Features

¢ 3.0V to 3.6V Read/Write
¢ Burst Read Performance
— <100 MHz (RAS Latency = 2, CAS Latency = 6), 10 ns Cycle Time
tSAC = 7 ns
— <75 MHz (RAS Latency = 2, CAS Latency = 5), 13 ns Cycle Time
tsac=8ns
— <50 MHz (RAS Latency = 1, CAS Latency = 4), 20 ns Cycle Time
tsac =9 ns
* MRS Cycle with Address Key Programs
— RAS Latency (1 and 2)
— CAS Latency (2 ~ 8)
— Burst Length: 4, 8
— Burst Type: Sequential and Interleaved
¢ Word Selectable Organization
— 16 (Word Mode)/x 32 (Double Word Mode)
¢ Sector Erase Architecture
— Eight 256K Word or 128K Double Word (4-Mbit) Sectors
¢ Independent Asynchronous Boot Block
— 8K x 16 Bits with Hardware Lockout
* Fast Program Time
— 3-volt, 100 ps per Word/Double Word Typical
— 12-volt, 30 ps per Word/Double Word Typical
* Fast Sector Erase Time
— 2.5 Seconds at 3 Volts
- 1.6 Seconds at 12 Volts
* Low-power Operation
— lcc Read = 75 mA Typical
¢ Input and Output Pin Continuity Test Mode Optimizes Off-board Programming
* Package:
— 86-pin TSOP Type Il with Off-center Parting Line (OCPL) for Improved Reliability
* LVTTL-compatible Inputs and Outputs

Description

The AT49LD3200 or AT49LD3200B SFlash™ is a synchronous, high-bandwidth Flash
memory fabricated with Atmel’s high-performance CMOS process technology and is
organized either as 2,097,152 x 16 bits (word mode) or as 1,048,576 x 32 bits (double
word mode), depending on the polarity of the WORD pin (see Pin Function Descrip-
tion Table). Synchronous design allows precise cycle control. 1/O transactions are
possible on every clock cycle. All operations are synchronized to the rising edge of the
system clock. The range of operating frequencies, programmable burst length and
programmable latencies allow the same device to be useful for a variety of high-band-
width, high-performance memory system applications.

The AT49LD3200B will automatically activate the Asynchronous Boot Block after
power-up, whereas with the AT49LD3200, the Asynchronous Boot Block can be acti-
vated through Mode Register Set.

The synchronous DRAM interface allows designers to maximize system performance
while eliminating the need to shadow slow asynchronous Flash memory into high-
speed RAM.

The 32-megabit SFlash device is designed to sit on the synchronous memory bus and
operate alongside SDRAM.

AIMEL
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To maximize system manufacturing throughput the AT49LD3200(B) features high-
speed 12-volt program and erase options. Additionally, stand-alone programming cycle
time of individual devices or modules is optimized with Atmel’s unique input and output
pin continuity test mode.

Pin Configuration

TSOP (Type Il)
Top View
vee 1 O 86 [1VSS
DQO[]2 85 [1DQ31
vccQ 3 84 [1VSSQ
DQi16 |4 83[1DQ15
DQ1[]5 82 1 DQ30
VSSQL]6 81 [ vcea
DQ17 ] 7 80 [ DQ14
DQ2[]8 79 [ DQ29
vcecQ— 9 78 [1VSSQ
DQ18 ] 10 77 1 DQ13
DQ3 [ 11 76 [ DQ28
vssQ |12 75 [ vcecQ
DQ19 ] 13 741 DQ12
MR (] 14 73[INC
vcc |15 72 [1VSS
DQM ] 16 71 [INC
NC 17 70 1 VPP
CAS[ |18 69 1 WE
RAS ] 19 68 [ CLK
cSs {20 67 [ CKE
WORD [ 21 66 1 A9
Al2[22 65 1A8
A11 23 64 [1A7
A10 |24 631 A6
A0 ]25 62[1A5
A126 611 A4
A2 {27 60 [1A3
NC |28 59 [INC
vCcC |29 58 [1VSS
NC ] 30 57 INC
DQ4 ] 31 56 [ DQ27
VSSQ ] 32 55 [ VCCQ
DQ20 ]33 54 1 DQ11
DQ5[] 34 53 [ DQ26
VCCQ[]35 52 [1VSSQ
DQ21 ] 36 51 1 DQ10
DQ6 ] 37 50 [ DQ25
VSSQ ]38 49 [Jvcea
DQ22 ] 39 48 [ DQ9
DQ7 [] 40 47 [ DQ24
vceQ [ 41 46 [VSSQ
DQ23 [ 42 45[1DQ8
vcc[]43 44[1VSS
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Pin Function Description

Pin Name Input Function

CLK System Clock Active on the rising edge to sample all inputs.

CS Chip Select Disables or enables device operation by masking or enabling all inputs except
CLK and CKE.

CKE Clock Enable Masks system clock to freeze operation from the next clock cycle. CKE should be
enabled at least one cycle prior to new command. Disables input buffers for power-
down in standby mode.

AO - A12 Address Row/column addresses are multiplexed on the same pins.

Row address: RA; ~ RA;,, Column address: CA, ~ CAq (x32), CAy ~ CA; (x16)

RAS Row Address Strobe Latches row addresses on the rising edge of the CLK with RAS low.

Enables row access.

CAS Column Address Strobe Latches column addresses on the rising edge of the CLK with CAS low.
Enables column access.

MR Mode Register Set Enables mode register set with MR low. (Simultaneously CS, RAS and CAS are low).

DQO - DQ31 Data Input/Output Data input for program/erase. Data output for read.

VCC/VSS Power Supply/Ground Power and ground for the input buffers and the core logic.

VCCQ/VSSQ | Data Output Power/Ground | Power and ground for the output buffers.

WORD x32/x16 Mode Selection Double word mode/word mode, depending on polarity of WORD pin (WORD = high,
double word mode; WORD = low, word mode).

Should be set to the desired state during power-up and prior to any device operation.

DQM Data-out Masking Masks output operation when a complete burst is not required.

NC No Connection Not connected

WE Write Enable Enables the chip to be written.

VPP Program/Erase Pin Supply | Program/Erase power supply.

