TOSHIBA TC55V4326FF-167,-150,-133

TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS

131,072-WORD BY 32-BIT SYNCHRONOUS PIPELINED BURST STATIC RAM

DESCRIPTION

The TC55V4326FF is a 4,194,304-bit synchronous pipelined burst static random access memory (SRAM)
organized as 131,072 words by 32 bits. It is designed for use as a secondary cache to support microprocessor
units equipped with burst functions. A 2-bit burst address counter and control logic is integrated with a 128 K
X 32 static RAM. All inputs except output enable OE are synchronized to the rising edge of the CLK input.
Read operations are initiated by the ADSP address status processor input or ADSC address status controller
input. Subsequent burst addresses can be generated internally under control of the ADV address advance
input. Write operations are internally self-timed and are initiated by the rising edge of CLK. Byte write
enables (BW1 through BW4) allow one- to four-byte write operations to be performed. The TC55V4326FF uses
dual power supplies (3.3 V for core and 3.3 V/2.5 V for output buffer) and is available in a low-profile 100-pin
plastic QFP (LQFP).

FEATURES

® Organization as 128K words by 32 bits.
® Fast cycle time of 6ns per minimum (167MHz maximum)
® Fast access time of 3.5ns maximum (from clock edge to data output)
® Pipelined burst operation
® 2-bit burst address counter (interleaved or linear burst sequences)
® Synchronous self-timed write (global write or byte write)
® Stop-clock mode for power down
® Snooze mode pin(ZZ) for power down
® 2cycle Enable, 1 cycle Disable
® LVTTL compatible interface
® Dual power supply (8.3V for core and 3.3 V/2.5V for output buffer)
® Available in 100-pin LQFP package(LQFP100-P-1420-0.65K:0.65mm pitch, 1.6mm height, typically 0.56
grams)
PIN ASSIGNMENT (TOP VIEW) PIN NAMES
o
R I NN > A0to A16 | Address Inputs
22|3§]§|E|§|§|3§;§|é§lgjggggz 1/01101/032 | Data Inputs/Outputs
o CLK Clock Input
|/o'\1‘$ — ; D‘Sm E, CE2, CE2 | Chip Enable
VIIIZ():)IZ;S :,: U%E% ADSP Address Status Processor Input
ves3 Y& ADSC Address Status Controller Input
585? =] I§813 ADV Address Advance Input
vl‘gs)gzé 2 gcs;s:; GW Global Write Enable Input
58%4 T I;g;o BWE Byte Write Enable Input
VBKD: = NSCS BW1 to BW4 [ Byte Write Enable Inputs
== ybo OE Output Enable
1922 o s MODE Mode Select Input
vDs%% Vo2 2z Snooze Input
:58%8 = 2§ I58§ NU Not Usable Input
/029 o 22 04
1/030 o 25 1103 Vpp Power Supply for Core
V$SQ =5 26 VS$SQ
VBDG = 27 VBDQ Vss Ground for Core
I/ON3é — %8 32 34 36 38 40 42 44 46 48 502% I’\II%1 Vbbpo Power Supply for Output Buffer
THE TR AEEAHE TEHA Vsso Ground for Output Buffer
IS M G DUN AUV~ NMInG NC No Connection
NILLLILLZZNAZZ———————
g >5> " qqqqqwx
000707EBA2

@ TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general can malfunction
or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA
products, to comply with the standards of safety in making a safe design for the entire system, and to avoid situations in which a malfunction or
failure of such TOSHIBA products could cause loss of human life, bodily injury or damage to property.

In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most recent
TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling Guide for Semiconductor
Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

@ The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer, personal equipment, office
equipment, measurin% equipment, industrial robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor warranted for
usage in equipment that requires extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship instruments, transportation
instruments, traffic signal instruments, combustion control instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of
TOSHIBA products listed in this document shall be made at the customer's own risk.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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PIN DESCRIPTIONS

PIN NUMBER

SYMBOL

TYPE

DESCRIPTION

37, 36, 35, 34, 33,32,
100, 99, 82, 81, 44, 45,
46,47, 48,49, 50

AOto A16

Input
(synchronous)

Synchronous Address Inputs

Registered on the rising edge of CLK. Address
inputs must meet the specified setup and hold
times with respect to the CLK rising edge when
the chip is enabled.

