TOSHIBA

TC55YK1618AYB-800,-666,-500

TENTATIVE TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS
1,048,576-WORD BY 18-BIT SYNCHRONOUS DDR STATIC RAM
DESCRIPTION

The TC55YK1618AYB is a 18,874,368-bit synchronous static random access memory (SRAM)
organized as 1,048,576 words by 18 bits. It is designed for use as a secondary cache in applications
where hiéh speed operation is required.

The TC55YK1618AYB is a double data rate (DDR) SRAM which transfers read/write data in
response to both the rising edge and falling edge of the clock. The TC55YK1618AYB can also operate
at single data rate and operations are dynamically controlled by the control inputs (B1, B2, B3).

TC55YK1618AYB uses an HSTL (hiﬁh speed transceiver logic) interface to minimize switching noise
and power consumption in the output buffers.

The TC55YK1618AYB uses single power supply (1.8 V) and is available in a 153-bump ball grid
array (BGA) package which is suitable for high-density surface mounting.

FEATURES
® Organized as 1M words X 18 bits. ® Synchronous self-timed write
® Fast cycle time of 4 ns minimum ® Full data coherency

Clock: 400 MHz maximum ® Programmable impedance output buffer
Data: 800 MHz maximum ® Interleaved burst or linear burst sequences
® Fast access time of 1.8 ns maximum ® Stop-clock standby
(from clock edge to echo clock edge) ® HSTL interface

® Differential clock inputs ® JTAG boundary scan
® Complement echo clock outputs ® Available in 153-bump BGA package
® Double data rate or single data rate (C-BGA153-1422-1.27BZF, Weight : 2.00 grams(typical))
Operations ® Power Supply: Vpp=Vppqg=1.8V=£0.09 V(£5%)
PIN ASSIGNMENT (TOP VIEW) PIN NAMES
/ ! 2 3 4 5 6 7 8 £ A0 to A19 Address Inputs
Al Vss |Vopg| A11 | A10 | zQ | A9 | A8 [Vppg| Vss I/01 to /018 | Data Inputs/Outputs
B NC | vo10 | A12 Vss B1 Vss A7 NC 1109 VREF Reference Voltage Input
— CK,CK Differential Clock Inputs
C \ \ A14 A13 G Ab A5 \Y \
35 1 -DDQ boQ | 58 B1,B2,B3 | Control Inputs
D | VO11 | NC A19 | Vss Voo | Vss | A18 | 1/O8 NC €Q,CQ Complement Echo Clock Outputs
E Vss | Vbbq | Vss Vpp | VREF | Vpp Vss | Vbpg | Vss G Output Enable Input
Output Buffer Impedance
F NC cQ NC Vpp Vpp Vpp 1107 NC 1106 ZQ Control Input
G| Vss | Vopg | Vss | Vss | CK | Vss | Vss | Vopg | Vss LBO Burst Order Select Input
H|1¥013| NC |I1012| Vpp | CK | Vpp | NC | I/O5 | NC Vbp Power Supply (1.8 V)
\ Output Power S ly(1.8V
J 1 Vss [Vopg [ Vss | Voo | Voo | Vob | Vss | Vbbg | Vss DRO utput Power Supply ( )
Vg Ground
NC |1/014| NC | Vss | B2 | vss | 103 | NC | V04 NC No Connection
Vss | Vong | Vss | LBO | B3 | Vss | Vss | Voog | Vss TMS,_;'DD(I:; TCK, Boundary Scan Test Access Ports

11015 | NC | 17016 | Vpp | Voo | Voo | NC | €@ | NC

Vobg | Vss | Vop [ VREF | Vpp | Vss [ Vopg | Vss
NC |1/017 | A17 | Vss | Voo | Vss | A4 | NC | 102 <

The information contained herein is subject

Vss |Vopg | Voo | A1S | Al | A2 | Vop | Voo | Vss | \to change without notice.

