SDA Serial Data N\
SCL Serial Clock \\U
wC Write Control O
Vee Supply voltage X
Vss Ground X
Ky_l 7/29
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Signal description

Serial Clock (SCL)

This input signal is used to strobe all data in and out of the device. In applications where this
signal is used by slave devices to synchronize the bus to a slower clock, the bus master
must have an open drain output, and a pull-up resistor can be connected from Serial Clock
(SCL) to V. (Figure 4 indicates how the value of the pull-up resistor can be calculated). In
most applications, though, this method of synchronization is not employed, and so the pull-
up resistor is not necessary, provided that the bus master has a push-pull (rather than open
drain) output.

Serial Data (SDA)

This bidirectional signal is used to transfer data in or out of the device. I. it an open drain
output that may be wire-OR’ed with other open drain or open collec’or tignals on the bus. A
pull up resistor must be connected from Serial Data (SDA) te 'v¢ ¢. (rigure 4 indicates how
the value of the pull-up resistor can be calculated).

Chip Enable (EO, E1, E2)

These input signals are used to set thz va.ue that is to be looked for on the three least
significant bits (b3, b2, b1) of the 7-bi. device select code. These inputs must be tied to V¢
or Vgg to establish the device selezi code.

Figure 3.  Chip Enab'e input connection

Vce Vee
' |
M34C02-R M34C02-R
|
‘ E |: Ei
v Vv
Ss SS Ai12819b

Write Control (WC)

This input signal is provided for protecting the contents of the whole memory from
inadvertent write operations. Write Control (WC) is used to enable (when driven low) or
disable (when driven high) write instructions to the entire memory area or to the Protection
Register.

When Write Control (WC) is tied low or left unconnected, the write protection of the first half
of the memory is determined by the status of the Protection Register.
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2.5

2.6

2.6.1

2.6.2

2.6.3

Vgg ground

Vgg is the reference for the V¢ supply voltage.

Supply voltage (V¢c)

Operating supply voltage V¢c

Prior to selecting the memory and issuing instructions to it, a valid and stable V¢ voltage
within the specified [Vc(min), Voc(max)] range must be applied (see Table 6). In order to
secure a stable DC supply voltage, it is recommended to decouple the V¢ line with a
suitable capacitor (usually of the order of 10nF to 100nF) close to the Vc/Vgg package
pins.

This voltage must remain stable and valid until the end of the transmission of the instruction
and, for a Write instruction, until the completion of the internal write cycie ().

Internal device reset

In order to prevent inadvertent Write operations during Pow er-up, a Power On Reset (POR)
circuit is included. At Power-up (continuous rise of V), tiie device will not respond to any
instruction until Vo has reached the Power On Pacet inreshold voltage (this threshold is
lower than the minimum V¢ operating voltace ¢=f.ned in Table 6).

When V¢ has passed the POR thresioin, the device is reset and in the Standby Power
mode.

Power-down

At Power-down (where V5 decreases continuously), as soon as V¢ drops from the normal
operating voltag< to below the Power On Reset threshold voltage, the device stops
responding tu oy instruction sent to it.

During Power-down, the device must be deselected and in Standby Power mode (that is
thei o should be no internal Write cycle in progress).

“igure 4. Maximum Rp value versus bus parasitic capacitance (C) for an I2C bus

0 Vee

16—\ \
g \
=3 \ Re Re
% 12 \
E N SDA N
& 8 . \ MASTER — C
£ N\ | fe = 100kHz SCL T
€ N
3 4 ™ = \\ —
= [ fo = 400kHz N c

; | ~H T

—_
o

100 1000
C (pF)

Al01665b
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Figure 5.  I2C bus protocol

SCL

5 <~ SDA >« SDA >
START

START
Condition

VTS G G G G G

STOP

" Input Change b
Condition Condition
SCL : 1 2 3 7 8 9

I 2

STOP

Condition
Al00792B
Table <. Levice select code
Device type Identifier(") Chip Enable address® | RW

|
| b7 b6 b5 b4 b3 b2 b1 b0
Memory area select code 1 0 1 0 Eo E1 EO RW
(two arrays)