93,94, 95,96

BW1, BW2, BW3, BW4

Input
(synchronous)

Synchronous Byte Write Enables

These active low inputs control byte write
operations when BWE is low. BW1 controls

I/01 through 1/08. BW?2 controls 1/09 through
I/016. BWS3 controls /017 through 1/024. BW4
controls 1/025 through 1/032.

For byte write operations, when any of these
four inputs go Low, all outputs go to high
impedance.

87

Input
(synchronous)

Synchronous Byte Write Enable
This active low input controls byte write
operations.

88

Input
(synchronous)

Synchronous Global Write

This active low input controls 32-bit write
operations independent of the BWE and BW1 to
BW4 inputs.

89

CLK

Input

Reference Clock

All synchronous input signals are registered on
the rising edge of CLK. Synchronous signal
timings are measured from the rising edge of
CLK. Synchronous input signals must meet the
specified setup and hold times with respect to
the rising edge of CLK.

83

ADV

Input
(synchronous)

Synchronous Burst Advance

This active low signal controls the internal burst
address counter after an external address has
been loaded. When Low, the internal burst
address is advanced. When High, the internal
burst address is not advanced. If a write
operation initiated by ADSP is desired, this
signal must be High to write the loaded address
on the rising edge of the first clock after the
assertion of ADSP.

84

ADSP

Input
(synchronous)

Synchronous Address Status Processor

This active low signal controls the burst start by
registering a new external address. The write
enables (GW, BWE, BW1 to BW4) are ignored at
the assertion of ADSP and a read operation is
initiated. Subsequent operations are dependent
on the write enables at the rising edge of the
first clock after the assertion of ADSP. This
signal is ignored if CE is High.
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TC55V4326FF-167,-150,-133

PIN NUMBER SYMBOL TYPE DESCRIPTION
85 ADSC Input Synchronous Address Status Controller
(synchronous) This active low signal initiates a burst read or
write, depending on the write enables (GW,
BWE, BW1 to BW4), by registering a new
external address.
98 CE Input Synchronous Chip Enable
(synchronous) This active low signal controls the chip status
(enable or disable) and the internal use of
ADSP. It is sampled only when a new external
address is loaded.
92 CE2 Input Synchronous Chip Enable
(synchronous) This active low signal controls the chip status
(enable or disable). It is sampled only when a
new external address is loaded. It can be used
for memory expansion.
97 CE2 Input Synchronous Chip Enable
(synchronous) This active high signal controls the chip status
(enable or disable). It is sampled only when a
new external address is loaded. It can be used
for memory expansion.
86 OE Input Asynchronous Output Enable
(asynchronous) | This active low signal controls all 32-bit I/O
output buffers. It must be high while write
data is being driven prior to the assertion of
the byte write enables (GW, BWE, BW1 to BW4)
following a read operation.
52,53, 56, 57, 58, 59, /01 to 1/1032 Input/ Output Synchronous Data Inputs/Outputs
62,63, 68,69,72,73, (synchronous) Byte1 is /01 to 1/08, Byte2 is /09 to /016,
74,75,78,79,2,3,6, Byte3 is /017 to 1/024, Byted is 1/025 to 1/032.
7,8,9,12,13,18,19,
22,23,24,25,28,29
31 MODE Input Mode Select
(asynchronous) | This signal selects the burst sequence. If High or

not connected, the burst sequence defaults to
Interleaved Burst. If Low, the burst sequence is
Linear Burst.

This input is pulled up internally. Do not alter
the input state while the device is operating.
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TOSHIBA TC55V4326FF-167,-150,-133

PIN NUMBER SYMBOL TYPE DESCRIPTION

64 Y4 Input Snhooze

(asynchronous) | This active high signal is used to place the
device into sleep mode (low power standby
mode). When Low or not connected, the
device remains in the active state. When high,
the device goes into a sleep state, and memory
data is retained. After this signal is deasserted,
the device wakes up when a read or write
operation is initiated by ADSP or ADSC. If ZZ
(sleep) mode will not be used, connect this
input to Vss.

38 NU Input Not Usable

(asynchronous) | This signal is used only by the manufacturer.
This signal must be low or not connected. This
input is internally pulled down.

