TOSHIBA TC55VL1636FF-75,-83,-100

TENTATIVE TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS

524,288-WORD BY 36-BIT SYNCHRONOUS NO-TURNAROUND STATIC RAM
DESCRIPTION

The TC55VL1636FF is a synchronous static random access memory(SRAM) organized as 524,288 words
bﬁr 36 bits. NtRAMTM(no-turnaround) SRAM offers high bandwidth by eliminating dead cycles during
the transition from a read to a write and vice versa. All ir&uts except Output Enable OE and the
Snooze pin ZZ are synchronized with the rising edge of the CLK input. A Read operation is initiated
by the ADV _Address Advanced Input signal; the input from the address pins and all control pins
except the OE and ZZ pins are loaded into the internal registers on the rising edge of CLK in the
cycle in which ADV is asserted. The output data is available in the same clock cycle as that in which
ADV is asserted. Write operations are internally self-timed and are initiated by the risin% edge of CLK
in the cycle in which ADV is asserted. The input from the address pins and all control pins except
the OE and ZZ pins are loaded into the internal registers on the rising edge of CLK in the cycle in
which ADV is asserted. Input data is loaded in the cycle following the cycle in which ADV is asserted.
Byte Write Enables(BW1 to BW4) allow from one to four Byte Write operations to be performed. A 2-
bit burst address counter and control logic are integrated into this SRAM. The TC55VL1636FF uses a
single power supply(8.3V) or dual ]gower supplies(3.3V for core and 2.5V for output buffer) and is available
in a 100-pin low-profile plastic Q P(LQFPg.

FEATURES

Organized as 524,288 words by 36 bits

Fast cycle time of 10 ns minimum (100 MHz maximum)

Fast access time of 8.5 ns maximum (from clock edge to data output)

No-turnaround operation with flow-through data output

2-bit burst address counter (support for interleaved or linear burst sequences)

Synchronous self-timed Write

Byte Write control

Snooze mode pin (ZZ) for power down

LVTTL-compatible interface .

Single power supply (3.3 V) or Dual power sugpl1es(3.3V for core and 2.5V for output buffer)
Available in 100-pin LQFP package (LQFP100-P-1420-0.65K ; pitch:0.65 mm, height:1.6 mm, weight:

grams(typical))

PIN ASSIGNMENT (TOP VIEW) PIN NAMES
@Nm§§|§|§|§|$8£§m|§m¥:w CLK Clock Input
CLoUHRDBUS>USIVO0< (<L AO0toA18 Address Inputs

CE,CE2,CE2 | Chip Enable Inputs
] 0
revEr== }6 iRz OE Output Enable
zDCSD%g __ gCS’D;D% WE Write Enable Input
Vo132 Vi3 BWT to BWA | Byte Write Enable
1/020 £ 7 11013
1/021 0 8 11012 ADV Address Advance Input
/022 £ 9 11011
VSSQ &4 10 VSSQ CKE Clock Enable
Vo3 e 1 1010
I/C\)/%é — 12 5%9 Y44 Snooze Input
VDD e 15 vas /0110 1/032 Data Inputs/Outputs
VPR 18 ybo I/OP1to I/OP4 | Parity Data Inputs/Outputs
Igo)ég = ig :\2%?) MODE Mode Select Input
vssg oo 21 VSSQQ NC Not Connected
1/027 o 22 1106
11028 £ 23 1105 NU Not Usable
/030 = 53 Vo3 v Power Supply for C
308 vee, DD ower Supply for Core
vDDQ vDDQ VbbpQ Power Supply for Output Buffer
/031 o 1102
V932 5 32 32 34 36 38 40 42 44 46 48 5022 Fm IIQp Vs Ground for Core
3133353739143579 Vssq Ground for Output Buffer
LN MAN—ODUNALUO — NS0 Note : NtRAMTM and No-Turnaround Random Access Memory are trademarks
§<<<<<<ZZ‘§§ZZZZZEZZE of Samsung Electronics Co., Ltd..

