TOSHIBA TC55V4376FF-100,-83

TENTATIVE TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS

131,072-WORD BY 36-BIT SYNCHRONOUS FLOW THROUGH STATIC RAM

DESCRIPTION

The TC55V4376FF is a 4,718,592-bit synchronous Flow through static random access memory (SRAM)
organized as 131,072 words by 36 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 36 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 TC55V4376FF 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 36 bits.

® Fast cycle time of 10ns per minimum (100MHz maximum)
® Fast access time of 8.5ns maximum (from clock edge to data output)
® Flow through 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
® LVTTL compatible interface
® Dual power supply (3.3V 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
ettt e rorves0s7 | pata oo
01/032 | Data Inputs/Outputs
I/O P1to 1/0 P4 | Parity Inputs/Outputs
= CLK Clock Input
=5 CE, CE2, CE2 | Chip Enable
g ADSP Address Status Processor Input
13 ADSC Address Status Controller Input
1% ADV Address Advance Input
1% GW Global Write Enable Input
: ]él BWE Byte Write Enable Input
. ]9 BW1to BW4 | Byte Write Enable Inputs
118 OE Output Enable
139 MODE Mode Select Input
=23 Y44 Snooze Input
=P NU Not Usable Input
128 & Vbp Power Supply for Core
32 34 36 38 40 42 44 46 48 5021 fm Vss Ground for Core
31 33 35 37 39 41 43 45 47 49 Vppo Power Supply for Output Buffer
LI N O D UP AU UG — NS D Vsso Ground for Qutput Buffer
§<<<<<<ZZ§§ZZEEEEEEE NC No Connection

980910EBA1

@ TOSHIBA is continually working to improve the quality and the 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 observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product 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 products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ 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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TOSHIBA TC55V4376FF-100,-83

BLOCK DIAGRAM
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TOSHIBA

TC55V4376FF-100,-83

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 and I/OP1. BW2 controls
I/09 through 1/016 and I/OP2. BWS3 controls
I/017 through 1/024 and I/OP3. BW4 controls
I/025 through 1/032 and 1/O P4.

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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PIN NUMBER

SYMBOL

TYPE

DESCRIPTION

85

ADSC

Input
(synchronous)

Synchronous Address Status Controller

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

Input
(synchronous)

Synchronous Chip Enable

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

0
m
N

Input
(synchronous)

Synchronous Chip Enable

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)

Synchronous Chip Enable

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

Input
(asynchronous)

Asynchronous Output Enable

This active low signal controls all 32-bit 1/0
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,
62,63,68,69,72,73,
74,75,78,79,2, 3,6,
7,8,9,12,13,18,19,
22,23,24,25,28,29

I/01 to 1/032

Input/ Output
(synchronous)

Synchronous Data Inputs/Outputs
Byte1 is /01 to 1/08, Byte2 is 1/09 to /016,
Byte3 is /017 to 1/024, Byted is 1/025 to 1/032.

51,80, 1,30

I/OP1 to I/OP4

Input/ Output
(synchronous)

Synchronous Parity Inputs/Outputs

I/OP1 is a parity bit for Byte1 as /01 to I/08.
I/OP2 is a parity bit for Byte2 as /09 to I/O16.
I/OP3 is a parity bit for Byte3 as I/017 to 1/024.
I/O P4 is a parity bit for Byte4 as /025 to 1/032.

31

MODE

Input
(asynchronous)

Mode Select

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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PIN NUMBER SYMBOL TYPE DESCRIPTION

64 ¥4 Input Shooze

(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.

14,16, 39, 42,43, 66 NC - No Connection
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, VbbpQ 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

= | &= 4 '| ADDRESS > 2
OPERATION CLK CE CE2 CE2 ADSP | ADSC | ADV | WRITE 77 USED I/0,1//OP | CURRENT

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

Read Address Dout (p) IppO1
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 (p) lopor
L—>H H X X L H L H L

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

Read 6 Burst Dout (p) Ippo2
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
L>H| x x x H H H L L | Current Din (p) N/A

6 Burst

L—>H H X X L H H L L Address

Corlwtinue 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—H| 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) IbDs2
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) Ipps3

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

Consumption current does not include output buffer current.

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

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.