1,14, 16, 30, 39, 42, NC - No Connection

43,51, 66, 80 These inputs are not internally connected.
15,41, 65,91 Vbp Supply Power Supply

17,40, 67,90 Vss Ground Ground

4,11, 20,27,54,61, Vbpg Supply Output Buffer Power Supply

70,77

5,10, 21, 26, 55, 60, Vssq Ground Output Buffer Ground

71,76
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OPERATING MODE
(1) Synchronous Input Truth Table

| [ D R 1| ADDRESS 5 2
OPERATION CLK CE CE2 CE2 | ADSP | ADSC | ADV | WRITE 2z USED 1’0 CURRENT

Begin Burst L—>H L L H L X X X L External

Read Address Dout (n) Ibpo1
L—>H L L H H L X H L

Continue Burst | Lo>H | x x x H H L H L | Next Burst

Read 6 Address Dout (n) lopor
L—>H H X X L H L H L

Suspend Burst [L—o>H| x x x H H H H L Current

Read 6 Burst Dout (n) Ibpo2
L—>H H X X L H H H L Address

. External

Begin Burst L—>H L L H H L X L L Address

Write
LoH| x x x H H H L L | Current Din (p) N/A

. Burst

L—>H H X X L H H L L Address

Coptinue Burst [ L—>H X X X H H L L L Next Burst .

Write 6 Address Din (p) N/A
L—>H H X X L H L L L

Suspend Burst |L—oH | x X X H H H L L Current

Write 6 Burst Din (p) N/A
L—>H H X X L H H L L Address

Deselected L—>H H X X X L X X L
L—>H L H X L X X X L
L—>H L X L L X X X L None Hi-Z (p) Ibps2
L—>H L H X H L X X L
L—H L X L H L X X L

Snooze L—>H X X X X X X X H None Hi-Z (p) Ibps3

Note: 1. ZZ input, although asynchronous, is included in this table.

2. Consumption current does not include output buffer current.

3. H means logical High and L means logical Low. X means Don’t Care.

4. WRITE = L means any one or more of the byte write enable inputs (BW1, BW2, BW3,
BW4) and BWE are Low, or that GW is Low. WRITE = H means GW and BWE are
High, or GW is High and BWE is Low and all byte write enable inputs are High.

5. (n) and (p) indicate the cycles affected by the synchronous control inputs. (n) is the
next cycle, (p) is the present cycle.

6. When CE = H, ADSP is disabled (ADSP = X). ADSP = L to avoid redundancy with
the previous truth table entry when CE = H and ADSP = H.
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(2) Partial Truth Table for Write Enables (Synchronous Input)

OPERATION CLK GW BWE BW1 BW2 BW3 BW4 [ 1/01to /08 |1/09to /016 |I/017 to 1/024]1/025 to 1/032
L—>H H H X X X X Dout (n) Dout (n) Dout (n) Dout (n)
Read
L—>H H L H H H H Dout (n) Dout (n) Dout (n) Dout (n)
L X X X X X Din (p) Din (p) Din (p) Din (p)
H L L L L L Din (p) Din (p) Din (p) Din (p)
L H H H Din (p) Hi-Z(p) Hi-Z (p) Hi-Z (p)
H L H H Hi-Z (p) Din (p) Hi-Z (p) Hi-Z (p)
Write L—>H
H H L H Hi-Z (p) Hi-Z (p) Din (p) Hi-Z (p)
H L
H H H L Hi-Z (p) Hi-Z(p) Hi-Z (p) Din (p)
The other 11 combinations of BW1 to BW4 are also effective.
BW1 controls 1/01to 1/08. BW?2 controls 1/09 to I/016.
BW3 controls I/017 to 1/024. BW4 controls 1/025 to I/032.

Note : 1. (n) and (p) indicate the cycles affected by the synchronous control inputs. (n) is the
next cycle, (p) is the present cycle.

(3) Asynchronous Truth Table

OPERATION OE 7z I/01 to 1/1032
Read L L Dout
H L Hi-Z
Write X L Din, Hi-Z
Deselected X L Hi-Z
Snooze X H Hi-Z
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(4) Write Pass-through Truth Table

Previous Cycle Present Cycle Next Cycle
Operation | Addr. | WRITE 110 Operation Addr. | WRITE | CE | CE2 | ce2 | AaDsp | ADsc | aDv | OF 110 110
ADSP Initiated Am % L L H L x x L
Read Cycle
— Q1(Am)
ADSC Initiated Am H L L H H L < L
Write Read Cycle
Cycle Ak L Dn (Ak) Qn (Ak)
X H X X X H H L L
Continue
n+1(Ak
Read Cycle Qn+1(Ak)
X H H X X L H L L
Note: 1. Dn (Ak) represents input data for the nth burst address starting from address Ak.