1940B-11/01
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Absolute Maximum Ratings*

Temperature under Bias ............ccccoevcueen.n. -55°C to +125°C *NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-

Storage Temperature ..........ccoceeeeeeeeeeeecrennns -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

All Input Voltages other conditions beyond those indicated in the

(including NC Pins) operational sections of this specification is not

with Respect to Ground............ccceeveirieeneenieene -0.6V to +4.6V implied. Exposure to absolute maximum rating
conditions for extended periods may affect device

All Output Voltages reliability.

with Respect to Ground...........cccovveeieenen. -0.6V to V¢ + 0.6V

Voltage on Vpp

with Respect to Ground ..........ccccoecvveeveeiinnnenn. -0.6V to +13.5V

Power Dissipation ............ccceeieeniieinee e 1w

Functional Block Diagram

DQoO DQ16 DQ15 DQ31

¢ i ] L] ] i i
WE > Program/ I’| 0 Buffer -

VPP ) Eras_e o
Logic ADD — 8K x 16 Boot Block
> o]
D o %)
CLK— & ;‘ g 1M x 32 %
ﬁ g § Cell Array >
ADD—>| g o S
8 L
- r
g LRAS
o 4>| Column Decoder |
LCKE | g
S Latency & Burst Length |
: r
2 ——
LRAS LMR | Programming Register |
T T TLCAS
| Timing Register |
f f ! f f f f
CLK CKE MR RAS CAS CS DQM
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DC and AC Operating Range

AT49LD3200(B)-10 AT49LD3200(B)-13 AT49LD3200(B)-20
Operating Temperature Commercial 0°C - 70°C 0°C -70°C 0°C -70°C
(Case) Industrial -40°C - 85°C -40°C - 85°C -40°C - 85°C
Vee Vecq Power Supply 3.0V to 3.6V 3.0V to 3.6V 3.0V to 3.6V
DC Characteristics
Symbol Parameter Condition Min Max Units
|sp1 V¢ Standby Current CMOS CKE =0, tgc = Min 20 mA
lsgo Ve Standby Current TTL CKE <V, (Max), toc = Min 20 mA
Isgs V¢ Active Standby Current CS >V, (Min), toc = Min 50 mA
lec V¢ Active Current tcc = Min, All Outputs Open 150 mA
e Input Leakage Current g\lﬁs r\]/c')’;‘ jn\éféfr’ ttagt 3=V0V -10 10 pA
lov O_utput Leakage Current (I0qyt (OV < Vour < VD_D Max) 10 10 UA
Disabled) All Outputs in High-Z
Vig Input High Voltage, All Inputs Note(" 2.0 Vpp + 0.3 v
Vi Input Low Voltage, All Inputs Note® -0.3 0.8 v
Vou Output High Voltage Level (Logic 1) lop=-2mA 24 \'
Voo Output Low Voltage Level (Logic 0) loo =2 mA 0.4 \Y

Notes: 1. V,,(max) = 4.6V for pulse width <10 ns acceptable, pulse width measured at 50% of pulse amplitude.
2. V) (min) = -1.5V for pulse width <10 ns acceptable, pulse width measured at 50% of pulse amplitude.

AC Operating Test Conditions
T, =010 70°C, V¢ = 3.3V = 0.3V, unless otherwise noted.

Parameter(!) Value
Timing Reference Levels of Input/Output Signals 1.4V

Input Signal Levels Viy/V, = 2.4V/0.4V
Transition Time (Rise & Fall) of Input Signals t/tr=1ns/1ns
Output Load LVTTL

Note: 1. If CLK transition time is longer than 1 ns, timing parameters should be compensated. Add [(, + t;)/2-1] ns for transition time
longer than 1 ns. Transition time is measured between V,_ (max) and V, (min).

AIMEL 5
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Figure 1. DC Output Load Circuit

3.3V
1200w
P SR . Vou(DC) = 2.4V, = -2 mA
utpu Ve (DC) = 0.4V, I = 2 mA
50 pF

870w

Figure 2. AC Output Load Circuit
Vit = 1.4V

50w

Output © +_ Z0 = 50w

j;SOpF
Pin Capacitance'"
f=1MHz, T = 25°C

Symbol Typ Max Units Conditions
Ciy 4 6 pF Viy =0V
Cour® 8 12 pF Vour =0V

Notes: 1. This parameter is characterized and is not 100% tested.
2. Vpp behaves as an output pin.

AT49LD3200(B) m——
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AC Read Characteristics

AC operating conditions unless otherwise noted.

<100 MHz <75 MHz <50 MHz
Symbol Parameter Min Max Min Max Min Max Units
tee CLK Cycle Time 10 13 20 ns
tsac CLK to Valid Output Delay 7 8 9 ns
ton Data Output Hold Time 3 4 4 ns
ton CLK High Pulse Width 3 4 6.5 ns
toL CLK Low Pulse Width 3 4 6.5 ns
tre Row-active to Row-active(! 11 10 9 clks
tss Input Setup Time 2 4 4 ns
tsy Input Hold Time 1 2 2 ns
tsiz CLK to Output in Low-Z 0 0 0 ns
tshz CLK to Output in High-Z 7 10 15 ns
tr Transition Time 0.1 10 0.1 10 0.1 10 ns
tyeve Valid CAS Enable to Valid CAS Enable® 9 8 7 clks

Notes: 1. These tgc values are for BL = 8. For BL = 4, tgc = 7 CLKs for up to 100 MHz, tgc = 6 CLKSs for up to 75 MHz, tgc = 5 CLKSs for
up to 50 MHz. RAS latency increase means a simultaneous tg¢ increase in the same number of cycles. (If RAS latency is
3 CLKs, tz¢ is 12 CLKs for BL = 8.) Refer to page 27 for gapless operation.
2. These tycyc values are for BL = 8. For BL = 4, t,,cyc = 5 CLKSs for up to 100 MHz, t,cyc = 4 CLKs for up to 75 MHz,
tycve = 3 CLKs for up to 50 MHz. Refer to page 27 for gapless operation.

AIMEL 7
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Function Truth Table
(V = Valid, X = Don’t Care, H = Logic High, L = Logic Low)

Abbreviations (RA: Row Address, CA: Column Address, NOP: No Operation Command, DWM: Double Word Mode, WM:

Word Mode)
Command CKEn-1 | CKEn | CS | RAS | CAS | MR® | DQM | Add. | WORD | VPP | WE
Register(! Mode Register Set H X L L L L X Code X X X
Row Active Row Access H X L | L H H X RA X X | x
& Latch
Read Column Access H X L | H L H X CA X X | H
& Latch
H X L H H L X X X X X
Burst Stop (Precharge on
Synch. DRAM) H X L L H L X X X X X
Power-down Two Entry H L X X X X X X X X X
and Clock Standby
DQM® H X X X X X v X X X X
H X H X X X X X X X X
No Operation Command
H X L H H H X X X X X
H
Organization Control® H X L H L H X CA X H
L
Program/Erase® H X L H L X X CA X X L
Fast Program/Erase® H X L H L X X CA X 12V | L
Program/Erase Inhibit H X H X X X X X X X X
Product Mode Register Set H X L L L L X A =H X X X
Identification” | Rgaq H X | L | H L H X L X X | H
Entry H X L H L X X CA X X L
Continuity Test Mode
Exit X X X X X X X Code® X X X

Notes: 1.
2.
3.
4,
5.
6.
7.
8.
9.

8

A, ~ Ag: Program keys (@MRS). After power-up, mode register set can be set before issuing other input command. After the
Mode Register Set command is completed, no new commands can be issued for 3 CLK Cycles, and CS or MR state must
be defined “H” within 3 CLK cycles. Refer to the Mode Register Control Table.

In the case CKE is low, two standby modes are possible. Those are standby mode in power-down, and active standby mode
in clock suspend (non-power-down).

Power-down: CKE = “L” (after no command is issued for 60 ps)

Clock Suspend: CKE = “L” (at the range of Row Active, Read and Data Out)

DQM sampled at rising edge of a CLK makes a high-Z state the data-out state, delayed by 2 CLK cycles.

Precharge command on Synch. DRAM can be used for Burst Stop operation during burst read operation only.