Protection register select 0 1 1 0 Eo E1 EO RW
code

1. The most significant bit, b7, is sent first.
2. EO, E1 and E2 are compared against the respective external pins on the memory device.
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Device operation

The device supports the 1°C protocol. This is summarized in Figure 5. Any device that sends
data on to the bus is defined to be a transmitter, and any device that reads the data to be a
receiver. The device that controls the data transfer is known as the bus master, and the
other as the slave device. A data transfer can only be initiated by the bus master, which will
also provide the serial clock for synchronization. The memory device is always a slave in all
communication.

Start condition

Start is identified by a falling edge of Serial Data (SDA) while Serial Clock (SCL) is stab'e in
the high state. A Start condition must precede any data transfer command. The aavice
continuously monitors (except during a Write cycle) Serial Data (SDA) and S=ria Clock
(SCL) for a Start condition, and will not respond unless one is given.

Stop condition

Stop is identified by a rising edge of Serial Data (CBA) wiiile Serial Clock (SCL) is stable
and driven high. A Stop condition terminates co niavnication between the device and the
bus master. A Read command that is followac! 5" ivoAck can be followed by a Stop condition
to force the device into the Standby moua. A Stop condition at the end of a Write command
triggers the internal EEPROM Write ¢ ‘cl«.

Acknowledge bil \ ACK)

The acknowledas vit 5 used to indicate a successful byte transfer. The bus transmitter,
whether it be L1 riiaster or slave device, releases Serial Data (SDA) after sending eight bits
of data. During the ot clock pulse period, the receiver pulls Serial Data (SDA) low to
acknow'edge the receipt of the eight data bits.

Data input

During data input, the device samples Serial Data (SDA) on the rising edge of Serial Clock
(SCL). For correct device operation, Serial Data (SDA) must be stable during the rising edge
of Serial Clock (SCL), and the Serial Data (SDA) signal must change only when Serial Clock
(SCL) is driven low.

11/29
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3.5

12/29

Memory addressing

To start communication between the bus master and the slave device, the bus master must
initiate a Start condition. Following this, the bus master sends the device select code, shown
in Table 2 (on Serial Data (SDA), most significant bit first).

The device select code consists of a 4-bit Device Type Identifier, and a 3-bit Chip Enable
“Address” (E2, E1, EOQ). To address the memory array, the 4-bit Device Type ldentifier is
1010b; to address the Protection Register, it is 0110b.

Up to eight memory devices can be connected on a single I°C bus. Each one is given a
unique 3-bit code on the Chip Enable (EO, E1, E2) inputs. When the device select code is
received, the device only responds if the Chip Enable Address is the same as the value on
the Chip Enable (EO, E1, E2) inputs.

The 8™ bit is the Read/Write bit (RW). This bit is set to 1 for Read and 0 for Write operat.ons.

If a match occurs on the Device Select code, the corresponding device gives an
acknowledgment on Serial Data (SDA) during the 9" bit time. If the devisa ¢es not match
the Device Select code, it deselects itself from the bus, and goes intc Gtandby mode.

Table 3. Operating modes

Mode RW bit | WC(" | Bytes ’ Initial sequence
Current Address Read 1 X 1 _i_;*; i, Device Select, RW = 1
Random Address 0 X ]_ Start, Device Select, RW = 0, Address
Read 1 X | reStart, Device Select, RW = 1
Sequential Read 1 X 21 Similar to Current or Random Address Read
Byte Write 0o | A 1 Start, Device Select, RW = 0
Page Write A\ _O A <16 Start, Device Select, RW = 0

1. X= V|H orV”_.

Figure 5. Cctting the Write Protection Register (WC =0)

'—
! BUS ACTIVITY 5 CONTROL WORD %
| MASTER '5 BYTE ADDRESS DATA c'7)
LI ) rrrrrri rrrrrri
SDA LINE | | | | | | ||_|—
11 L L L 1 1 1.1 L L 1 1 1.1
| | |
BUS ACTIVITY ACK ACK ACK
VALUE VALUE