2. Qn (Ak) represents output data from the nthburst address starting from address Ak.

3.n=1,2 8, or4

4, WRITE = L means that any one or more of the byte write enable inputs (BW1, BW2,
BW3, BW4) and BWE are Low, or that GW is Low. WRITE = H means GW and BWE
are High, or GW is High and BWE is Low and all byte write enable inputs are High.

(5) Interleaved Burst Sequence (MODE Input=NC or Vpp)

Bit Order : Ajg A3 Az Ay A1 Ay
The lower 2 bits are internally generated from the external address.

.............

1st Address 2nd Address 3rd Address 4th Address
(External) (Internal) (Internal) (Internal)
XX oo XX00 XX oo XX01 XX oo XX10 XX oo XX11
XX e XX01 XX e XX00 XX XX11 XX e XX10
XX e XX10 XX e XX11 XX e XX00 XX e XX01
XX - XX11 XX oo XX10 XX XX01 XX e XX00

The burst address wraps around to its initial state.

(6) Linear Burst Sequence (MODE Input=Vgsg)

Bit Order : A1g A1 Az As A1 Ay
The lower 2 bits are internally generated from the external address.

.............

1st Address

2nd Address

3rd Address

4th Address

(External) (Internal) (Internal) (Internal)
XX -+ XX00 XX oo XX01 XX e XX10 XX e XX
XX -+ XXO1 XX -+ XX10 XX oo XX 11 XX -+ XX00
XX - XX10 XX oo XX11 XX -+ XX00 XX - XXO01
XX oo XX11 XX -+ XX00 XX e XX01 XX oo XX10

The burst address wraps around to its initial state.
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(7) Stop-Clock Mode for Power Down

The TC55V4326FF achieves low power standby mode by stopping the clock input.
It can retains all state and data values even though the clock is not running.

To achieve the lowest possible power operation, the following signal states are required.
i) Clock is Low
ii) Control signals are inactive (for example, ADSP is High)

For the lowest possible power consumption during stop-clock mode, the address inputs should be
driven to MOS level (Vig = Vpp — 0.2V or ViL, = 0.2V), and the data inputs should be driven
to MOS low level (Vi = 0.2V).

- Clock restart sequence
The device can be waked up by the first rising edge of the clock signal after having been
in power down mode.

ADSP \ ' /

Addr.

ADV

W
&X___aan
Tt f

Data (out)

1
1
1
1
T
1
1
1
1
1
L
1
1
1
1
1
1
1
1
1
1
|
l‘_
1
T
1
1

)@(Q(m 1)@( Q(/E\Z)

ADSP CLK Stop Wake up ADSP
Initiates ( Continue > Initiates )
Burst Read \Burst Read Burst Read

i) Stop-Clock Timing for Read Operation
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Data (in)

Data (out)

ADSC CLK Stop Wake up ADSC
Initiates ( Continue ( Initiates
Burst Write \Burst Writ Burst Writ,

ii) Stop-Clock Timing for Write Operation

i i i
ADSC ! \ '/ \N:/ \\/ &
i i i i i
[} 1 1 1 1
[} L L 1 1
CE1 | /i AN i :
[} : : 1 1
I 1 1 1 1
| : ' ' :
Data (in) : —{( Vi or Vi [Fixed | Yt
[} 1 T T 1
[} 1 1 1 1
! ! High-Z | i |
Data (out) Data ! )@(Datp) g ' 1 |
Continue CLK Stop Wake up
Burst Read  (Deselected) (Deselected)

iii) Stop-Clock Timing for Deselect Operation
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MAXIMUM RATINGS

SYMBOL RATING VALUE UNIT
Vpp Power Supply Voltage -0.51t0 4.6 \"
Vbpq Output Buffer Power Supply Voltage -0.5 to Vpp \Y
Vin Input Terminal Voltage -05* to 4.6 "
Vo Input/Output Terminal Voltage -0.5* to Vppq +0.5** Vv
Ppo Power Dissipation 1.2 W
Tsolder Soldering Temperature (10's) 260 °C
Tstrg Storage Temperature -65 to 150 °C
Topr Operating Temperature -10 to 85 °C