Mode selection is controlled by the polarity of WORD pin, “H” state is DWM, “L” state is WM. WORD should be set to the
desired state during power-up and prior to any device operation.

Data is provided through DQ, ~ DQs;. Refer to AC programming and erasing waveforms.

DQ, ~ DQj3; will output Manufacturer Code/Device Code.

Ag=Ay=Ay = “FLA1 = A&= Ap="

The user can tie MR and WE together to simplify the interface of the AT49LD3200(B) onto the standard SDRAM bus.

AT49LD3200(B) m——
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Asynchronous Boot Block Function Truth Table

Command CLK® | CKE® cs RAS | CAS MR DQGM | Add. | WORD | VPP WE
Read X X L X X X L Add X X
Output Disable X X L X X X H X X X
Program/Erase(" £ H L H L X X Add X L
Fast Program/Erase(") = H L H L X X Add X 12V L
Program/Erase Inhibit £ H H X X X X X X X X

Notes: 1. Program/Erase is performed through the synchronous bus cycle operation after the boot block is activated through either
power-up or Mode Register Set.
2. Itis recommended to hold CKE Low if CLK is running during asynchronous boot block mode except for synchronous com-
mand cycle and MRS operations.

Mode Register Control Table

Register Programmed with MRS

Address A7 A6 A5 A4 A3 A2 Al A0
Function Product ID RAS Latency CAS Latency Burst Type Burst Length
Product ID RAS Latency CAS Latency Burst Type Burst Length
A7 “Read” A6 Type A5 | A4 | A3 Length A2 Type A1 A0 Length
0 Array 0 1 0 0 0 Reserved 0 Sequential 0 0 Reserved
1 ID 1 2 0 0 1 2 1 Interleave 0 1 4
0 1 0 3 1 0 8
0 1 1 4 1 1 Boot Block
1 0 0 5
1 0 1 6
1 1 0 7
1 1 1 8

Note: 1. After power-up, when the user wants to change Mode Register Set, the user must exit from power-down mode and start
Mode Register Set before entering normal operation mode. Reserved modes are not to be used; device function in these
modes is not guaranteed.

AIMEL )
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Addressing Map
WORD = “H”: x32 Organization("

Function A, A, A, A, A, A, As A, Ag A, Ao Ay Ay,
Row Address RA, | RA, | RA, | RA; | RA, | RA; RAg RA, | RA; | RA; | RA,, | RA,, | RA,
Column Address | CA, | CA, | CA, | CA; | CA, | CA; | CAW X X X X X X

Note: 1. Column Address MSB (at x32 organization) (X = Don’t Care)

WORD = “L”: x16 Organization'"

Function A, A, A, A, A, A, As A, Ag Ay A Ay Ay,
Row Address RA, | RA; | RA, | RA; | RA, | RA; | RA; RA, RA; | RA; | RA,, | RA,; | RA,
Column Address | CA, | CA, | CA, | CA; | CA, | CA; | CA, | CA(D X X X X X

Note: 1. Column Address MSB (at x16 organization) (X = Don’t Care)

Each Address is Arranged as Follows"®
For X32 operation,

MSB LSB

Address Register | ARy, | ARy | ARy, AR; | AR, | AR AR; | AR, | AR, | AR,

Address RA, | RA, | RA, RA, | RA, | CA; CA; | CA, | CA, | CA,
BL=4

* Initial Address |BL =8

Notes: 1. For X16 operation, when CA, is set to Low, data belonging to 0 ~ 15th registers are output to DQ, ~ DQ;5 pins, and when
CA, is set to High, data belonging to 16 ~ 31th registers are output to DQ, ~ DQy; pins.
2. Asynchronous Boot Block uses x16 operation and A, ~ A,, as address inputs.
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Burst Sequence (Burst Length = 4)

Initial Address
Al A0 Sequential Interleave

0 0 1 2 3 0 1 2

0 1 2 3 0 1 0 3

1 0 3 0 1 2 3 0

1 1 0 1 2 3 2 1

Burst Sequence (Burst Length = 8)
Initial Address
A2 A1 A0 Sequential Interleave

0 0 0 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
0 0 1 1 2 3 4 5 6 7 0 1 0 3 2 5 4 7 6
0 1 0 2 3 4 5 6 7 0 1 2 3 0 1 6 7 4 5
0 1 1 3 4 5 6 7 0 1 2 3 2 1 0 7 6 5 4
1 0 0 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3
1 0 1 5 6 7 0 1 2 3 4 5 4 7 6 1 0 3 2
1 1 0 6 7 0 1 2 3 4 5 6 7 4 5 2 3 0 1
1 1 1 7 0 1 2 3 4 5 6 7 6 5 4 3 2 1 0

Device Operations

Clock (CLK)

Clock Enable (CKE)

NOP and Device
Deselect

1940B-11/01

A square wave signal (CLK) must be applied externally at cycle time t;.. All operations
are synchronized to the rising edge of the clock. The clock transitions must be mono-
tonic between V_and V. During operation with CKE high, all inputs are assumed to be
in valid state (low or high) for the duration of setup and hold time around the positive
edge of the clock for proper functionality and I specifications.

The clock enable (CKE) gates the clock into the AT49LD3200(B) and is asserted high
during all cycles, except for power-down, standby and clock suspend mode. If CKE goes
low synchronously with clock (setup and hold time same as other inputs), the internal
clock is suspended from the next clock cycle and the state of output and burst address
is frozen for as long as the CKE remains low. All other inputs are ignored from the next
clock cycle after CKE goes low. The AT49LD3200(B) remains in the power-down mode,
ignoring other inputs for as long as CKE remains low. The power-down exit is synchro-
nous as the internal clock is suspended. When CKE goes high at least “1 CLK + tgg”
before the rising edge of the clock, then the AT49LD3200 becomes active from the
same clock edge accepting all the input commands.

When RAS, CAS and MR are high, the AT49LD3200(B) performs no operation (NOP).
NOP does not initiate any new operation. Device deselect is also a NOP and is entered
by asserting CS high. CS high disables the command decoder so that RAS, CAS, MR

AIMEL 1



Power-up

Mode Selection Control

Address Decoding

Mode Register Set (MRS)

AIMEL

and all the address inputs are ignored. In addition, entering a Mode Register Set com-
mand in the middle of a normal operation results in an illegal state in the
AT49LD3200(B).

The following power-up sequence is recommended.

1. Apply power and start clock. Hold the MR, CKE and DQM inputs high; all other
pins are a NOP condition at the inputs before or along with V¢ (and Vecq)
supply.

2. Set WORD to the desired state (prior to any device operation).

3. To change the default Mode Register Set values, perform a Mode Register Set
cycle to program the RAS latency, CAS latency, burst length and burst type.

4. Atthe end of three clock cycles after the mode register set cycle, the device is
ready for operation.

When the above sequence is used for power-up, all outputs will be in high impedance
state. The high impedance of outputs is not guaranteed in any other power-up
sequence.

For AT49LD3200B, Asynchronous Boot Block will be selected after power-up.

Mode selection is controlled by the polarity of WORD pin. WORD should be set to the
desired state during power-up and prior to any device operation. The AT49LD3200(B)
can be organized as either double word wide (x32) or word wide (x16). The organization
is selected via the WORD pin. When WORD is asserted high (V ), the double word-
wide organization is selected. When WORD is asserted low (V, ), the word-wide organi-
zation is selected.