(DON'T CARE) (DON'T CARE)

Al01935B
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3.6

Setting the software write-protection

The M34C02-W has a hardware write-protection feature, using the Write Control (WC)
signal. This signal can be driven high or low, and must be held constant for the whole
instruction sequence. When Write Control (WC) is held high, the whole memory array
(addresses 00h to FFh) is write protected. When Write Control (WC) is held low, the write
protection of the memory array is dependent on whether software write-protection has been
set.

Software write-protection allows the bottom half of the memory area (addresses 00h to 7Fh)
to be permanently write protected irrespective of subsequent states of the Write Control
(WC) signal.

The write protection feature is activated by writing once to the Protection Register. The
Protection Register is accessed with the device select code set to 0110b (as shownr in
Table 2), and the E2, E1 and EO bits set according to the states being applied cn *he -2, E1
and EO signals. As for any other write command, Write Control (WC) needs ‘o be held low.
Address and data bytes must be sent with this command, but their valuvs a1 2 all ignored,
and are treated as Don’t Care. Once the Protection Register has becn wiitten, the write
protection of the first 128 Bytes of the memory is enabled, and it ii: riot possible to unprotect
these 128 Bytes, even if the device is powered off and on, and' regardless the state of Write
Control (WC).

When the Protection Register has been written, the i34C02-W no longer responds to the
device type identifier 0110b in either read or wri'e inode.

Figure 7.  Result of setting the w'ite n.ctection

[ 7] FFh FFh
| Liandard Standard
Array Array
Memoy ", 80h 80h
A0 7Fh , 7Fh
Standard Write
Array PrXtected
00h Y Joon
; Default EEPROM memory area State of the EEPROM memory
| state before write access area after write access
to the Protect Register to the Protect Register
Al01936C
13/29




Device operation M34C02-R

3.7

3.7.1

3.7.2

14/29

Write operations

Following a Start condition the bus master sends a device select code with the RW bit reset
to 0. The device acknowledges this, as shown in Figure 8, and waits for an address byte.
The device responds to the address byte with an acknowledge bit, and then waits for the
data byte.

When the bus master generates a Stop condition immediately after the Ack bit (in the “10t"
bit” time slot), either at the end of a Byte Write or a Page Write, the internal memory Write
cycle is triggered. A Stop condition at any other time slot does not trigger the internal Write
cycle.

During the internal Write cycle, Serial Data (SDA) and Serial Clock (SCL) are ignored, and
the device does not respond to any requests.

Byte Write

After the device select code and the address byte, the bus master senas on. uata byte. If
the addressed location is hardware write-protected, the device replies ‘o the data byte with
NoAck, and the location is not modified. If, instead, the addreszac! loeation is not Write-
protected, the device replies with Ack. The bus master terminctes the transfer by generating
a Stop condition, as shown in Figure 8.

Page Write

The Page Write mode allows up to 16 hvic's 'c be written in a single Write cycle, provided
that they are all located in the same [ age iri the memory: that is, the most significant
memory address bits are the same. If more bytes are sent than will fit up to the end of the
page, a condition known as ‘ron-over’ occurs. This should be avoided, as data starts to
become overwritten in an ‘'mpie:n entation dependent way.

The bus master sends froin 1 to 16 bytes of data, each of which is acknowledged by the
device if Write Genirer (WC) is low. If the addressed location is hardware write-protected,
the device repn=c (o the data byte with NoAck, and the locations are not modified. After each
byte is wre n3feired, the internal byte address counter (the 4 least significant address bits
onlv) is 'ncremented. The transfer is terminated by the bus master generating a Stop
sondition.
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[
-

| rrrrrnra
-'—| DATA IN N
1 L1 11 1.1

STOP :T

Figure 8. Write mode sequences in a non write-protected area
ACK ACK ACK
BYTE WRITE DEV SEL | BYTE ADDR DATA IN |_|
i | 5
< R/W =
c'7) 4]
ACK ACK ACK
PAGE WRITE DEV SEL BYTE ADDR | | DATAIN 1 DATA IN 2
) I N TN N N N N O N N - L L1 1.1 | N T T
|_
9(: J—
< R/W
w
ACK ACK

Al01941
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Minimizing system delays by polling on ACK

During the internal Write cycle, the device disconnects itself from the bus, and writes a copy

of the data from its internal latches to the memory cells.