* : —1.5V with a pulse width of 20% - tgc min
x+ : VppQ+1.5V with a pulse width of 20% - txc min

DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°C)

SYMBOL PARAMETER MIN TYP MAX UNIT

Vbp Power Supply Voltage 3.1 33 3.6

Vbpq Output Buffer Power Supply Voltage 2.3 - 3.6 \Y
Input High Voltage for Address and. 17 _ Vop+0.3

Vin Control pins (except /0 and Mode pin) Vv
Input High Voltage for 1/0 pins 1.7 - Vppq + 0.3%%

ViH1 Input High Voltage for MODE pin Vpp-0.3 Vbp Vpp +0.3

ViL Input Low Voltage -0.3% - 0.7

Vi1 Input Low Voltage for MODE and NU pins -0.3 0.0 0.3

% : —1.0V with a pulse width of 20% - tgc min
#+ : VppQ+1.0V with a pulse width of 20% - tKC min

Note: NU pin must be low or not connected.
You must not apply a voltage of more than 0.8V to the NU.
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DC CHARACTERISTICS(Ta = 0° to 70°C, Vpp = 3.1V t0 3.6V, Vppq = 2.3V to 2.7V or 3.1V to 3.6V)

SYMBOL PARAMETER TEST CONDITION MIN TYP | MAX | UNIT

Input Leakage Current

ViN= \Y) B _ i N
(Except MODE, ZZ, NU pins) in=0 to Vpp )

e

Device Deselected or

o Output Leakage Current Output Deselected, - - 1 KA
Vour=0 to Vpp
Vin=V Vpp-0.3V -1 - 1
MODE pin |4=Vop t© Vpp-0.3
ViN=0 to 0.3V -100 - 1
Vin=Vpp to 2.0V -1 - 100
I Input Current ) IN= ~DD LA
ZZ pin Vin=0 to 0.8V -1 - 20
Vin=0 to 0.3V -1 - 1
NU pin Vin=0 to 0.3V -1 - 1
lon= -8mA 2.4 - -
Vbpg=3.3V FH
. loy= —100A Vppq-0.2 - -
Von |Output High Voltage
lon = - 2mMA 1.9 - -
Vppq=2.5V
lon = — 1004A Vppg-02| - - v
loL=8mA - - 0.4
Vppg=3.3V
v out L Vol loL=100£A - - 0.2
oL utput Low Voltage loL= 2mA ~ ~ 04
Vppq =2.5V
loL= 1002A - - 0.2
Device Selected, lout=0mA 167MHz - - 370
Ippo1 | Operating Current All inputs=Vy/V_ 150MHz - - 355 mA
CLK = tge min 133MHz - - 330
] Device Selected, lout=0mA 167MHz - - 330
| 5502 Cl)czeratmg Current ADSC, ADSP, ADV = Vi, 150MHz - - 315 mA
(idle) Al inputs =V / Vi, CLK = tec min [133MAz| - — | 29
Device Deselected, 167MHz - - 110
IDDS'I ?éizdby C.Ul"l’fnt All inputs = Vig/ VL 150MHz - - 105 mA
running CLK = tgc min 133MHz - - 100
Device Deselected,
Ipps2 |Standby Current All inputs = Vpp-0.2Vor 0.2V, - - 3 mA
CLK frequency = 0Hz
, o ZZ=\pp - 0.2V,
| bos3 Snooze Current while ZZ Pin is All inputs = Vi / Vi _ B 3 mA

High CLK Z tge min
ZZ = 0.2V, Chip Deselected

Ippsg | Sneoze Current during CLK = 0.2V, ADSP, ADSC = Vpp — 0.2V - - 3 | ma
Stop-Clock Mode All inputs < 0.2V

CAPACITANCE (Ta=25°C, f=1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX UNIT
c Input Capacitance Vin=GND 5 pF
IN
Input Capacitance for MODE, ZZ, NU pin ViN=GND 8 pF
Cro Input/Output Capacitance V0 =GND 6 pF

Note: This parameter is periodically sampled and is not 100% tested.
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AC CHARACTERISTICS(Ta = 0° to 70°C, Vpp = 3.1V to 3.6V, Vppq = 2.3V to 2.7V or 3.1V to 3.6V)