The address bits required to decode one of the available cell locations out of the total
depth are multiplexed onto the address select pins and latched by externally applying
two commands. The first command, RAS asserted low, latches the row address into the
device. A second command, CAS asserted low, subsequently latches the column
address.

The mode register stores the data for controlling the various operating modes of
AT49LD3200(B). It programs the RAS latency, CAS latency, burst length, burst type,
selects product ID Read or activates the Asynchronous Boot Block. For
AT49LD3200(B), the default value of the mode register is defined as array read with
RAS latency = 2, CAS latency = 5, burst length = 4, sequential burst type. When and if
the user wants to change its values, the user must exit from power-down mode and start
Mode Register Set before entering normal operation mode. The mode register is repro-
grammed by asserting low on CS, RAS, CAS and MR (the AT49LD3200(B) should be in
active mode with CKE already high prior to writing the mode register). The state of
address pins A, ~ A, in the same cycle as CS, RAS, CAS and MR going low is the data
written in the mode register. Three clock cycles are required to complete the program in
the mode register, therefore after a Mode Register Set command is completed, no new
commands can be issued for 3 clock cycles and CS or MR must be high within 3 clock
cycles. The mode register is divided into various fields, depending on functionality. The
burst length field uses A, ~ A4, burst type uses A,, CAS latency (read latency from col-
umn address) uses A, ~ A, RAS latency uses Aq (RAS to CAS delay), array read or
product ID read uses A7. Refer to Mode Register Control Table for specific codes for

various burst lengths, burst types, CAS latencies, RAS latencies, and read modes.

1940B-11/01
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Latency

DQM Operation

Burst Read

Sector Erase

Word/Double Word
Programming

1940B-11/01

There are latencies between the issuance of a Row Active command and when data is
available on the 1/0 buffers. The RAS to CAS delay is defined as the RAS latency. The
CAS to data out delay is the CAS latency. The CAS and RAS latencies are programma-
ble through the mode register. RAS latencies of 1 and 2, and CAS latencies of 2 through
6 are supported. It is understood that some RAS and CAS latency values are reserved
for future use, and are not available in this generation of synchronous Flash. The follow-
ing are the supported minimum values: RAS latency = 2, and CAS latency = 6 for 100
MHz operation, and RAS latency = 2, and CAS latency = 5 for 66 MHz operation, and
RAS latency = 1, and CAS latency = 4 for 50 MHz operation, and RAS latency = 1, and
CAS latency = 3 for 33 MHz operation.

The DQM is used to mask output operations when a complete burst read is not required.
It works similar to OE during a read operation. The read latency is two cycles from DQM,
which means DQM masking occurs two cycles later in the read cycle. DQM operation is
synchronous with the clock. The masking occurs for a complete cycle. (Also refer to the
DQM timing diagram.)

The Burst Read command is used to access a burst of data on consecutive clock cycles
from an active row state. The Burst Read command is issued by asserting low CS and
CAS with MR being high on the rising edge of the clock. The first output appears in CAS
latency number of clock cycles after the issuance of the Burst Read command. The
burst length, burst sequence and latency from the Burst Read command are determined
by the mode register, which is already programmed. Burst read can be initiated on any
column address of the active row. The output goes into high-impedance at the end of
the burst, unless a new burst read is initiated to keep the data output gapless. The burst
read can be terminated by issuing another burst read.

Before a word/double word can be reprogrammed, it must be erased. The erased state
of the memory bits is a logical “1”. The AT49LD3200(B) is organized into eight uniform
four megabit sectors (SAO - SA7) that can be individually erased. The Sector Erase
command is a synchronous six-bus cycle operation (refer to the Command Definition
table and Program Cycle and Erase Cycle waveforms). The erase code consists of 6-
byte (DQ8 - DQ31 are Don’'t Care inputs for the command) load commands to specific
address locations with a specific data pattern. The sector address and 30H data input
are latched in the sixth cycle. The sector erase starts at the following rising edge of CLK
after the sixth cycle. The erase operation is internally controlled; it will automatically time
to completion.

Any commands written to the device during the erase cycle will be ignored. The maxi-
mum time needed to erase one sector is tgc.

Once a sector is erased, it is programmed (to a logical “0”) on a word-by-word/double-
word-by-double-word basis. Programming is accomplished via the internal device com-
mand register and is synchronous four-bus cycle operation (refer to the Command
Definition table and Program Cycle and Erase Cycle waveforms). The programming
operation starts at the following rising edge of CLK after the fourth cycle. The device will
automatically generate the required internal program pulses.

Any commands written to the device during the embedded programming cycle will be
ignored. Please note that a data “0” cannot be programmed back to a “1”; only erase
operations can convert “0”s to “1”s. Programming is completed after the specified tpgy
cycle time. The DATA polling feature may also be used to indicate the end of a program
cycle.

AIMEL 13



Product Identification

DATA Polling

Hardware Data
Protection

Continuity Test Mode

AlmEL

The product identification mode identifies the device and manufacturer as Atmel. This
mode can be used by an on-board controller or external programmer to identify the cor-
rect programming algorithm for the Atmel product.

The AT49LD3200(B) features DATA polling to indicate the end of a program or sector
erase cycle. DATA polling may begin at any time during the program or sector erase
cycle.

During a program cycle, an attempted read of the last word/double word loaded will
result in the complement of the loaded data in DQ7. Once the program cycle has com-
pleted, true valid data can be read on all outputs and the next cycle may begin.

During a sector erase operation, an attempt to read the device will give a “0” on DQ?7.
Once the sector erase cycle has completed, logical “1” data can be read on all outputs
from the device.

Hardware features protect against inadvertent programming or erasure to the
AT49LD3200(B) in the following way: V¢ sense: if V¢ is below 2.3V (typical), the pro-
gram or erase function is inhibited; but if Vs dips below 2.3V during program or erase
cycle, the respective function will be interrupted and the data at the location being pro-
grammed may be corrupted.

The AT49LD3200(B) has built-in circuitries to make input and output pin continuity
check simple and easy. This mode can be activated via the internal device command
register and is a synchronous five-bus cycle operation (refer to the Command Definition
Table and Continuity Test Mode Entry Waveforms). After the bus cycle operation, keep
DQM high (V,4) and allow 5 psec for circuit setup time or until data is no longer asserted
at DQO - DQ7, whichever takes longer. This will keep DQO - DQ7 from contention since
data is asserted at DQO - DQ7 during the mode entry sequence. Then DQM can be
asserted low (V, ) to enable DQO - DQ7 for test. Once in this asynchronous mode, input
pins are virtually tied to output pins internally forming input - output pin pairs. The output
pin of the pair will follow the logic state of the input pin of the pair (refer to the Input -
Output Pin Pairs table). To exit the mode, A,, A, and A, are asserted high (V,4) and A,
A;pand A, are asserted low (V, ), allow 5 psec for circuit recovery time before returning
the device for normal operation.