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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BLOCK DIAGRAM
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PIN DESCRIPTIONS

PIN NUMBER SYMBOL TYPE DESCRIPTION
89 CLK Input Clock Input
(NA) All synchronous input signals are registered on
the rising edge of CLK. When the chip is
enabled, address inputs and control pins except
for OE and ZZ must meet the specified setup
and hold times with respect to the CLK rising
edge.
37, 36, 35, 34, 33, 32, AOto A18 Input Address Inputs
100, 99, 82, 81, 44, 45, (synchronous) These address inputs are registered on the rising
46,47, 48,49, 50, 83,84 edge of CLK. When the chip is enabled,
address inputs must meet the specified setup
and hold times with respect to the CLK rising
edge.
98 CE Input Chip Enable Input
(synchronous) This active-Low signal controls the chip status
(enabled or disabled). It is sampled only when
a new external address is loaded.
92 CE2 Input Chip Enable Input
(synchronous) This active-Low signal controls the chip status
(enabled or disabled). It is sampled only when
a new external address is loaded.
97 CE2 Input Chip Enable Input
(synchronous) This active-High signal controls the chip status
(enabled or disabled). It is sampled only when
a new external address is loaded.
86 OE Input Output Enable Input
(asynchronous) | This active-Low signal control all 36-bits I/O
output buffer.
88 WE Input Write Enable Input
(synchronous) This active-Low input controls Read/Write
operations.
93, 94, 95,96 BW1 to BW4 Input Byte Write Enable
(synchronous) These active-Low inputs control Byte Write
operations when a Write cycle is active. A Byte
Write pin controls 1/0 pins as follows.
BW1:1/01 to 1/08, I/OP1
BW2:1/09 to /016, 1/OP2
BW3:1/017 to 1/024, I/OP3
BWA4:1/025 to 1/032, I/OP4
85 ADV Input Address Advance Input
(synchronous) This is used to load the internal registers with
the input from the address and control signals
when it is Low on the rising edge of CLK.
When it is High, the internal burst address
counter is incremented. The external address
inputs are ignored when this signal is High.
87 CKE Input Clock Enable
(synchronous) When High, CLK input is ignored and outputs
retain the same state.
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TC55VL1636FF-75,-83,-100

PIN NUMBER SYMBOL TYPE DESCRIPTION
64 7z Input Snooze Input
(asynchronous) | This active-High signal is used to place the
device into Sleep Mode (Low-Power Standby
Mode). When Low, the device remains in the
Active state. When High, the device goes into
the Sleep state and memory data is retained.
After this signal has been deasserted, the device
will wake up when a Read or Write operation is
initiated by ADV.
52,53, 56,57, 58, 59, 62, /01 to /1032 /0 Data Input/Output
63,68,69,72,73,74,75, (synchronous)
78,79,2,3,6,7,8,9,12,
13,18, 19, 22, 23, 24, 25,
28,29
51,80,1,30 I/OP1 to I/OP4 /0 Parity Data Input/Output
(synchronous)
31 MODE Input Mode Select Input
(synchronous) This signal selects the burst sequence. When
High, the burst sequence is interleaved. When
Low, it is linear sequence.
39,42,43 NC NC Not Connected
38 NU Input Not Usable
(asynchronous)
15, 16,41, 65,91 Vpp Supply Power Supply for Core
4,11, 20, 27,54, 61, Vbpq Supply Power Supply for Output Buffers
70,77
14,17, 40, 66, 67, 90 Vss Ground Ground for Core
5,10, 21, 26, 55, 60, Vssq Ground Ground for Output Buffers

71,76
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TC55VL1636FF-75,-83,-100

OPERATING MODE

(1) Synchronous Input Truth Table

OPERATION WE | ADV CE BW Addr. Used CKE Y44 10 (6)
Read (begin burst) H L Select X External L L Output
Read (Continue burst) X H X X Internal L L Output
Write (begin burst) L L Select L External L L Input
Write (continue burst) X H X L Internal L L Input
NOP/Write Abort (begin burst) L L Select H X L L Hi-Z
Write Abort (continue burst) X H X H Internal L L Hi-Z
Deselected X L Deselect X X L L Hi-Z
Deselect Continue (Note 2) X H X X X L L Hi-Z
Ignore Clock Edge (Note 3) X X X X X H L Previous value
Snooze X X X X X X H Hi-Z

Notes: 1. H means logical High and L means logical Low.