The maximum Write time (t,,) is

shown in Table 10 and Table 12, but the typical time is shorter. To make use of this, a polling

sequence can be used by the bus master.

The sequence, as shown in Figure 9, is:
@ Initial condition: a Write cycle is in progress.

® Step 1: the bus master issues a Start condition followed by a device select code (the

first byte of the new instruction).

® Step 2: if the device is busy with the internal Write cycle, no Ack will be returned and
the bus master goes back to Step 1. If the device has terminated the internal Write
cycle, it responds with an Ack, indicating that the device is ready to receive the second
part of the instruction (the first byte of this instruction having been sent du-ir.q Step 1).

Figure 9. Write cycle polling flowchart using ACK

WRITE Cycle
in Progress

—

[ START Condition
v

DEVICE SELECT )

First byte of instruction
with RW = 0 already
decoded by the devict

Next
Operation is
Addressing the
Memory

i y
ReSTART |

Send Address
and Receive ACK

:

| STOP |

A 4

A

DATA for the
WRITE Operation

DEVICE SELECT
with RW =1

v
Continue the
WRITE Operation

v
Continue the
Random READ Operation

Al01847C
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3.8.1

3.8.2

3.8.3

3.8.4

Read operations

Read operations are performed independently of whether hardware or software protection
has been set.

The device has an internal address counter which is incremented each time a byte is read.

Random Address Read

A dummy Write is first performed to load the address into this address counter (as shown in
Figure 10) but without sending a Stop condition. Then, the bus master sends another Start
condition, and repeats the device select code, with the RW bit set to 1. The device
acknowledges this, and outputs the contents of the addressed byte. The bus master must
not acknowledge the byte, and terminates the transfer with a Stop condition.

Current Address Read

For the Current Address Read operation, following a Start condition, the b.s master only
sends a device select code with the RW bit set to 1. The device ac} ncw!zdges this, and
outputs the byte addressed by the internal address counter. Tne counter is then
incremented. The bus master terminates the transfer with a Siop condition, as shown in
Figure 10, without acknowledging the byte.

Sequential Read

This operation can be used after a Cviren Alddress Read or a Random Address Read. The
bus master does acknowledge the da:a hyte output, and sends additional clock pulses so
that the device continues to cutput the next byte in sequence. To terminate the stream of
bytes, the bus master must "ot c cknowledge the last byte, and must generate a Stop
condition, as shown in f-gure /0.

The output data ~emas irom consecutive addresses, with the internal address counter
automatically inzre niented after each byte output. After the last memory address, the
address ccuater ‘rolls-over’, and the device continues to output data from memory address
00h.

+cxknowledge in Read mode

For all Read commands, the device waits, after each byte read, for an acknowledgment
during the 91" bit time. If the bus master does not drive Serial Data (SDA) low during this
time, the device terminates the data transfer and switches to its Standby mode.