1940B-11/01
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Asynchronous Boot
Block

1940B-11/01

Input - Output Pin Pairs

Input Output

MR DQO, DQ16
RAS DQ1, DQ17
CAS DQ2

DQM DQ18

Ccs DQ3
WORD DQ19

A12 DQ4

A1 DQ20

A10 DQ5

A0 DQ21

At DQ6, DQ22
A2 DQ7, DQ23
A3 DQs8, DQ24
A4 DQ9Y, DQ25
A5 DQ10

A6 DQ26

A7 DQ11

A8 DQ27

A9 DQ12

CKE DQ28

CLK DQ13, DQ29
WE DQ14, DQ30
VPP DQ15, DQ31

The AT49LD3200B will automatically activate the Asynchronous Boot Block after
power-up and the AT49LD3200 can activate the Asynchronous Boot Block through the
Mode Register Set. The size of the boot block is 8K x 16 bits with addresses Ay ~ Ay,
and outputs DQ, ~ DQ;5. The contents of the boot block are accessed asynchronously,
meaning the data at outputs will change according to the address inputs after tyq, with-
out any external clocking signals.

Programs and erases are performed using the synchronous bus cycle operation (refer
to Command Definitions table and Program Cycle and Erase Cycle waveforms) after the
boot block is activated either through power-up or Mode Register Set. Programming of
the boot block is set up for x16 mode.

This Asynchronous Boot Block has a lockout feature that prevents programming or
erasing of data in this boot block once the feature has been enabled. This feature does
not have to be activated; the boot block’s usage as a protected region is optional to the
user. Once this feature is enabled, the data in the boot block can no longer be erased or
programmed when input levels of 3.6V or less are used. To activate the lockout feature,

AIMEL 15
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Boot Block Lockout command, which is a synchronous five-bus cycle operation, must be
performed (refer to Command Definitions table and Program Cycle Waveforms).

A software method is available to determine if programming or erasing of the boot block
is locked out. Issue Boot Block Lockout Verify command and observe DQ, ~ DQ,. If the
data show 00H/02H, the boot block can be programmed or erased; if the data show
01H/03H, the lockout feature has been enabled and the boot block cannot be pro-
grammed or erased. The Boot Block Lockout Verify Exit command should be used to
return to standard operation (refer to Command Definition table and Boot Block Lockout
Verify Waveforms).

The user can override the boot block lockout by taking the MR pin to 12 volts after the
boot block is activated. When the MR pin is brought back to TTL levels, the boot block
lockout feature is again active.

AT49LD3200(B) m——

1940B-11/01



e A T491.D3200(B)

Command Definition in Hex("

1st Bus Cycle 2nd Bus Cycle 3rd Bus Cycle 4th Bus Cycle 5th Bus Cycle 6th Bus Cycle

Command Bus
Sequence |Cycles| RA CA | Data | RA CA | Data | RA CA | Data | RA CA |Data| RA | CA | Data| RA | CA | Data
Word/
Double 4 | AA | 55 | AA| 55 | 2A | 55 | AA | 55 | A0 | RA | CA | Dy
Word
Program
Sector )
Erase 6 AA 55 AA 55 2A 55 AA 55 80 AA 55 AA 55 2A 55 | SA X 30
Continuity
Test Mode 5 AA 55 AA 55 2A 55 AA 55 80 AA 55 AA AA 55 70
Entry
BootBlock | 5 | aAn | 55 | AA | 55 | 2A | 55 | AA | 55 | 80 | AA | 55 | AA | AA | 55 | 40
Lockout
Boot Block
Lockout 5 AA 55 AA 55 2A 55 AA 55 80 AA 55 AA AA 55 90
Verify
Boot Block
Lockout 5 AA 55 AA 55 2A 55 AA 55 80 AA 55 AA AA 55 FO
Verify Exit
Notes: 1. The DATA FORMAT in each bus cycle is as follows: DQ31 - DQ8 (Don’t Care); DQ7 - DQO (Hex).

2. SA = Sector Addresses: Any word/double word address within a sector can be used to designate the sector address.

See Sector Address Mapping table below.
3. Allow minimum 200 ns after Boot Block Lockout Verify command and before Read.
4. Allow minimum 10 ps after Boot Block Lockout Verify Exit command for the device to return to standard operation.

Sector Address Mapping

x16 x32
Address Range Address Range
Sector Size (Word/Double Word) CA,, RA,,., CA;., RA,,,
SAO0 256K/128K X ggii X gg§§
SA1 256K/128K X g‘;ii X (O);lii
SA2 256K/128K X 8;))2(( X 8;;((;((
SA3 256K/128K X (())lc:;))(())(( X 8|C:;;((;((
SA4 256K/128K X 1 gii X 1 gii
SA5 256K/128K X 1 ‘;ii X 1 jii
SA6 256K/128K X : g);); X :g))i))i
SA7 256K/128K X 12))(())(( X IIC:;))S((

1940B-11/01
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Basic Feature and Function Descriptions

MRS
Mode Register Set
oo L L () L ()
1 1 1 ‘ sgL)K ‘ 1 1
Clock Suspend

Clock Suspended During Burst Read (BL=4)

CKE T T ]
1 1 1 X \]—1 'Maskedl by CKE : '
Internal ‘ ‘ ‘ T ‘ !
CLK ' ' ' ' nooa ' .

Data ——————(DQo )D& DQz ) DQs)y———

( ) : This command cannot be activated.
Suspended Dout

Clock Suspend Exit and Power-down Exit

1) Clock Suspend Exit 2) Power Down
CLK CLK
CKE s CKE . 1 F tss
memal T 1 ] mtemal . L) [
CLK ‘ CLK | j ‘ ‘ ‘ ‘ !

o (o) ow

Note:  After Mode Register Set command is completed, no new commands can be issued for 3 clock cycles, and MR or CS should be
fixed “H” within a minimum of 3 clock cycles.
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DQM Operation

1) Read Mask (BL=4)

CLK
CMD . {rD) l l Z Z Z Z
DQM : : : |_<'\ : : : : '

' ' ' \ Masked by DQM

Data(CL2) ;———(3_&%_) Hidh-Z 7D g

SPRET S S S oy 1 3 S
Data(CL4) ~ ——— P2 50 Y pq, ) Dag)—

DQM to Data-out Mask = 2CLKs

DQM

. . x - High-Z /— 5 —\ High-Z \:H'hZ: : X
Data(CL2) W DQs 'gh {DQs—r2"% (Dpar) :

. : . High-Z /— o = \Hi hz/——\ HighZ.
Data(CL3) —,—,—,—@—'Q,—L___/ O (bas ——"%—{ pae) par
Data(CL4) —— . HOE e \HiohZ (poy  Hahz: DQs ) DQsY DGy >—

?

Note:  DQM makes data out high-Z after 2 CLKs, which should be masked by CKE “L".

AIMEL 19
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=5, Burst Length =4

2, CAS Latency

Read Cycle I: Normal @RAS Latency

[_]:DontCare

[

[

[

[

|
Read

[
[
[
[
[
Row Active

\

i

/
Read

[
[
[
[
[
Row Active

When the burst length is 4 at 66 MHz, tg is equal to 6 clock cycles.