X means Don’t care.

2. A Deselect Continued cycle can only be entered if a Deselect cycle is executed before it.
3. When the Ignore Clock Edge command is asserted during a Read operation, the output data

for the previous cKcle still appear on the I/O pins.
e I/O pins remain at Hi-Z, and the Write operation is not executed.

Write operation, t

‘When the command is asserted

uring a

6.

. All synchronous Inputs must exhibit adequate setup and hold times either side of the rising

edge of the CLK pin.

. The data output appears in the same cycle as that in which the Read command is asserted.

Data input is triggered on_ the rising edge of CLK in the next following the one in which the
Write command 1is asserted.
ZZ input is asynchronous, but is included in this table.

(2) Write Enable Truth Table

i 1/01 1o I/108 /0910 1/016 | I/017 to 1/024 | 1/025to1/032
OPERATION WE BW1 BW2 BW3 BwW4 |/OP1 1/OP2 /OP3 //OP4
Read H X X X X Output Output Output Output
Write L L L L L Input Input Input Input
L L H H H Input Hi-Z Hi-z Hi-Z
L H L H H Hi-z Input Hi-Z Hi-Z
L H H L H Hi-Z Hi-Z Input Hi-Z
L H H H L Hi-Z Hi-Z Hi-Z Input
L H H H H Hi-Z Hi-Z Hi-Z Hi-Z
Notes: 1. H means logical High and L means logical Low. X means Don’t care.
(3) Asynchronous Inputs Truth Table
OPERATION OE Y4 I/0
Read L L Dout
H L Hi-Z
Write X L Din, Hi-Z
Stop clock (Note 2) H L Hi-Z
L L Dout
Snooze (Note 3) X H Hi-Z

Notes: 1. H means logical High and L means logical Low.

X means Don’t care.

2. The Stop CLK Mode achieves Low Power Standby by stopping the input clock.
3. The Snooze Mode achieves Low Power Standby by asserting the ZZ pin.

4. The cycle immediatel

or Deselect Mode cycle.
5. Memory data is retained during Snooze Mode cycles.

(4) Burst Sequence

MODE PIN BURST OPERATION
L Linear burst order
H or NC Interleaved burst order

prior to a Snooze brought about by the ZZ pin must be a Read Mode
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a) Linear Burst Sequence (MODE input=Vgg)

Bit Order: A18, ....oovvvvvenn... A4, Ay
1st Address 2nd Address 3rd Address 4th Address
(external) (internal) (internal) (internal)
XX e XX00 XX e XX01 XX e XX10 XX oo XX11
XX e XX01 XX e XX10 XX XX11 XX e XX00
XX oo XX10 XX e XX11 XX e XX00 XX e XX01
XX e XX11 XX e XX00 XX e XX01 XX oo XX10

b) Interleaved Burst Sequence (MODE input=Vpp or NC)

Bit Order: A18 ..o vvvnvnvnnnn.. A4, Ay
1st Address 2nd Address 3rd Address 4th Address
(external) (internal) (internal) (internal)
XX -+ XX00 XX -+ XX01 XX - XX10 XX o XX
XX -+ XX01 XX -+ XX00 XX oo XX11 XX+ XX10
XX oo XX10 XX oo XX11 XX oo XX00 XX oo XX01
XX oo XX11 XX -+ XX10 XX - XX01 XX -+ XX00
DEVICE OPERATION
(1) Read Operation
CYCLE ADDRESS | WE BW | ADV | CE OE | CKE 10 OPERATION
n A0 H X L L X L X Address & control valid
n+1 X X X X X L L Q0 Read out AQ

Note 1: H means logical High and L means logical Low. X means Don’t care. Q is data output.