Ll
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(2) Partial Truth Table for Write Enables (Synchronous Input)

—— I/01to 1/08, [1/09to /016, | /017 to 1/024, | I/025 to 1/032,
OPERATION CLK GW | BWE | BW1 | BW2 | BW3 | BW4 /O P1 /O P2 /O P3 /O P4
L—>H H H X X X X Dout (p) Dout (p) Dout (p) Dout (p)
Read
L—>H H L H H H H Dout (p) Dout (p) Dout (p) Dout (p)
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 /08 and I/OP1. BW2 controls 1/09to 1/016 and I/O P2.
BW3 controls 1/017 to 1/024 and I/O P3. BW4 controls 1/025 to 1/032 and I/O P4.

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

o - o' o
Read L L Dout
H L Hi-Z
Write X L Din, Hi-Z
Deselected X L Hi-Z
Snooze % H Hi-7
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(4) Interleaved Burst Sequence (MODE Input=NC or Vpp)

Bit Order : A1g A13 ..cvvvvvvnn.. As 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 e oo XX01 XX e oo XX10 XX e oo XX11
XX - oo XX01 XX e oo XX00 XX e oo XX11 XX e oo XX10
XX - oo XX10 XX e oo XX11 XX e oo XX00 XX e oo XX01
XX - oo XX11 XX e oo XX10 XX e oo XX01 XX e oo XX00

The burst address wraps around to its initial state.

(5) Linear Burst Sequence (MODE Input=Vsg)

Bit Order : A1g A13 ..cvvvvvvnn.. As 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 e oo XX01 XX e oo XX10 XX e oo XX11
XX - oo XX01 XX e oo XX10 XX e oo XX11 XX e oo XX00
XX - oo XX10 XX e oo XX11 XX e oo XX00 XX e oo XX01
XX - oo XX11 XX e oo XX00 XX e oo XX01 XX e oo XX10

The burst address wraps around to its initial state.
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(6) Stop-Clock Mode for Power Down
The TC55V4376FF 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 (Vg = Vpp — 0.2V or Vi, = 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.

CLK Stop Wake up ADSP
Initiates >
Burst Read

i) Stop-Clock Timing for Read Operation
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aose —\ 1/ \L/
Addr. ; XA,:ZX

BWE

\/

1
1
1
1
1
\/ 4/
1 1 1
o :
ADV o \/ i
i i i
' ! !
Data (in) (A1 11X _Vin or Vi Fixed YooK
i i i
! | High-Z |
Data (out) I | I
: : :
1 1 1
ADSC CLK Stop Wake up ADSC
Initiates ( Continue ( Initiates
Burst Write \ Burst Writ Burst Writ

i) Stop-Clock Timing for Write Operation

: | | | i

ADSC T\ L/ ./ ./

i i i i i

1 Il Il 1 1

CET s AN |

1 : : 1 1

1 1 1 1 1

| | ! ! |

Data (in) : —( Viy or Vi IFixed | I

1 1 T T 1

1 1 1 1 1

! ! High-Z | | |

Data (out) __ Data ' ¥eX Dato ) 2 : : :
Continue CLK Stop Wake up
Burst Read  (Deselected) (Deselected)

iii) Stop-Clock Timing for Deselect Operation

1999-11-05 10/20



TOSHIBA TC55V4376FF-100,-83

MAXIMUM RATINGS

SYMBOL RATING VALUE UNIT
Vpp Power Supply Voltage -0.5to 4.6 Vv
VbpqQ Output Buffer Power Supply Voltage -0.5 to Vpp Vv
Vin Input Terminal Voltage -0.5* to 4.6 Vv
Viio Input/Output Terminal Voltage -0.5*% to Vppq +0.5** Vv

Pp Power Dissipation 1.2 w
Tsolder Soldering Temperature (105s) 260 °C
Tstrg Storage Temperature -65 to 150 °C
Topr Operating Temperature -10 to 85 °C

* . —1.5V with a pulse width of 20% - tkc min
#% : VppQ+1.5V with a pulse width of 20% - tkc min

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

SYMBOL PARAMETER MIN TYP MAX UNIT
Vpp Power Supply Voltage 3.1 33 3.6 Vv
VbpqQ Output Buffer Power Supply Voltage 2.3 - 36 Vv