TC55V4326FF-167 | TC55V4326FF-150 | TC55V4326FF-133
SYMBOL PARAMETER UNIT
MIN MAX MIN MAX MIN MAX
tke CLK Cycle Time 6 - 6.6 - 7.5 -
tkH CLK High Pulse Width 2 - 2.2 - 2.5 -
teL CLK Low Pulse Width 2 - 2.2 - 2.5 -
tkqv Access Time from CLK - 3.5 - 3.8 - 4
tkaQx Output Hold Time from CLK 1.5 - 1.5 - 1.5 -
tkqLz Output Enable Time from CLK 0 - 0 - 0 -
tkquz | Output Disable Time from CLK 1.5 35 1.5 3.8 1.5 4
tgqu | Access Time from OF - 3.5 - 3.8 - 4
tgqz |Output Enable Time from OE 0 - 0 - 0 -
tgquz | Output Disable Time from OE - 35 - 38 - 4
tas Address Input Setup Time from CLK 1.5 - 1.5 - 1.5 -
taH Address Input Hold Time from CLK 0.5 - 0.5 - 0.5 -
—— ns
taDss ADSP, ADSC Input Setup Time from CLK 1.5 - 1.5 - 1.5 -
tADSH ADSP, ADSC Input Hold Time from CLK 0.5 - 0.5 - 0.5 -
tavs ADV Input Setup Time from CLK 1.5 - 1.5 - 1.5 -
tAvH ADV Input Hold Time from CLK 0.5 - 0.5 - 0.5 -
tws GW, BWE, BW1 to BW4 Input Setup Time from CLK 1.5 - 1.5 - 1.5 -
twH GW, BWE, BW1 to BW4 Input Hold Time from CLK 0.5 - 0.5 - 0.5 -
teEs CE, CE2, CE2 Input Setup Time from CLK 1.5 - 1.5 - 1.5 -
tcen | CE, CE2, CE2 Input Hold Time from CLK 0.5 - 0.5 - 0.5 -
tps Data Setup Time from CLK 1.5 - 1.5 - 1.5 -
toH Data Hold Time from CLK 0.5 - 0.5 - 0.5 -
tzs ZZ Standby Time 5 - 5 - 5 -
tzr ZZ Recovery Time 6 - 6 - 6 -
tzHz Output Disable Time from zz - 2 - 2 - 2 cycle
AC TEST CONDITIONS Fig. 1
Vppq =2.5V | Vppg = 3.0V 2.5V/3.3V
Input Pulse Level 2.5V/0.0V | 3.0v/0.0V
8500/295()
Input Pulse Rise and Fall Time 1.8ns 2.0ns /O Zo =500 I/Opin
| Timi M
nput Timing Measurement 1.25v 1.5V
Reference Level RL.=50Q C_ =5pF 850Q/217Q
CL=30pF
Output Timing Measurement VppQ Vppq v
Reference Level 2 2 VL = —Dbbo
2 (For tkqLz, tkqQHz
Output Load Fig. 1 Fig. 1 tgqLz, and tgquz)
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TIMING DIAGRAMS
READ CYCLE

| Single Read | Burst Read , Deselected
I T T

ot .
—

CLK

i taDss 4+ tADSH :tKH tL i tapss [ taDsH ADSP is blocked by CE h|gh

ADSP N/ %‘3% W// // A W % //
ADSC ‘(//// /:W;?;V/é‘%lé‘%:‘% T~ V//// T

L tavs (ORI tave © tavs [ tave

sov .88 N !%%/ // /// /;/

i ADV suspends bu rst

Amf\% %%%///%XAZW// // // // /// // ////// /

W77 //://ﬂigi-%:%‘%%%‘(%%‘//////
wwe 77777 YT <

D tees OO teeu §

W;_V_;%/////////////////////T///////

e //VMV/////A W ﬁlér%&k%/}w/// ////A Vo
e .
o e
o o O T O B Y s

Dout — Q1{A1) Q1€A2>)@(Q26A2))@( L Q) )@(OMAZ))@(WAZ)

—  tkox £ tkqQHz

y Indeterminate

Note

1. Q1(A2) represents output data from 1st burst address starting from address A2. Q2(A2)
represents output data from 2nd burst address starting from address A2.
2. ZZ is Low.