(2) Burst Read Operation

CYCLE ADDRESS | WE BW | ADV CE OF CKE 110 OPERATION
n A0 H X L L X L X Address & control valid

n+1 X X X H X L L Q0 [Read out A0

n+2 X X H X L L Q0+ 1 |Read out A0+ 1

n+3 X X X H X L L Q0+2 [Read out AO+2

n+4 X X X H X L L Q0 +3 |Read out A0 +3

n+5 Al H X L L L L Q0 Read out A0

n+6 X X X H X L L Q1 Read out A1

n+7 A2 H X L L L L Q1+1 [Read out A1+1

Note 1: H means logical High and L means logical Low. X means Don’t care. Q is data output.
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(3) Write Operation

CYCLE ADDRESS WE BW | ADV CE OE CKE I/0 OPERATION
n A0 L L L L X L X Address & control valid
n+1 X X X X X X L DO Write to A0

Note 1: H means logical High and L means

(4) Burst Write Operation

logical Low.

X means Don’t care.

D is data input.

CYCLE ADDRESS | WE | BW | ADV CE OE | CKE 110 OPERATION
n A0 L L L L X L X Address & control valid

n+1 X X L H X X L DO | Write AO

n+2 X X L H X X L DO+ 1 | Write A0+ 1

n+3 X X L H X X L DO +2 | Write A0 +2

n+4 X L H X X L DO +3 | Write A0 +3

n+5 A1l L L L L X L DO Write A0

n+6 X X L H X X L D1 Write A1

n+7 A2 L L L L X L D1+1 | Write A1+1

Note 1: H means logical High and L means logical Low.

(5) Read Operation with Clock Enable

X means Don’t care.

D is data input.

CYCLE ADDRESS | WE | BW | Apv | CE OE | CKE 10 OPERATION
n A0 H X L L X L X Address & control valid
n+1 X X X X X X H X Ignore cycle
n+2 A1l H X L L Q0 [AO read out
n+3 X X X X X L H Qo0 Ignore clock
n+4 X X X X X L H Qo0 Ignore clock
n+5 A2 H X L L L L Q1 Read out A1
n+6 A3 H X L L L L Q2 |[Read out A2
n+7 Al H X L L L L Q3 Read out A3
Note 1: H means logical High and L means logical Low. X means Don’t care. Q is data output.
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(6) Write Operation with Clock Enable

CYCLE ADDRESS | WE BW | ADV CE OF CKE 110 OPERATION
n A0 L L L L X L X Add. & control valid
n+1 X X X X X X H X Ignore clock
n+2 A1 X L DO | Write AO
n+3 X X X X X X H X Ignore clock
n+4 X X X X X X H X Ignore clock
n+5 A2 L L L L X L D1 Write A1
n+6 A3 L L L L X L D2 |Write A2
n+7 X X X X X X L D3 | Write A3
Note 1: H means logical High and L means logical Low. X means Don’t care. D is data input.
(7) Read Operation with Chip Enable
CYCLE ADDRESS | WE BW | ADV CE OF CKE 110 OPERATION
n A0 H X L L L X Address & control valid
n+1 X X X L H X L Qo Read A0
n+2 A1l H X L L L L z Deselect
n+3 X X X L H X L Q1 Read A1
n+4 X X X L H L L z Deselect
n+5 A2 H X L L X L z Deselect
n+6 X X X L H X L Q2 Read A2
n+7 X X X L H L L z Deselect
Note 1: H means logical High and L means logical Low. X means Don’t care. Q is data output.
Z means Hi-Z.
(8) Write Operation with Chip Enable
CYCLE ADDRESS | WE | BW | ADpv | CE OE | CKE 110 OPERATION
n A0 L L L L X L X Address & control valid
n+1 X X X L H X L DO [Write A0
n+2 A1l L L L X L z Deselect
n+3 X X X L H X L D1 Write A1
n+4 X X X L H X L z Deselect
n+5 A2 L L L X L z Deselect
n+6 X X X L H X L D2 | Write A2
n+7 X X X L H X L z Deselect

Note 1: H means logical High and L means logical Low.
Z means Hi-Z.

X means Don’t care.