Input High Voltage for Address and . 17 _ Vop+0.3
Vi Control pins(except /0 and Mode pin) Vv
Input High Voltage for I/O pins 1.7 - Vppq +0.3**
VIH 1 Input High Voltage for MODE pin Vpp-0.3 Vbb Vpp+0.3 Vv
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.
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DC CHARACTERISTICS(Ta = 0° to 70°C, Vpp = 3.1V to 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 _ _ _ "
' | (Except MODE, 2z, NU pins) Vin=0to Vop =1 A
Device Deselected or
Lo Output Leakage Current Output Deselected, - - 1 PA
Vour=0 to Vpp
MODE pin Vin=Vpp to Vpp-0.3V -1 - 1
Vin=0 to 0.3V -100 - 1
Vin=V 2.0v -1 - 1
[ Input Current ) in=Vop to 2.0 00 pA
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
VDDQ IOH = -8mA 2.4 - -
=3.1to0 3.6V lop= — 100LA Vppg - 0.2 - -
Von |Output High Voltage Vooa lon = — 2mA 19 — —
=2.3t02.7V lop= — 100LA VDDQ -0.2 - - vV
VbbpQq loL=8mA - - 0.4
y o Low Vo =3.1103.6V | |5, = 100.A - - 0.2
oL utput Low Voltage Vooa loL = 2mA _ _ 0.4
=2.3102.7V | 1o = 100A - - 0.2
Device Selected, lout=0mA 100MHz - - 300
Ippo1 | Operating Current All inputs=V|/V_ mA
CLK = tge min 83MHz - - 290
_ Device Selected, lout=0mA 100MHz - - 270
| bD02 ?(';’Ierat'”g Current ADSC, ADSP, ADV = V, mA
(idle) All inputs =V / Vi, CLK = tgc min| 83MHz| - - | 260
Device Deselected, 100MHz - - 90
I bDs1 Séirlldby C.urrent All inputs = 0.2V mA
( running) CLK = tgc min 83MHz - - 80
Device Deselected,
Ippsy |Standby Current All inputs = 0.2V, - - 3 mA
CLK frequency =0Hz
_ o ZZ=Vpp- 0.2V,
| oDs3 Sr.mﬁze Current while ZZ Pin is All inputs =V / V), N N 3 mA
Hig CLK Z tgc min
. ZZ = 0.2V, Chip Deselected
Ippsa | 2100Z€ 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
¢ Input Capacitance Vin=GND 5 pF
IN
Input Capacitance for MODE, ZZ, NU pin Vin=GND 8 pF
Cio Input/Output Capacitance Vyjo=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 t0 2.7V or 3.1V to 3.6V)

SYMBOL PARAMETER TC55V4376FF-100 TC55V4376FF-83 UNIT
MIN MAX MIN MAX
tke CLK Cycle Time 10 - 12 -
tky CLK High Pulse Width 4 - 4.5 -
L CLK Low Pulse Width 4 - 4.5 -
tkqv Access Time from CLK - 8.5 - 9
tkax Output Hold Time from CLK 2 - 2 -
tkqLz Output Enable Time from CLK 0 - 0 -
tkqHz Output Disable Time from CLK 2 3.5 2 3.5
tequ | Access Time from OE - 3.5 - 3.5
teqLz Output Enable Time from OE 0 - 0 -
tgquz | Output Disable Time from OE - 35 - 35
tas Address Input Setup Time from CLK 2 - 2 -
taH Address Input Hold Time from CLK 0.5 - 0.5 -
tapss | ADSP, ADSC Input Setup Time from CLK 2 - 2 - ns
tADSH ADSP, ADSC Input Hold Time from CLK 0.5 - 0.5 -
tavs ADV Input Setup Time from CLK 2 - 2 -
tAVH ADV Input Hold Time from CLK 0.5 - 0.5 -
tws GW, BWE, BW1 to BW4 Input Setup Time from CLK 2 - 2 -
twH GW, BWE, BW1 to BW4 Input Hold Time from CLK 0.5 - 0.5 -
tcEs CE, CE2, CE2 Input Setup Time from CLK 2 - 2 -
tceH CE, CE2, CE2 Input Hold Time from CLK 0.5 - 0.5 -
tps Data Setup Time from CLK 2 - 2 -
tbH Data Hold Time from CLK 0.5 - 0.5 -
tzs ZZ Standby Time 5 - 5 -
tzr ZZ Recovery Time 6 - 6 -
tzHz Output Disable Time from ZZ - 2 - 2 cycle
AC TEST CONDITIONS Fig. 1
\ Vppq = 2.5V |Vppq=3.3V 2.5V/3.3V
Input Pulse Level 2.5V/0.0V | 3.0v/0.0V
85002/2950
Input Pulse Rise and Fall Time 1.8ns 2.0ns /Opin
:ei::e:cne"EvZeasurement 125V -3V C_=5pF 8500/217Q
Output Timing Measurement Vbpg Vbpg ;
Reference Level 2 2
(For tkqLz, tkqHz:
Output Load Fig. 1 Fig. 1 tgqLz, and tgqhz)
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TIMING DIAGRAMS
READ CYCLE