2002-09-25 14/20



TOSHIBA TC55V4326FF-167,-150,-133

WRITE CYCLE
. Single Write | Burst Write  Deselected
I T T

. tke
S

CLK / / ; ;
tass [ taosH étKH ‘m’ taDss [0 tapsn | ADSP is locked by CE high.
ADSP ;W;;V/%/4 U Yz ////%W
© tapss [ tapsH © tapss [ tapsH :
ADSC V/// A %z ‘:W?W?W : i
ADV must be high:for ADSP write. tavs H tavH tA\éls*% tavH
ADv// ////W////%//A‘E%E%;ff/// // %

: ADV suspends bu rst

‘““°///%F*%////XAZW/ NN /////XABW/// 7
L twslOO|twn Lty [ twh :

W 77777708 XL /:%Q%%%// \ )

tws 0 tw GW performs write independent of: BWE and:BW1 to BW4.

BWE/ /% /E/A///// /////\///i“

IVYLE tWHE E
BWMZ/// ///»af ////x X077 ///% 7777

Any iof CE, CEZ,

L tors |6 teen | TE tnasks ADSP. tces [6eteen L R desclscis
CE/%&”/%/// /VJW ‘5 :
tces 4-) teeH 5 CE, CE2, CE2 state is sampled only when a new address is IoadecE

CE2 722 V///%/%//{////%//%/#V//;

. FEWEN .
P tees O teen

Lt 4*75‘ teen : : :
CE2 ///ﬁlly/// W// 222 // // /// | N8 #2%

N ALAL H
P tees OO0ty

e f @W////////'////
: —d;mn / %DH’AZ%DZ(AZ%DZ(AZ) D3(A2) D4(A2)%D1(A3@7

Din —
EtGQHZ
Dout ;
//// Don't care
| Indeterminate
Note

1. D1(A2) represents input data for 1st burst address starting from address A2. D2(A2)
represents input data for 2nd burst address starting from address A2.
2. ZZ is Low.
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TOSHIBA TC55V4326FF-167,-150,-133

WRITE CYCLE (BYTE WRITE TIMING)
Write Pass-through |
I 1
Byte Write | Burst Read

> tADSH {ADSP is blocked by: CE high.

¥ tapsH i ? § tADss

4.
Al
777 B 77, N /7 B 7 N : a

© tapss ¢
ATNCD XN : : : : A%
AU 5V/'(:77/I;VA:I//I;\//A I/ﬂ;WA I//I;V //

7 7
/5

: . tapss |4 tapsH |
LS 11, R U i \7/§ \7/4

 ADV must be high “for AD§P wrlte Potavs

3.

tavH ?

ADY QW/// 7 7] L ///%Q"; %%
tas taH © tavs 9 INCE
At o // ////x A2 X%//%(M)W//%( D /// 77 /

tws [ twh

w ;‘(///// 7 // f;%/k/(//////%&%%

&

tws >4#tWH Tws [ twh

e — 7 Y7 (TR Y A
N . i g /// I

NAL

ST e é é ét@p%b - tws oo tws é s 5
BW2 to —~¢> 7 7% : N - 0 Z 7 7 7
Bwa | Gz . 2222, N2, B Z Z:

: P teps [ te : : CE masks ADSP teps 14 u:: tepn

< O L //:/)AEJV“'///A 7 /////A_/ 2 O O,
CE, CE2, CE2 state is sampted only :

Deselected with CE2 or CE2  tcgs : teen : ‘< loaded :
< 7777 s ////A////A//W /7,
L tees O Pcey tCEsHQtCEH :

<2 7 77%_I77707000F (///V////;V/// //// 7 //

tees "N"l teen

c_ 77 // S 2
Din1 to § D—_:t\thH : :

Ding ~ : . T
Ding to tkarg : : ; tos|XeNon kv, tkav,
. : . . . H ), : / . :
Din32 ™! : ; : : —RT K

Hox gL
Dout 1 to :

: : ; ; ; ; ; 5 (A3 1:A4@ ziAAM
Dout 8 — ; é é i i é AR RN AR L

V////j Don’t care

J Indeterminate

Note
1. ZZ is Low.
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TOSHIBA TC55V4326FF-167,-150,-133