Note:

AT49LD3200(B)
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=5, Burst Length =4

2, CAS Latency

Read Cycle II: Consecutive Column Access @RAS Latency

[S!
Qo
||||||| <]
o
[aY)
e}
||||||| 8----
a
=
|||||| Sl8l-----
A
)
Qo
|||||| Olllll
o
[s2)
©
||||||| Sl----
la}
N
©
||||||| Sl----
la}
©
||||||| Sl----
la}
o
R <
||||||| Q|..nh.u|||
ol |
B
i
|
o
®
(9]
X
[$]
- - - O - - | ——— -~
o
<
I
o
U © N
o
2 <
I
P I S .
(o)}
C
)
-
|||||||| 5 —— - -
3
@

]
tss'
I
I
I
I
I
L
|
|
I
I
I

- - - —e—

/ 1\

[ ]:Dont Care

Read

Read

Row Active

4, CA, access read is completed, CA, access read begins.

When column access is initiated beyond ty,cyc, at BL

Note:

21
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2, CAS Latency

=4

5, Burst Length

Read Cycle lll: Clock Suspend @RAS Latency

()]
[oe]
N~
©
5K
<
(0]
[aV]
-
S
o Lo
s
Lo
()]
_—— S
8N N
7W
©
Te]
ol vy, |
Q
G 1
) G,
o
O
(&)
zﬂ Mt
o |
4 ©
3 £ 5%
(@] mC

1
|||||| ©
g
o
o
©
|||||| g
(@]
S
3
-
IIB ||||||
<
[
2]
X
o
S <J IR
o
<
1l
IIC ||||||
3
A
2 3
v <
__Fv__ 2.
o
C
Q
-
-~
o
>
o
S
2
o]
o
©
o

|:| : Dorit Care

Clock Suspend Resume

Read

Row Active

From next clock after CKE goes low, clock suspension begins.
2. For clock suspension, data output state is held and maintained.

1.

Notes:

AT49LD3200(B)
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=8

Read Interrupted by Precharge Command and Burst Read Stop Cycle @Burst Length

17 18 19

/16

12 13 14

aVata¥atavaValaVal

11

-

\

/ 1\

CAb

CAa

RAa

ADDR

q[w
= | 2
||||||||| SF--4
(a]
= 3
F- - §|-——-18F--
o [a]
3 2
IIIIQIII Q
o o
[ 3
IIIIQIII Q -_-—
a [a]
) —
o
L ——|8|---{0F---
a [a]
z 2
L ——|8|---{0F---
a [a]
)
2
g
[a]

8y
]
|||||||| SL-_
a
= )
©
L R - S
a
o
©

|
|
|
Q

| |
| |
| |
/DQaO DQai1X{DQa2 A DQa3 X DQa4
| |
| |
| |
/\ DQa0)X DQa1)(D
| |
| |
| |

Data

- — - «—

- — - —
___. g
- — — —

- — —

[
[
[
Row Active

Precharge

Read

Burst Stop

Read

:l : Don't Care

The Burst Stop command is valid at every page burst length. The data bus goes to high-Z after the CAS latency from the

Burst Stop command is issued.
2. The interval between Read command (column address presented) and Burst Stop command is 1 cycle (min).

1.

Notes:

23
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=5, Burst Length =4

2, CAS Latency

Power-down and Clock Suspend Cycle: @RAS Latency

CLK
(internal)

L

[N

(2]
O

ADDR

DQa2

|

|

|

|

|
Read

Row Active

Clock Suspend
Exit

Clock Suspend
Entry

Power-down
Exit

Power-down
Entry

|:] : Dornit Care

From next clock after CKE goes low, clock suspend and power-down begins.
2. After power-down exit, NOP should be issued and new command can be issued after 1 clock.

3. Clock suspend is in active standby mode.

1.

Notes:

AT49LD3200(B)
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=5, Burst Length =4

2, CAS Latency

Mode Register Set: @RAS Latency

C
RAS

CAa

[=)
©

- - = oF-—-—4
(@]

/

\

Row Active

MRS

|:] : Donlt Care

After the Mode Register Set is completed, no new commands can be issued for 3 CLK cycles.

1.

Notes:

2. After power-up, necessarily Mode Register Set should be completed at least one time and CS or MR must be fixed “H” within

3 clock cycles, and when user wants to change Mode Register Set, user must exit from power-down mode and start Mode

Register Set before chip enters normal operation mode.

25
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Detailed Functional Truth Table

Current - Input Signal -
State CKE S RAS CAS MR Add. Next State Operation
X X X X X Power-down
After -
Power-up“) L L H H RA Row Active; latch RA
L L L L Code Mode Register Set
If consecutive row access is issued within tzc (min.)
H L L H H RA without CAS enabling, only the final RA is valid.
Row Active H L H L H CA Begin READ; latch CA
L L L L Code | lllegal™
X X X X X Clock Suspend
Row Access in Read State, within the tz¢, previous
H L L H H RA read is |gnored anq new row is activated. Beyond the
tre, Previous read is completed and new read
begins.
Consecutive Column Access, within the tycy¢, only
H L H L H CA Fhe final CA is valid and the previous burst regd is
READ ignored. Beyond the ty¢c, the previous read is
completed and new read begins.
H L L H L X NOP (after Burst Read)/Read Interrupt
H L H H L X NOP (after Burst Read)/Read Interrupt
H L L L L Code | lllegal™
L X X X X X Clock Suspend/Power-down
Any State L L L L H X Low Power Consumption Mode
Any State H L H H H X NOP
H L L L H X lllegal
Any State
H L H L L CA llegal

Note: 1. After the power-up, when user wants to change MR Set, user must exit from power-down mode and start MR Set before chip
enters normal operation mode.
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Technical Notes

Frequency vs. AC Parameter Relationship Table("

<100 MHz
Burst Length RAS Latency CAS Latency tgc (min) tycvc (min)
6 7 5@
4 2
7 8 6
6 11 9@
8 2
7 12 10
<75 MHz
Burst Length RAS Latency CAS Latency trc (mMin) tycvc (Min)
5 6 4@
4 2
6 7 5
5 10 8@
8 2
6 11 9
<50 MHz
Burst Length RAS Latency CAS Latency tgrc (min) tycyc (min)
4 4@ 3/4@
4 1 5 5 4@
6 6 5
4 8@ 7/8@
8 1 5 9 8@
6 10 9

Notes: 1. Above tables are not specifications values, but rather the actual number of clock cycles. There are no gapless operations for

CAS latency 7 and 8.
2. Minimum clocks for gapless operation.

3. tge (Max) = tycyc (Max) = 50 ps. If tge (Max) or tycyc (Max) has been reached, a new “ACTIVE” command is necessary for

new access.

1940B-11/01
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CAS Interrupt

Read interrupted by Read (BL=4) ("

CLK | ;

CMD ' ' ' ' '
ADD . |
Data(Cly) ~ ———— QB0 :
\ I I I I .y
Data(CLé) ! — — \D(?BOX D(:,)B1>(D(I)Bz).
' B ' ' ' ' ' ' '
Notes: 1. By “Interrupt’, it is meant to stop Burst Read by external command before the end of burst. By “CAS Interrupt”, to stop Burst

Read by CAS access.
2. CAS to CAS delay (=1 CLK).