Single Read | Burst Read Deselected
I

o tke
—

CLK_/\/\/{_:‘:/\/\/\/\/\/\/\/
EtADSS O tapsH m’ taDss [ tapsH : ADSP is blocked by: CE high. : : :
ADSP ‘%_17/%/ \Y _%/ N\ /// W

ss 4-N->| taDSH

5tADss4-> tADSH; AD :
ADSC W/// / : X4 W/ W/ YW//// 78

tAVH § tavs tAVH §

o /// //A/%%mx%// 7

: ADV suspends bu rst

Are fo ///AF*%////AXAZX///// 77 /// /// /

: tws4-N+|tWH
w IR Ol <l
swe 77 ///W WH/Y/// T~~~

_— : P tegs 4-N->tCEH §
BW;T&/////////////////////////////

tces [0 teen CE ma‘SkS ADSP

///%;;V///%//Y/ //%IW/W///%///

CE: CE2, CE2 state is sampled only when a inew addréss is loadéed.

CE

m

§ tces tcen tcen

o)
B2 77 ///%//////////////}W%

: Deselected W|th CE2 or CE2. :
: tees : tCEs4-> tcen

N tCEH:
CEZ/T///J%///W/Y/ // /7/ // /y/%: 7

Din _ e : : : : : :
|:I/O1 to 1/032,: ] teoLz GQV i |tgouz : : : § : Burst wraps around
I/OP1to /O P4 —hH¢ : : : i to its initial state

Dout — Q1{A1) Q1¢A2)@(Q2¢Az)@( L Q3(A2) §
/101 to 1/032,: tkqLz: : -
/O P1 to /0 P4 G Hex 5

//// Don t care

RRRIRR
Kess 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. 77 is Low.
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WRITE CYCLE

Single Write I Burst Write DeseIected
L, ke
CLK_/\/\/‘_j:/\/\/\/\/\/\/\/\/
© taDss [ taDsH : tkH tKL © tapss tapsy :ADSP is blocked by: CE high. :
ADSP % ' . g /////////V//W/_
: tapss [ tapsH § tADsS 4—> tADSH §
ADSC W/Y “IV/Y/ WJ‘ 7 W/ % /A //

ADV must be highfor ADSP :write. § tavs [ tavH O tavH §

L /////W////Mﬁg%emw/// /// Z

: ADV suspends bu rst

A16:’) ///M///%AZW/// / /// / ///%AGW/// /
o tws |4-P twh L otws OO twe :

o V7707 ////:‘@}% 2 10 1707

GW performs write mdependent of BWE and BW1 to BW4.

5 tws HtWH :

BWE//j 7% 7/'//%.////// /////%./// %
B 7 %%%/ﬂﬁ( R Y

Any :of CE, CEZ,
CE2 deseIects

; tCEs4-> tegy 5 CE thasks ADSP. tees [ tegn

2P ///A/// ////W/Wd‘é

N VIO teen : CE, CE2, CE2 state is sampled only when a néw address is Ioaded

cez///%@#///%ﬂ/// /7 7,

L tees "N" teen

L tees [ teen | : : :
CE2 7777 (/////Y////////////////W /
| tps P4 tH
|:I/01 *Ic)oilr)o32,§] ;qu_’ : /// %DH’AZ)%DZ(AZ) D2('§A2) D3(§A2) D4(A2) D1(A3)@
/OP1tol/OPA| —pHe : _ : : : é 5
Dout :
[|/01 to 1/032,; : :
/0 P1to I/O P4 5 ;
% 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. 77 is Low.
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WRITE CYCLE (BYTE WRITE TIMING)

Byte Write . Burst Read
I

I
tke
—

CLK_,_/\,{’\,{’\/\/\/\/\/\/\/

: ADSP is blocked by: CE high. :
ADSP | ‘% :

T <1 <0 1 <7777
ADEC V//// ////V/////V//W//V//

: tADss ¥ taDsH

| ADV must be high ifor ADSP write.  : tavs v;w tAvH ?
ADV _W/// /// ////W///%;?;V% /% /A
A15/:3 /// ///%AZW///%,MW/// /// /// /

L tws twy

GW ~ /// //7 /// /// / W/ W/ W/
BWE ‘W /// // /// %; 7 /// % 4 / . W/ W/_
BW1 \% // //// /// “ /// //// // //// //

s T Y
tees OO tcen : CE masks ADSP tees ﬁtCEH :

CE//%//////‘ //%_////V// N

Deselected with €E2 or CE2  tcgs ﬁtCEH : CE CnE:Z %E%,f%%tﬁréiss?!“@fé"e°"'y :