17/29
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Figure 10. Read mode sequences
ACK NO ACK
CURRENT TT T T 17T TT T T T 17T I
ADDRESS DEV SEL DATA OUT I—I
READ I T | | T A |
I W S
R/W
< [
'(B ]
ACK ACK ACK NO ACK
RANDOM TT T T 17T TT T T T 17T TT T T 17T |||||||I
ADDRESS DEV SEL * BYTE ADDR DEV SEL * DATA OUT I—I
READ ||||||I|||||||| L1111 1111111
= — = i o
< R/W < R/W o
= = 7))
[p) n
ACK ACK ACK NO ATK
SEQUENTIAL TTr 1 rrr Trrrrrr | =" -Tr | T T T T
CURRENT DEV SEL DATA OUT 1 |—" 1-| |_(')A JASUTN
READ F I | 1111111 LJ.. JERPN T T Y T I
I W S
= R/W )
'(7) (]
ACK ACK ACK ACK
SEQUENTIAL LI B B | TrrrT—.n i LI I B | LI N B B B | |I"I'
RANDOM DEV SEL * BY' E ADDR-l DEV SEL * DATAOUT 1| !
READ ||||||!|,_._~_|_|||| I T I | I T | L.
= N = —
< W T R/W
= =
[0} (%))
ACK NO ACK
al | LI B B I B |
-'—| DATA OUT N I—I
Jl I T T O |
o
O
5 Al01942
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7n= seven most significant bits of the device select code of a Random Read (in the 15t and 3 bytes) must

ve identical.
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4

4.1

Use within a DRAM DIMM

In the application, the M34C02-R is soldered directly in the printed circuit module. The 3
Chip Enable inputs (pins 1, 2 and 3) are wired at V¢ or Vgg through the DIMM socket (see
Table 4). The pull-up resistors needed for normal behavior of the I°C bus are connected on
the 1°C bus of the mother-board (as shown in Figure 11).

The Write Control (WC) of the M34C02-R can be left unconnected. However, connecting it
to Vgg is recommended, to maintain full read and write access.

Programming the M34C02-R

When the device is delivered, full read and write access is given to the whole meinoiv airay.
It is recommended that the first step is to use the test equipment to write the micJule
information (such as its access speed, its size, its organization) to the first haii of the
memory, starting from the first memory location. When the data has heen validated, the test
equipment can send a Write command to the Protection Registar usir.g the device select
code '01100000b’ followed by an address and data byte (mace up of Don’t Care values) as
shown in Figure 6. The first 128 bytes of the memory arex ire inen write-protected, and the
M34C02-R will no longer respond to the specific devica seiect code '0110000xb’. It is not
possible to reverse this sequence.

Table 4. DRAM DIMM connections

DIMM position F2 E1 EO

0 Wl Vss Vss Vss

1 ~\\ Vss Vss Vee

20N Vss Vee Vss

A Vss Vee Vee

4 Vee Vss Vss

x 5 Vee Vss Vee
| 6 Vee Vee Vss
7 Vee Vee Vee

19/29
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Initial delivery state

The device is delivered with all bits in the memory array set to 1 (each Byte contains FFh).

Figure 11. Serial presence detect block diagram

Al01937

DIMM Position 7 R =4.7kQ
E2 E1 E0O SCL SDA
Vee
DIMM Position 6
E2 E1 EO SCL SDA
Vee Vss AN
DIMM Position 5
E2 E1 E0O SCL SDA
Vee Vss Vec
DIMM Position 4 {
E2 E1 EO SCIIL $|"A ]
Vee Vss o
DIMM Position 3
E2 Ei E0O SCL SDA
T
''ss Vee
DIMM Po¢ition =
E2 E1 E0O SCL SDA
Vss Vcc Vss
DIMM Position 1
E2 E1 E0O SCL SDA
Vss Vece
DIMM Position 0
E2 E1 EO SCL SDA
Vss
SCL line SDA line

From the motherboard
12C master controller

EO, E1 and E2 are wired at each DIMM socket in a binary sequence for a maximum of 8 devices.

Common clock and common data are shared across all the devices.

Pull-up resistors are required on all SDA and SCL bus lines (typically 4.7 kQ) because these lines are open
drain when used as outputs.
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Maximum rating

Stressing the device above the rating listed in the absolute maximum ratings table may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in the operating sections of

this specification is not implied. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability. Refer also to the STMicroelectronics SURE

Program and other relevant quality documents.