D is data input.
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ABSOLUTE MAXIMUM RATINGS

SYMBOL RATING VALUE UNIT
Vpp Power Supply Voltage -0.51t0 4.6 \Y
Vbbg Output Buffer Power Supply Voltage -0.5 to Vpp+0.5(=4.6V max) \Y
ViN Input Terminal Voltage -0.5* to 4.6 \
Viio Input/Output Terminal Voltage -0.5* to Vppq+0.5**(=4.6 V max) \Y

Po Power Dissipation 1.5 w
Tsolder Soldering Temperature (10s) 260 °C
Tstrg Storage Temperature -65 to 150 °C
Topr Operating Temperature -10 to 85 °C

;. —1.0V with a pulse width of 20% of tgc(min) (3 ns max)
x#; VppQ+1.0 V with a pulse width of 20% of tgc(min) (3 ns max)

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

SYMBOL PARAMETER MIN TYP. MAX UNIT
Vpp Power Supply Voltage 3.135 33 3.465 \
Vbbpg Output Buffer Power Supply Voltage 3.135 3.3 3.465 Vv
Viy Input High Voltage 2.0 - Vpp + 0.3** \Y
ViH1 Input High Voltage for MODE pin Vpp-0.3 Vpp Vpp +0.3 \Y

Vi Input Low Voltage -03* - 0.8 \
Vi Input Low Voltage for MODE and NU pins -03 0.0 0.3 \Y

x: —0.7V with a pulse width of 20% of tgxc(min) (3 ns max)
x#: VppQ+0.7V with a pulse width of 20% of tgc(min) (3 ns max)

Note: NU pin must be low or not connected.

2000-02-02 9/19
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DC CHARACTERISTICS (Ta=0 to 70°C, Vpp =Vppq=3.3V *5%)

SYMBOL PARAMETER TEST CONDITIONS MIN TYP. MAX | UNIT
I Input Leakage Current Vin=0 to Vpp -1 - 1 PA
Input Current
| V=0V 3V -1 - 1
NU (NU pin) n=0V to 0.3 A
| Outout Leak ¢ ¢ Device Deselected or Qutput Deselected, ! : A
utput Leakage Curren - -
Lo P 9 Vour=0 to Vppq
. lon= - 8 mA 24 - -
Vou Output High Voltage
lon = — 100 £A Vpp-0.2| - - y
loL=8mA - - 0.4
VoL Output Low Voltage
loL=100 LA - - 0.2
) 100MHz - - 290
. lout=0mA, all inputs=Vpp-0.2V/0.2V
Ibpo1 | Operating Current - . 83MHz - - 260 mA
CIOCk:tKC(mln) 75MHz _ - 240
Operating Current Device Deselected 100MHz - - 130
15002 (,;’I ) 9 lour=0mA, all inputs=Vpp—0.2V/0.2V | 8MHz| - - 110 | mA
ale Clock 2 tyc(min) 75MHz| - - 100
Standby C t .
Ibps1 andby turren Clock = Vss, all inputs=Vy or V_ - - 60 mA
(TTL level)
Ipps, | rendby Current Clock = Vss, all inputs=Vpp—0.2V or 0.2V - - 10 | ma
(MOQOS level)
Z2Z=Vpp-0.2V
IbDs3 S;‘a”dby :ﬂ“r;e”t All inputs = Vpp = 0.2V or 0.2V - - 10 | mA
(Snooze Mode) Clock = tyc(min)
CKEZ V|4
Ibsa S%d:ﬂy ;:“"e”t All inputs = Vpp - 0.2V or 0.2V - - 10 | mA
( ode) Clock = tyc(min)

Note: Operating Current(Ippo1) is specified with 50% Read cycles and 50% Write cycles.

CAPACITANCE (Ta=25°C, f=1.0 MHz)

SYMBOL PARAMETER TEST CONDITION MAX UNIT
Cin Input Capacitance Vin=GND 5 pF
Cio Input/Output Capacitance Vyjo=GND 7 pF
Chu Input Capacitance of NU Vin=GND 10 pF

Note: This parameter is sampled periodically and is not tested for every device.
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AC CHARACTERISTICS (Ta=0 to 70°C, Vpp =Vppq =3.3V *5%)