Read Interrupt Operation by Issuing the Precharge of Burst Stop Command

CASE 1) Issued read Interrupt command during burst read operation period.

oLk CLK mmmm
CMD CMD . W :
Data(CL2) Data(CL2) @ :

Data(CL3) - - DQo DQ1 Data(CL3) . : : DQo :
Data(CLe) — 1 DQo DQ1 Data(CL4) ————————————{ DQo

CASE II) Issued read Interrupt command between read command and data out.

e LU L L L L e [ LILILIL L L
CMD CMD | :

@ &) ' |
Data(CL2) ; —(DQo }— ; . Data(CL2) ; , —{DPQo — !
Data(CL3) * . . —(DQo }— Data(CL3) : : +—{DQo )
Data(CL4) ; : : : —{DQo )— Data(CL4) : Z Z Z —{DQo }—

Notes: 1. The data bus goes to high-Z after CAS latency from the Burst Stop (or precharge) command.
2. Valid output data will last up to CL-1 clock cycle from PRE command.

1940B-11/01
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Read Cycle Depending on tgc

@RL =2,CL =6, BL =4; 100 MHz

' ' ' ' ' ' tCC=10ns ' ' ' ' 1 '
oo (act) : (Rpa) : : + (AcT) - (ROR)OASED 0
e 1 <:> l . CASE L

: : : : 1 . . CASEIN) | ‘ ‘ Lo ‘ :
CASEl) —t i 1 o . H'gh K ———(paxs @ DQb? @ ;

CASEIl) — 1 1 1 1 . I /Doao DQa1 @ DQb1 DQb2)DQba

CASEIll) — : : : : . {DQas)DQarDQaziDQaz)— : : @ DQb3

@RL =2,CL =5,BL=4;75MHz

«—p '
' ' ' ' ICC 15ns ' ' ! ' ' '
cvo (acT) ' (RDa) @ . (R >CASE' T
N clEWI L b
. X X ' ' ' <:> <j CASE Il 1 '

H|gh -z

CASEI)

CASEIl) 1 : : : : : 1 Dan DQa1 DQaz DQb1

CASEIl) — . -+ {pQao(DQai}DQaz\DQas}—— : @ DQba}DQb3

@RL =1, CL =4, BL = 4; 50 MHz

—tR (mm,»« T 1

oo (TE) | GEEmeREr i L

lliiACTCASE”‘ii::::::i
i : CASE“') : : : : : : .

CASEl) —— ; ; —(DQbo pQos)———————
l I I I I (Gapless Operatlon)
CASEINl) — S A Dan)(DQa1>(DQa2>(DQaa)(DQbo)(DQmXDszXDQb
CASEIl) — : : : -—(PQa0) DQai)PQaz)DQasi———(Dabo|Dabi)DAbz)DAbS

AIMEL 28
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Read Cycle Depending on tycyc

@RL =2,CL =6, BL =4; 100 MHz

R R L R R
o -CASE"w ] A

CASED) —t——t :DOboDObs\: —

o) ao o 203 Ot
CASEN) ——t v L+ (5Qao)DQar¥PQaz)DQas——(DQbo{ DAbHDAbHDQbs)———t

@RL =2,CL =5,BL=4;75MHz

DCASE'? I

‘ ! ! ! ! ' (RDb CASE”); ‘ 1 1 1 1 1 Lo 1 1 1
! ! ! ! ! ! -CASE I")‘ 1 ‘ ‘ ! ! Lo Lo !

CASE ) : : : : : : : ; (DQboXDQb1){DQb2XDQb3} ; ; : : :
1 1 1 1 1 L (Gapless Operaticn)
CASEIl) ———— :  (5om)bom)boadpam @ DQbaYDAbE——

CASEM) ——t bt L1 . (DQaslDQar}DQaz}DQasr——(DQbsY DQbKDAbaNDAbs

@RL =1, CL =4, BL = 4; 50 MHz

: 1—,—{VCVC 3—» ‘ : . ‘ ! : "tcc=20ns ! 1 1 1 ] ,
oo (serfFos) | (BTN L i b 1
! | : : CRD CAéEII : . : ! ! 1 ! ! ! ! ' : !
o .CASEHI) N
CASEI) —— —(oaws DwaDQbs\ S S S S,

CASENl) —— ; ; Dan DQb1 Dsz DQba ; L S S
I ‘ ‘ ‘ l ‘ (Gapless Operation) ‘ 1
CASE Ill) : : : ~—DQao)DQar)DQaz)DQas) Dabo) Dab}DAbzKDAb .

D : Invalid Data

30  AT49LD3200(B) m——
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AC Characteristics for Boot Block Read Operation

Symbol Parameter Condition Min Max Units
tacc Address to Output Delay CcS = SQM 170 ns
= YIL
toe DQM to Output Delay CS=V, 60 ns
tor DQM High to Output Float 40 ns
ton Output Hold from Address 0 ns
AC Waveforms for Boot Block Read Operation
ADDRESS X ADDRESSVALID X
cs
- [ tog —
DQM /\’
«—— tDF —
tacc ton
HIGH-Z
OUTPUT <——OQUTPUT VALID——

1940B-11/01
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3-volt Program and Erase Cycle Characteristics

Symbol Parameter Typ Max Units
tram Word/Double Word Programming Time 50 600 us

tec Sector/Boot Block Erase Cycle Time 2.0/300 seconds/ms
teaL Boot Block Lockout Enable Time 10 ms

lcco V¢ Current during Program and Erase Cycle 150 mA

High-speed 12-volt Program and Erase Cycle Characteristics

Symbol Parameter Typ Max Units
team Word/Double Word Programming Time 15 200 us

tec Sector/Boot Block Erase Cycle Time 1.2/200 seconds/ms
lecs V¢ Current During Program and Erase Cycle 75 mA

lpps Vpp Current During Program and Erase Cycle 75 mA

Program Cycle Waveforms

f PROGRAM CYCLE |

e JUUUUUUUUUUUTUUUTUUTTUUTUUUTU U UUUrrurrurut

! | ! | | i |
o | IR NN N o
we A A A VA VA VAV
| | | | | | | | | | | 1
N Y VAV e e e Y
w ——
| | | | | | | | | ! | !
] | ] | | | | |
| f | 1 | T [ 1
/A—‘A\ PRECHARGE COMMAND /L\ PRECHARGE COMMAND /,ﬁ‘\ PRECHARGE COMMAND ‘ PRECHARGE COMMAND
DATA / A\ o/ ®—

Sector Erase Cycle Waveforms

| SECTOR ERASE CYCLE |

cx JUUUTTUUUUUUUUTUUUUUU U T Ui rrrrrrrrrirrrrrrryrt

|
I : I ‘ I I
Y Y A A AV VAV A B VAV VARV RV
| ! | ! | : ! | ! | : |
| | | |
CAG T T T T T T
B A A A A VA AV
| | | | | | | | | | | | | |
| | | | | | | | | | |
: PRECHARGE : PRECHARGE : PRECHARGE :PRECHARGE :PRECHARGE : PRECHARGE
A COMMAND  — COMMAND r~\ COMMAND (AR COMMAND Dss COMMAND . COMMAND
DATA -/ o 7 2

Notes: 1. The Precharge command is optional. A Precharge command (CS, RAS, MR = L) during Program and Sector Erase cycles
(WE = L) will be treated as NOP, and the number of clock cycles between the bus cycle and the Precharge command or vice
versa should be “Don’t Care”.