Table 5. Absolute maximum ratings
Symbol Parameter Min Max. Unit

Ta Ambient operating temperature -40 90 °C

Tstg Storage temperature —65 150 ‘f N °C

TLEAD Lead temperature during soldering(" See AN °C
Vio Input or output voltage —056 | 65

Vee Supply voltage —_J‘C_I) 6.5 \'%

Veso rlilgggr))(szt)atlc discharge voltage (human body " _4000 4000 Vv

1. Compliant with JEDEC Std J-STD-020C (for small buav, S7-Pb or Pb assembly), the ST ECOPACK®
7191395 specification, and the European direc.’'ve n Restrictions on Hazardous Substances (RoHS)
2002/95/EU.

2. JEDEC Std JESD22-A114A (C1=100 pF, h1=*500 Q R2=500 Q)
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7 DC and AC parameters

This section summarizes the operating and measurement conditions, and the DC and AC
characteristics of the device. The parameters in the DC and AC characteristic tables that
follow are derived from tests performed under the measurement conditions summarized in
the relevant tables. Designers should check that the operating conditions in their circuit
match the measurement conditions when relying on the quoted parameters.

Table 6. Operating conditions (M34C02-R)

Symbol Parameter Min. Max. Unit
Vee Supply voltage 1.8 5.5 W
Ta Ambient operating temperature —40 85 . \ ¢ °2 o
Table 7. AC measurement conditions A\
Symbol Parameter Min. I Vax. Unit
CL Load capacitance ) ._(30 pF
Input rise and fall times 1 > 50 ns
Input levels | 0.2V to 0.8Vee
Input and output timing reference Ie'm'Q_ : 0.3V 10 0.7V

Figure 12. AC measurement I/O wave ‘orm

Input Leve's Input and Output
Timing Reference Levels

Al00825B

Tie 8. Input parameters
I Symbol Parameter(1)() Test condition Min. Max. Unit
Cin Input capacitance (SDA) 8 pF
Cin Input capacitance (other pins) 6 pF
Zwcr | WC input impedance ViN<0.3V 15 70 kQ
ZwcH | WC input impedance Vin > 0.7V¢e 500 kQ
tns Z:Lsui mgtrholr? rIC;oc;eLdand SDA) Single glitch 100 ns

Ta = 25°C, f = 400kHz
2. Sampled only, not 100% tested.
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DC and AC parameters

Table 9. DC characteristics
Symbol Parameter Test conditic:: (.’i_g :;;dsi,)t ion to those Min. Max. |Unit
U 0L, SDA, E0,E1 and E2) Vin=Vss or Voo £2 | A
Lo |Output leakage current Vout = Vss or Vg, SDA in Hi-Z *2 pA
Vg = 5V, fo= 400 kHz 5 A
(clock rise/fall time < 50 ns)
oo [Supply curen (clock sl e < 50,1 o |m
Vig = 1.8 V, fo = 400 kHz ] A
(clock rise/fall time < 50 ns)
lccy  [Standby supply current Vin=Vss orVee, Vec=5V I hA
Vin=Vgs or Ve, 1.8V <Vg <25V 05 | pA
25V <Ve 55V 03 [ 03Vee | V
Vi [Input low voltage(") —
1.8V <Vgc<25V -0.3 |0.25Vge | V
Viy  |Input high voltage () 0.7Vee | Voe+! | V
loL=3mA, Von =5V 04 |V
VoL [Output low voltage lo=2.1m# 22V< Ve <25V 0.4 \'
In =015 mA, Voo =18V 02 |V
1. The voltage source driving only EO, E1 anc,gln_puts must provide an impedance of less than 1kQ
Table 10.  AC characteristics
\ :.-,-:t conditions specified in Table 7
Symbol Alt. lL \J Parameter Min. | Max. | Unit
fc ‘sc'__ Clock frequency 400 | kHz
tore. | ‘mian | Clock pulse width high 600 ns
L loion t.ow |Clock pulse width low 1300 ns
touoe” | tr | SDAfall time 20 | 300 | ns
toxcx | tsu:pat | Data in setup time 100 ns
tciox | tHp:paT | Data in hold time 0 ns
tcLax tpy | Data out hold time 200 ns
tCLQV(Z) taa | Clock low to next data valid (access time) 200 900 ns
tCHDX(S) tsu:sTa | Start condition setup time 600 ns
tocL | tHD:sTA | Start condition hold time 600 ns
tcHpoH | tsu:sTo | Stop condition setup time 600 ns
tDHDL tgur | Time between Stop condition and next Start condition 1300 ns
tw twr | Write time 10 ms

Sampled only, not 100% tested.