SYMBOL PARAMETER TC55VL1636FF-100 TC55VL1636FF-83 TC55VL1636FF-75 UNIT
MIN MAX MIN MAX MIN MAX
tke CLK Cycle Time 10 - 12 - 13 -
ey CLK High Pulse Width 3 - 4 - 4 -
tkL CLK Low Pulse Width 3 - 4 - 4 -
tkqv CLK High to Output Valid - 8.5 - 9 - 10
tax CLK High to Output Invalid 3 - 3 - 3 -
tkqLz CLK High to Output Low-Z 4 - 4 - 4 -
tkqHz CLK High to Output High-Z 3 5 3 5 3 5
teq OE Low to Output Valid - 5 - 5 - 6
tgqiz | OF Low to Output Low-Z 0 - 0 - 0 -
tgquz | OE High to Output High-Z 1.5 5 1.5 5 1.5 6
tas Address Setup Time from CLK 2 - 2 - 2 -
tps Data Setup Time from CLK 2 - 2 - 2 -
tws WE Setup Time from CLK 2 - 2 - 2 -
tees CE Setup Time from CLK 2 - 2 - 2 - ns
taDvs ADV Setup Time from CLK 2 - 2 - 2 -
taws BW Setup Time from CLK 2 - 2 - 2 -
tekes CKE Setup Time from CLK 2 - 2 - 2 -
taH Address Hold Time from CLK 0.5 - 0.5 - 0.5 -
toH Data Hold Time from CLK 0.5 - 0.5 - 0.5 -
twH WE Hold Time from CLK 0.5 - 0.5 - 0.5 -
tcen CE Hold Time from CLK 0.5 - 0.5 - 0.5 -
tADVH ADV Hold Time from CLK 0.5 - 0.5 - 0.5 -
tawH BW Hold Time from CLK 0.5 - 0.5 - 0.5 -
teKEH CKE Hold Time from CLK 0.5 - 0.5 - 0.5 -
tzg ZZ Standby Time 5 - 5 - 5 -
tzr ZZ Recovery Time 5 - 5 - 5 -
tzHz ZZ to Output in High-Z - 2 - 2 - 2 cycle

AC TEST CONDITIONS

Input Pulse Level

3.0v/0.0V

Input Pulse Rise and Fall Time

1V/ns(20%/80%)

Input Timing Measurement
Reference Level

1.5V

Output Timing Measurement
Reference Level

1.5V

Output Load

As shown in
Fig. 1 and Fig. 2

Fig. 1 : AC test load
110 Zp=500Q

50 Q

1.5V

Fig. 2 : AC test load (for Enable/Disable spec)

CL=20pF

217 Q
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TIMING DIAGRAMS
READ CYCLE

Read Read Read
Read Read Continue Continue Deselect Read Continue
H t = = = H H
ro—
KH KL

cLK : N\ f \ f \ 7‘ \ %_\_
Address %g%mx% // // // //XAZ)W /
aov 7 V%/,\ fH T Y///%/,x V% / 7
;%;’: /" W / /7 A/ / \% ///

ey Z = //Z/ /f/ /Z//

tekes [P teken

o %sé;ﬁ/yxﬁ//x 22 ////x 77 17 17,

teEs (¢ ,E, M teen i i tees tew
« Ik G L // /R 7 //_/ %N
= T
4tGQV N ' : ttKQHZ :
Vel : KQX : :
/0 » 5 Q )@(Qﬂﬂ )@(Q1+2 —_ 2
2l | § Tl |

t
' KQV )

//// Don't care

50 Indeterminate
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WRITE CYCLE
Write Write Write
Write Write Continue Continue Deselect Write Continue
H t = - - . H
ro—
KH KL :

CLK

_ f\f\f\r‘_\f_\
Address /;)‘( mW // // // //xAzx% // //

TaDvs [¢ ,;, Htapve i tapvs tapvn
ADV %:7”% 7.253/// W% LM // W//%

G //{;V//A 7 // // // ///x V/ // 7
BVt //\S?;V/A ///A 2. / //// 7 7 . I

Tekes :ﬂ—b teken

é‘////A //A V% ////A 17 //A///AW
tees epi| teen § tces tcen : : :

as‘//\:;#/Ag/ / 72 Wy

@)
~
N

R s s s s s
DO % D1§ YD1 +1 X D1 +2 H|Z D2 ‘_%( D2 +1

Don';c care

ks Indeterminate

1/0
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WRITE/READ CYCLE

Read Write
Write Read Write Read Continue Write Continue
- th - - : : :
4 ;
KH KL

cLK f\f f\f\f\f\f\f

Address %(A?O A A§1 7 Az)@(mW // %A4W / %(AS

i taADVS [P taDbvH

ADV %%7% % // % // %

o Y/////A //////

Wit L /:/%gé;ﬁ /J/ ////A % Z /7

—+
@
=
w
>

tekes H teken

tees [ teen

< /A%%;; / ///A ////A

taqQy
[—]