2. For boot block programming, RA = CA = A; ~ A, and be held valid throughout program cycle; DQM should be held “H” dur-
ing the four-bus cycle command operation.
3. For boot block erasing, SA = X; DQM should be held “H” during the six-bus cycle command operation.
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Data Polling Waveforms

f tram/tec |
CLKWWWW(! IR —
oo o R { S :
(( | | ! ! (( | | 1
o N\ T\
(= | (0 |
WE )] | | ! ! )] | | |
(N | (N |
e T\ T\ :
(o | (o |
o T T T\
‘ ‘ : : 1 1 1
P W LY 8 Y OO
__READ | | l
DQ7 (( (DATAPOLLING)  /———\ (( READ AT
(RL2, CL5, BL4) )) \ DA/ ))
Note:  During Program cycle, DATA = complement of loaded DQ?7.
After Program cycle, DATA = same state as loaded DQ?7.
During Sector Erase cycle, DATA = “0”; after Sector Erase cycle, DATA = “1”.
Data Polling Waveforms for Boot Block
team/tec
Dam (( ((
)) )]
(( ((
3 )) \ / )) \
(( ((
WE )] )]
(( ((
RAS )) ))
(( ((
CAS )) ))
ADDR VALID ADDRESS A \\
___READ
DQ7 (( (DATAPOLLING) /a2 (( READ I}_
(RL2, CL5, BL4) )) {_DATA 7 )]

Note:  During Program cycle, DATA = complement of loaded DQ?7.
After Program cycle, DATA = same state as loaded DQ?7.
During Sector Erase cycle, DATA = “0”; after Sector Erase cycle, DATA = “1”.

AIMEL 33
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Product ID Cycle Waveforms

| PRODUCT ID CYCLE

CLK
: | |
DQM ! ! !
: ; ‘
| | |
~c | |
cs \1‘/ \/ |
— T + +
WE I : :
|
RAS \/ | |
| | |
_ ‘ !
CAS \/ \/ ‘
| | |
| |
ADDR /A7\ \ |
| | |
| | |
DATA : : ~me)ooX X )
(CL5, BL4, X16) | ‘ ‘
| 1 L ©O00—
(CL5, BL4, X32) | | |
| | |
| |
WR \./
MRS READ

Note: For x16 Mode, Manufacturer Code, MC = 001F(HEX), Device Code, DC = 32C2 (HEX).
For x32 Mode, Code, C = 32C2001F (HEX).

Continuity Test Mode Entry Waveforms
c JUTTUTTUTTUTTUTTITTUT U i i ro g g i

DQM J

ADDR - . - -
: PRECHARGE : PRECHARGE : PRECHARGE : PRECHARGE :
/A COMMAND ,~ COMMAND /—\ COMMAND ,— COMMAND /0~
DATA &) ) 9 (A4} 79y
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Boot Block Lockout Cycle Waveforms

i BOOT BLOCK LOCKOUT CYCLE

I I |
I I "
RAS \_‘/ [ [ ! [ : / [ ‘ [ \_:/
‘ I ! I ! ! I I I
| | | | | | | | | | | | |
CAC T T T T
cAS N\ VAR VAR \an
| | | | | | | | | |
| | | | | |
oo T OBOBC B0 B0 D@R0BC D@0
: PRECHARGE : PRECHARGE : PRECHARGE : PRECHARGE : PRECHARGE
i COMMAND ,~— COMMAND ,A COMMAND ,~— COMMAND ,— COMMAND
DATA ) &) 89 (A4) 49/

Boot Block Lockout Verify Cycle Waveforms

i BOOT BLOCK LOCKOUT VERIFY CYCLE

| | | |
))
RAS VoS N _\T/ | W | W | \:_/
— | ——\| ——\| )T\ | )——\ | — (G
A Y e aVas AV
| | | | | \ | \ | \ | |
| | | | | | | |
: @O@ S06) B0 3§ ‘
: PRECHARGE : PRECHARGE : PRECHARGE : PRECHARGE : PRECHARGE |
i COMMAND — COMMAND /~— COMMAND COMMAND COMMAND ((READ |
(CLs,Eéﬂ; & &9 &9 () {o0) OO0
Note:  DQ = XX00 (Hex) implies Boot Block not activated and Lockout not enabled.
DQ = XX01 (Hex) implies Boot Block not activated and Lockout enabled.
DQ = XX02 (Hex) implies Boot Block activated and Lockout not enabled.
DQ = XX03 (Hex) implies Boot Block activated and Lockout enabled.
35
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Boot Block Lockout Verify Exit Cycle Waveforms

i BOOT BLOCK LOCKOUT VERIFY EXIT CYCLE

| I I I |
I I I I "
mso Vo VWV WV VY YV
| | | | |
L I | I I | I I | I I | I | I
CAS N\ o\ \/ o\ \/
I | I I | I I | I I | I I | I
| | | | | | | | | |
ADDR @O@( @0%@0@@0@@0@
} PRECHARGE } PRECHARGE ' PRECHARGE ' PRECHARGE ' PRECHARGE
N\ A4 \Fo7

DATA ) m

/A COMMAND @ COMMAND /%Y COMMAND  /— COMMAND (Fo) COMMAND
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Ordering Information

Max Freq lec (MA)
(MHz) Active Standby Ordering Code Package Operation Range
100 150 0.05 AT49LD3200-10TC 86T Commercial
(0° to 70°C)
150 0.05 AT49L.D3200-10TI 86T Industrial
(-40° to 85°C)
75 150 0.05 AT49LD3200-13TC 86T Commercial
(0° to 70°C)
150 0.05 AT49LD3200-13TI 86T Industrial
(-40° to 85°C)
50 150 0.05 AT49L.D3200-20TC 86T Commercial
(0° to 70°C)
150 0.05 AT49L.D3200-20TI 86T Industrial
(-40° to 85°C)
Package Type
86T 86-lead, Thin Small Outline Package (TSOP Type II)
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Packaging Information

86T — TSOP Type II

NOO00000 0000000 -

PIN 1 Identifier _)O L

JUtuuuuooguuuunt - L
f T ] =Lt
PIN 1 —-— b
SEATING PLANE— +—— GAGE PLANE

COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL| MIN NOM MAX | NOTE
A - - 1.20
A1 0.05 - 0.15
A2 0.95 1.00 1.05
22.12 22.22 22.32 | Note 2

Notes: 1. This package conforms to JEDEC reference MO-142, Variation EC.
2. Dimensions D and E1 do not include mold protrusion. Allowable

protrusion on E1 is 0.25 mm per side and on D is 0.15 mm per side. E 11.56 11.76 11.96
3. Lead coplanarity is 0.10 mm maximum. E1 10.06 10.16 10.26 | Note 2
L 0.40 0.50 0.60
L1 0.25 BASIC
b 0.17 0.22 0.27
c 0.12 - 0.21
e 0.50 BASIC
10/18/01
TITLE DRAWING NO. |REV.
Am g:;is Jgg'gz l;%rmay ?%’;?»6%'532 I(I;O.16 mm Body Width) Thin Small Outline Package 86T 5
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