2. To avoid spurious Start and Stop conditions, a minimum delay is placed between SCL=1 and the falling or

rising edge of SDA.

3. For a reStart condition, or following a write cycle.
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Figure 13. AC waveforms

tCHCL tCLCH .
A S A G f—
scL _/ : ... e
<—> DLCL
SDA In \ / / \_
tCHDX : {tCLDX SDA tDXCX: {CHDH| tDHDL
START < SDA > Change STOP  START
Condition Input Condition Condition
___________________________ |
/ \
SCL / \ ’
|
( ——
SDA In /
tCHDH (= tw —»{ tCHDX
STOP Write Cycle START
Condition Condition
SCL
tCLQV tCLQX
\l— e \/__ """ttt
SDA Out 7 "\. Data Valid

Al00795C
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Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

Figure 14. UFDFPN8 (MLP8) 8-lead ultra thin fine pitch dual flat package no lead
2 x 3 mm, package outline

D e b
1T
L 10 UiU t
|
|
E f—————v; ————— - | Ez
| T |
R nole ate
A 1
PR — | DN
} [©]dad]
Al
PP UFDFPN-01

Drawing is not to scale.

2. The central pad (the area E2 by D2 in the a>~¢ illustration) is pulled, internally, to Vgg. It must not be
allowed to be connected to any other veitage or signal line on the PCB, for example during the soldering
process.

Table 11. UFDFPN2 (W P8) 8-lead ultra thin fine pitch dual flat package no lead
2 x 3 mn., nackage mechanical data

| millimeters inches(")
Symbol |
Typ Min Max Typ Min Max

LA 0.550 0.450 0.600 0.0217 0.0177 0.0236
;_A_i 0.020 0.000 0.050 0.0008 0.0000 0.0020

b 0.250 0.200 0.300 0.0098 0.0079 0.0118

D 2.000 1.900 2.100 0.0787 0.0748 0.0827

D2 1.600 1.500 1.700 0.0630 0.0591 0.0669

E 3.000 2.900 3.100 0.1181 0.1142 0.1220

E2 0.200 0.100 0.300 0.0079 0.0039 0.0118

e 0.500 - - 0.0197 - -

L 0.450 0.400 0.500 0.0177 0.0157 0.0197

L1 0.150 0.0059

L3 0.300 0.0118

ddd® 0.080 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.

2. Applied for exposed die paddle and terminals. Exclude embedding part of exposed die paddle from
measuring.
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Figure 15. TSSOPS8 - 8 lead thin shrink small outline, package outline

E1 |E

CcP Y

i

"SCOUP8AM

1. Drawing is not to scale.

Table 12. TSSOP8 - 8 lead thin shrink small ovilil.e, package mechanical data
millimeters | inches("
Symbol -
Typ. Min. Viax. Typ. Min. Max.
A 1.200 0.0472
A1 2.050 0.150 0.0020 0.0059
A2 1000 | 0.800 1.050 0.0394 0.0315 0.0413
b | o190 0.300 0.0075 0.0118
c \J 0.090 0.200 0.0035 0.0079
)\ 0.100 0.0039
kQ D 3.000 2.900 3.100 0.1181 0.1142 0.1220
I 0.650 - - 0.0256 - -
E 6.400 6.200 6.600 0.2520 0.2441 0.2598
Ei 4.400 4.300 4.500 0.1732 0.1603 0.1772
L 0.600 0.450 0.750 0.0236 0.0177 0.0295
L1 1.000 0.0394
o 0° 8° 0° 8°

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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9 Part numbering