CE2 7724 2 . //A 2 /// 2 /// %
: Tl (|t e teen |
CE2 72 % 228, Nz / & /// 7% // %
L tees OOty :
k°___ 77 /_// 77 ////A
ntto | I mandy
o9 E é é é i _ _ _
Din(l/O P2 to VEO P4)
pouts - QD D D
Dout(I/O P1)
pout32 &01 (SA4))@(Q2(SA4))@(Q3(SA4))@(Q4(SA4)

DoUt(lOPITRTO PR

m Don’t care
Indeterminate

Note

1. ZZ is Low.

1999-11-05 16/20



TOSHIBA TC55V4376FF-100,-83

READ /WRITE CYCLE
Output
. Single Read . Single Write | Burst Read . Disabled

CLK/\/\/\/\/\/\/\/\/\/

€D:

tapss [0 taDsH tapss [0 tapsH : ADSP is blocked by CE high. :

o 7% 70 [7F %ﬁ/ N ‘<////

: | taDsS [ ADSH&{'ﬁDSH :
ADSC 777227 4‘% ‘r////// W/ W/ W/ W/

: ADV must be high “for ADSP wrlte tavs |4 O tavH §

v 007 //V//A//A///\%//V//

: tavs "’ tavH

A1e to /%‘%sz//%,éﬁv// /// // /// /

Ao
: tws4-> twh
GW/ ////V/////V//W/V//W/
oW 7K g(W///A V////W/ U U~
S— tWs4-> twh
BWSv&%f//////// /://////////////:////4
- tees [ teey . CE masks ADSP. tces [ tcen
<« 7 /A///_////Aél//_//:w/;: 07,
tces tcEH CE.CEZ CE afe sampled only whénanew ;address isgloaded.
® 7 /A////A////////////g
tCEsﬁ teen
CE2/ /W////W////////////%
|:I/OP1 toI/OP4i| 4tG;QHZ; tG% ;t XF oo GaHg e
[I /O?tooul}032 ] Q1(/~E\1) tKQLé&m%QZG_A”)@(Q%A”)@(QMM»@:
/O P1 to /O P4 ' Plkoxr zm PtkQuF :

Don’t care

Indetermmate
Note
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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SNOOZE CYCLE

Single Read . Snooze , Read

tke
—

CLK_/\/\/‘_j(/\/gQ_/\/\/\/\/zQ_/\_/
ADSP %/ X~ W:% /V//W

© tapss 4—N—> tADSH “ tADSS 4—N—> taDSH

ADSC V/ /// 78 W/ W 78 W/ W/ W//// /

oV 7777 /// ////4%/// //// /// /// ///////// /
///M/// Z ////W A

L tws |4-> tWH

L tws HtWH :

Tv%v-///////////////////%//////////////////%/////

L tees OOt

L tees OO teen

w2 77070 207007777 ////%//// 77 /// 77 /7%///

i tees OO tcen

o S e —

)). : : : :
S é é é é((

O

tzr

Din H wed BN o
VO1tol032, | . : [f6QY - taqnz
VOP1tol/OP4]  "CQLZ) :

Dout

Y44

I/01to /032, : tkaLz: - . v
/O P1to I/O P4 — tidox | eyl tZHZ Ly ; : L ke
; Qv E' : —— : : : )'(

C )
—

% Don’t care

152302529002 .
KRR Indeterminate
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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) tkQLZ, tKQHZ

TN S\

(See Note 1) (See Note 1)

8

CLK /

ADSP \
ADSC \
CE2,

£, 7N

7.7X

g
]

VALID DATA OUT

{(
LR

0.2v (See Note 2

PSRt

Note:
1. Input states are defined in the Synchronous Input Truth Table.
2. When the device is deselected, the output goes into a high impedance
state in the present clock cycle regardless of OE.

(b) taQLz, taQHZ, tzZHZ

OE, 22 . 1 e
t t
<222, |0.2v . <MZot | g.2v
Dout '}
VALID DATA OUT ><
{(
0.2V " To.zv
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PACKAGE DIMENSIONS

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

Unit in mm

22.010.2
20.0+0.1
_ 80 51
2 HHHHHHHHHHHHHHHHHHHHHHHHHHHHHH«
§7—81§-§0— =R
=He &=
100 e |Fm 3t
kﬁ?HHHHtjijHHHHHHHHHHHHHHHHHHHH%
0.575TYP . I 0.3215:05 ESRREIO]
0.65
%’g'_%

0.120.05 || '

Weight: 0.56 g (typ)
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