« e, gl s

teqQHz

: p 3 "\, o\~ 2 - 7 p "
. 2o 0 7% . N 749,
1/0 £<S £ <% @ £ % D4 + 1
n 3 %! % < R ’
: ' % 4 N % A 7\—.

/// Don’t care

4 Indeterminate
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CLOCK IGNORE CYCLE
Clock Read Read Clock Read

Read Write Ignore Read Continue Continue Ignore Continue

tke

Lk 7‘\7‘ f\f\f\f\f\_f_\f

Address % AOW/// %sz/// /// // /// ///
://////A / WW///W"(///

ADV %: .

tWs twi

5%?#//// W/// /// // // //

WE

P tews e tewH

ng—;%///ﬁg,w// /// // // / / //
as‘ /X: é/ 1 W 7 /// LY
/0 | = sz)@(ozé)@( Q2+2 )@(Q2+3)@(:

//// Don't care |

| Indeterminate
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TOSHIBA TC55VL1636FF-75,-83,-100

SNOOZE CYCLE

CLK—#‘_\?WL?EVf\f\_%_\_%_\_%_\

ADV - DL //A Z
) E(Ezs )) ¢ étZR :g

7z _/ 1« t : * 5 5

all Inputs Desele tor ReadW// / W // % ;Deselector Réead W ;Normal X X

(except ZZ pin) ‘
tzhz

F'S
v

c
—+
3
KL
KL
K
K
0%
0%
%
%
%
lg
%
%
%
%
%
%
%
R
%
%
%
%
2
Ly 2
i
2%

R o

Notes: 1. The cycle immediately prior to a Snooze brought about by the ZZ pin must be a Read cycle or
Deselect cycle.

2. Memory data is retained during Snooze cycles.
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TOSHIBA

TC55VL1636FF-75,-83,-100

B Vppq=2.5V Interface specification
RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C)

SYMBOL PARAMETER MIN TYP. MAX UNIT
Vbp Power Supply Voltage 3.135 33 3.465 \
VbbQ Output Buffer Power Supply Voltage 2.375 25 29 \Y

Input High Voltage for Address and Control pins 1.7 - Vpp +0.3**
Vi Input High Voltage for I/0O pins 1.7 - Vppgq + 0.3%** v
ViH1 Input High Voltage for MODE pin Vpp-0.3 Vpp Vpp+0.3 Y
Vi Input Low Voltage -03* - 0.7
Vi1 Input Low Voltage for MODE and NU pins -03 0.0 0.3

* _0.7V with a pulse width of 20% of tgc(min) (3 ns max)

**, Vpp+0.7V with a pulse width of 20% of tgc(min) (3 ns max)
***: VppQ+0.7V with a pulse width of 20% of tgc(min) (3 ns max)

NOTE: NU pin must be low or not connected.

DC CHARACTERISTICS (Ta=0 to 70°C, Vpp=3.3V 5%, Vppq=2.375V to 2.9V)

SYMBOL PARAMETER TEST CONDITIONS MIN TYP. MAX | UNIT
I Input Leakage Current Vin=0 to Vpp -1 - 1 PA
Input Current _ _ _
Inu (NU pin) Vin=0V to 0.3V 1 1 LA
Device Deselected or QOutput Deselected,
Lo Output Leakage Current Vour=0 to Vppo -1 - 1 PA
. lon = -2 mA 1.7 - -
Vou Output High Voltage
lon= - 100 LA Vpp-0.2 - - v
loL =2 mA - - 0.7
VoL Output Low Voltage
loL= 100 LA - - 0.2
] 100MHz - - 290
. lout=0mA, all inputs=Vpp-0.2V/0.2V
Ippo1 | Operating Current . 83MHz - - 260 mA
Clock = tc(min) 75MHz ~ . 240
Operating Current Device Deselected 100MHz - - 130
Ibbo2 ,(':l 9 lour=0mA, all inputs=Vpp-0.2V/0.2V | 83MHz| - — [ 110 | ma
(idle) Clock = tc(min) 75MHz - - 100
Ibps2 Standby Current Clock =Vsgs, all inputs=Vpp-0.2V or 0.2V - - 10 mA
(MOS level)
ZZZVpp-0.2V
| Standby Current all inputs=Vpp-0.2V or 0.2V - - 10 mA
DDS3
(Snooze Mode) Clock = tyc(min)
CKEZ V4
lopsa | Srandby Current Al inputs=Vpp—-0.2V or 0.2V - - 10 | maA
(CKE Mode) Clock = tyc(min)
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TOSHIBA