Table 13. Ordering information scheme

Example: M34C02 - RMB 6 T P

Device type
M34 = ASSP I2C serial access EEPROM

Device function
02 = 2 Kbit (256 x 8)

Operating voltage |
R=Vcc=1.8V1to5.5V (400 kHz) |

Package B
MB = UDFDFPN8 (MLP8)
DW = TSSOPS8 (169 mils width)

Device grade

~

6 = Industrial temperature range, 40 to o 7.
Device tested with standard test flow

Option
blank = standard packirg
T = Tape and Ree' t'acing

Platir g4 te.ciinology
P or G = ECOPACK® (RoHS compliant)

ror a list of available options (speed, package, etc.) or for further information on any aspect
of this device, please contact your nearest ST Sales Office.
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Revision history

Table 14.

Document revision history

Date

Revision

Description of Revision

27-Dec-1999

2.0

Adjustments to the formatting. 0 to 70°C temperature range removed from
DC and AC tables.

No change to description of device, or parameters

07-Dec-2000

21

New definition of lead soldering temperature absolute rating for certain
packages

13-Mar-2001

2.2

-R voltage range added

18-Jul-2002

2.3

TSSOP8 (3x3mm? body size) package (MSOP8) added

22-May-2002

2.4

VFDFPN8 package (MLP8) added

21-Jul-2003

3.0

Document reformatted. -F voltage range added.

17-Mar-2004

4.0

Table of Contents added. MLP package chicnyec. Absolute Maximum
Ratings for V,p(min) and Vsc(min) changeu. Soldering temperature
information clarified for RoHS compliar:: devices. Device grade information
clarified

14-Apr-2004

5.0

Typos corrected in Orderir g \n;armation example

26-Aug-2004

6.0

Device Grade claniizu Product List summary table added

30-Nov-2004

7.0

SO8 package .emc ved.

14-Oct-2005

80

M34C<C?-R operating frequency upgraded to 400 kHz. Modified

Szcion . 1: Device Internal Reset, Figure 4: Maximum Rp value versus
Ous parasitic capacitance (C) for an I2C bus, Table 8: Input parameters,
'cct values in Table 11: DC Characteristics (M34C02-W), Table 9: DC
characteristics, Table 15: DC Characteristics (M34C02-W-F) and moved
M34C02-R to Table 10: AC characteristics. Added Figure 3: Chip Enable
input connection. Added ECOPACK® and Ambient Operating
Temperature information.

11-Apr-2006

BN and DS (PDIP and TSSOP8) packages removed.

M34C02-F part number removed.

Test Conditions modified for Icc1 and Vg in Table 11: DC Characteristics
(M34C02-W).

Device Internal Reset removed and replaced by Section 2.6: Supply
voltage (Vc).

Blank option removed below Plating technology in Table 13.

05-Jun-2007

10

M34C02-W and M34C02-L part numbers removed.

Device grade 1 temperature range removed.

Section 2.5: Vgg ground added. I conditions modified in Table 9: DC
characteristics.

Table 11: UFDFPN8 (MLP8) 8-lead ultra thin fine pitch dual flat package
no lead 2 x 3 mm, package mechanical data updated.

25-Mar-2009

11

Section 3.6: Setting the software write-protection modified.

ECOPACK text and UDFDFPN8 package specifications updated in
Section 8: Package mechanical data. Small text changes.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its suxsidia.‘ec {'ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and ser ice s dzscribed herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and sz ices Jdescribed herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services e :crived herein.

No license, express or implied, by estoppel or otherwise, to any intellectual propertv 1'9: ts .s granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a | cer se grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a w.a ranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property container =1 2in.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AN[C/UR 3ALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESt FOP. A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMEF: 1 O~ AMY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED N V'RITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED "R W) RRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRCD'JC 'S OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PFOP :hTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE \'SED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of S i ocucts with provisions different from the statements and/or technical features set forth in this document shall immediately void
any war ‘ani/ granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liahii*, of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2009 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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