READ /WRITE CYCLE

. ) . Output
. Single Read . Single Write | Burst Read , Disabled
I T T T
ke

—

taDSH | ADSP is blocked by CE high.

tADss<¢§< tADSH étKH tKLé taDss [0 : :
o s A7 > L7 YA LT K2 ////WW
EtADssﬁ::tADSH tADss#i::tADSH;

ADSC V// /;‘,%/ % R // % X " W W
: {ADV must be high: “for ADSP wrlte tavs Q{-}tA\/H §

ADV/// // / ///a ///%%\ 777 // //;

; L tas ; | : : é

Ats to 7 J%VH DY Z @(i Y é /5 I

G—w-/ //W/ /‘(//////WWWWW

swE 77 //W//}//W 7 7 <l
BWIte /// / Wi // W%”VW// W) // DY //j
e ////):;V////A Z ///AE/E/?S“}DSP Y B /
s ol . TEITEZ CE afe sampled only when a new address is loaded. |

«© 77 ;f/////z,/ . L
e ///%V/// 7~z // 77,
Din E ; ; ;
@()@)@Tdéi

teqLz

/// :Don't cz;re

Indeterminate

1. When a write operation follows a read operation, OE must be driven high prior to the
assertion of the byte write enables (GW, BWE, BW1 to BW4) and before input data is
applied to avoid data bus contention.

2. ZZ is Low.
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TOSHIBA TC55V4326FF-167,-150,-133

SNOOZE CYCLE
Single Read ! Snooze , Read
T T

.tk .

CLK

: : 5 H : : :
¢ tapss [ tapsH tkn Tkl ¢ tapss [O4O] tapsH

ADSP W; ;V/WWW ‘E’%WW

© tapss [¥ tapsH § tapss |<-N-> tADSH §

ADSC WW%‘E’%WW‘% %WWW///
ADV/////_/////////%/////;////://;////%////
Mo 77 GBI 7 T T T =N,

o tws 4-N+tWH 5

GW/4/ 777 Y v/////%// 7777777 //W/////

: tws#f## twH ?

W 777 //#H%v////%%// 7 //%// T

S e I // ////%/// MY //%//// 7

P tees [0 teen ?

<& 77705 4777 /// /W/// 777 ///Mﬁ/

P s (OO teen

< 77 ¥ . (T

i tees [ tcen

<2 V78 7 //// //%/// U )

L

I //%// //?A

)y : : :
Din Pl U é i : i 5 ((
 |teqy] iteQuz| : 5 : 5

teouzi | o
M4

)
{

—_

Lz : :
) tox el 12
PteQu ;

Dout — i —fER R —
))
g

77

tzs
m Don't care

By Indeterminate
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TOSHIBA TC55V4326FF-167,-150,-133

NOTE : 1. Do not apply opposite data polarity to the I/O pins when they are in the output state.

2. Output enable and output disable times are specified as follows using the output load
shown in Fig. 1.

(a) trQLZ, tKQHZ

aw__ £ N\ N A

(See Note 1) (See Note 1)
ADSP \

7 7
wosc \_| / NI
cCEESé W 1Y 7

tkQLz 0.2V tkQHz
Dout 5
. VALID DATA OUT
(See Note 2) 44
0.2v (See Note 3)

Note:

1. Input states are defined in the Synchronous Input Truth Table.

2. If the device was previously deselected, when the device is selected, the
output remains in a high impedance state in the present clock cycle
regardless of OE because of the output enable delay register.

Valid data appears in the second clock cycle when OE is low.

3. When the device is deselected, the output goes into a high impedance

state in the present clock cycle regardless of OE.

(b) taqQLz, tcQHZ, tzHZ

OF, 2z . y .
1 t
<SZ1 Jo.2v N S, | 0.2v
Dout )Y
< VALID DATA OUT ><
{(
0.2V v To.zv
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TOSHIBA TC55V4326FF-167,-150,-133

PACKAGE DIMENSIONS

Plastic LQFP (LQFP100-P-1420-0.65K)

Unit in mm

22.040.2
20.0%0.1
80 51
E HEREAEARAARAAAEAAEAEAEAEAARARE
g— = §50
o =
W Ly = 81
I?HHHHNHHEHHHHHHHHHHHHHHHHHH

| :

0.575TYP

+0.15
1.4 505
1.7MAX

Weight: 0.56 g (typ)
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