TC55VL1636FF-75,-83,-100

AC CHARACTERISTICS (Ta=0 to 70°C, Vpp=3.3V +5%, Vppg=2.375V to 2.9V)

SYMBOL PARAMETER TC55VL1636FF-100 TC55VL1636FF-83 TC55VL1636FF-75 UNIT
MIN MAX MIN MAX MIN MAX
tke CLK Cycle Time 10 - 12 - 13 -
ey CLK High Pulse Width 3 - 4 - 4 -
tkL CLK Low Pulse Width 3 - 4 - 4 -
tkqv CLK High to Output Valid - 8.5 - 9 - 10
tax CLK High to Output Invalid 3 - 3 - 3 -
tkqLz CLK High to Output Low-Z 4 - 4 - 4 -
tkqHz CLK High to Output High-Z 3 5 3 5 3 5
teq OE Low to Output Valid - 5 - 5 - 6
tgqiz | OF Low to Output Low-Z 0 - 0 - 0 -
tgquz | OE High to Output High-Z 1.5 5 1.5 5 1.5 6
tas Address Setup Time from CLK 2 - 2 - 2 -
tps Data Setup Time from CLK 2 - 2 - 2 -
tws WE Setup Time from CLK 2 - 2 - 2 -
tees CE Setup Time from CLK 2 - 2 - 2 - ns
taDvs ADV Setup Time from CLK 2 - 2 - 2 -
taws BW Setup Time from CLK 2 - 2 - 2 -
tekes CKE Setup Time from CLK 2 - 2 - 2 -
taH Address Hold Time from CLK 0.5 - 0.5 - 0.5 -
toH Data Hold Time from CLK 0.5 - 0.5 - 0.5 -
twH WE Hold Time from CLK 0.5 - 0.5 - 0.5 -
tcen CE Hold Time from CLK 0.5 - 0.5 - 0.5 -
tADVH ADV Hold Time from CLK 0.5 - 0.5 - 0.5 -
tawH BW Hold Time from CLK 0.5 - 0.5 - 0.5 -
teKEH CKE Hold Time from CLK 0.5 - 0.5 - 0.5 -
tzg ZZ Standby Time 5 - 5 - 5 -
tzr ZZ Recovery Time 5 - 5 - 5 -
tzHz ZZ to Output in High-Z - 2 - 2 - 2 cycle

AC TEST CONDITIONS

Input Pulse Level

2.5V/0.0V

Input Pulse Rise and Fall Time

1V/ns(20%/80%)

Input Timing Measurement
Reference Level

1.25V

Output Timing Measurement
Reference Level

1.25V

Output Load

As shown in
Fig. 1 and Fig. 2

Fig. 1 : AC test load
110 Zp=500Q

50 Q

1.25V

Fig. 2 : AC test load (for Enable/Disable spec)

CL=20pF

217 Q
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TOSHIBA TC55VL1636FF-75,-83,-100

PACKAGE DIMENSIONS

Plastic LQFP (LQFP100-P-1420-0.65K) TENTATIVE
Unit: mm
22.040.2
20.00.1
. 80 51
£ HEAARAHAARRAARARAAAEARAAAAARER
< = o 50
o =
W Ly = 81
I?HHHHNHHEHHHHHHHHHHHHHHHHHH

| :

0.575TYP

+0.15
1.4 505
1.7MAX

Weight: g (typ.)
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