/1018 [ NC A16 Vss A0 Vss A3 1101 NC
Vss | Vppg | TMS TDI TCK | TDO NC | Vppg | Vss

C -4 ®m W 2 < - A
<
w
w
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@ 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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TOSHIBA TC55YK1618AYB-800,-666,-500

BLOCK DIAGRAM
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TOSHIBA

TC55YK1618AYB-800,-666,-500

PIN DESCRIPTIONS

PIN NUMBER SYMBOL TYPE DESCRIPTION
5T,5R, 6R, 7T, 7P, 7C,6C, | A0 to A19 Input Address Inputs
7B, 7A, 6A, 4A, 3A, 3B, 4C, (synchronous) Registered on the rising edge of CK (falling
3C, 4R, 3T,3P, 7D, 3D edge of CK).
8T, 9P, 7K, 9K, 8H, 9F, 7F, | 1/01 to /018 Input/Output Data Inputs/ Outputs
8D, 9B, 2B, 1D, 3H, 1H, 2K, (synchronous) Write data are registered on both the rising
1M, 3M, 2P, 1T and falling edges of CK (both the falling and
rising edges of CK) in double data rate
operation. In single data rate operation, write
data are registered on the rising edge of CK
(the falling edge of CK).
5E, 5N VREF Input Reference Voltage Input for input buffers. The
inputs must be tied together.
5G, 5H CK, CK Differential Differential Reference Clock for both input and
Input output signals. CK clock input must be the
complement of the CK clock input.
5B, 5K, 5L B1,B2,B3 Input Control Input
(synchronous) Registered on the rising edge of CK (falling
edge of CK). These inputs control the chip
operations according to the truth table and the
bus state diagram.
2F, 8M cQ,CqQ Complement Echo Clock Output
Output Echoes the reference clock (CK, CK) when the
(synchronous) reference clock is running regardless of
read/write operations.
5C G Input Output Enable Input
(asynchronous)
5A ZQ Input Output Impedance Control Input
Output buffer impedance is programmed using
an external resistor connected between the ZQ
and Vgs pins.  The value of the resistor should
be five times the expected output buffer
impedance.
4L LBO Input Burst Sequence Select Input
If High, the burst sequence is an interleaved
burst. If Low, the burst sequence is a linear
burst. Do not alter the input state during
operation.
3U,4U,5U TMS, TDI, TCK Input Test Inputs for Test Access Port
(synchronous)
6U DO Output Test Data Output from Test Access Port
(synchronous)
3R, 4E, 4F, 4H, 4), 4M, 4N, | vpp Supply Power Supply (1.8V)
5D, 5F, 5J, 5M, 5P, 6E, 6F,
6H, 6J, 6M, 6N, 7R
2A, 2C, 2E, 2G, 2J, 2L, 2N, | Vppq Supply Output Buffer Power Supply (1.8 V)

2R, 2U, 8A, 8C, 8E, 8G, 8J,
8L, 8N, 8R, 8U
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TOSHIBA

TC55YK1618AYB-800,-666,-500

PIN DESCRIPTIONS (CONTINUED)

2T, 3F, 3K, 7H, 7M, 7U, 8B,
8F, 8K, 8P, 9D, 9H, 9M, 9T

PIN NUMBER SYMBOL TYPE DESCRIPTION
1A, 1C, 1E, 1G, 1), 1L, 1IN, | Vss Ground Ground
1R, 1U, 3E, 3G, 3J, 3L, 3N, All Vg inputs must be connected to ground
4B, 4D, 4G, 4K, 4P, 4T, 6B, level.
6D, 6G, 6K, 6L, 6P, 6T, 7E,
7G,7),7L, 7N, 9A, 9C, 9E,
9G, 9J, 9L, 9N, 9R, 9U
1B, 1F, 1K, 1P, 2D, 2H, 2M,| NC - No connection

There is a ball for each pin but it is not
connected.
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TOSHIBA TC55YK1618AYB-800,-666,-500

OPERATING MODES
(1) Synchronous Input Truth Table

OPERATION ke | BI(M | B2(M | B3(N) VO to VO18
CK(n+ 1)1 CK(n+1)|

Load External Address, Double Data Write L—>H L L Din Din

Load External Address, Single Data Write L—>H L L H Din X

Load External Address, Double Data Read L—H L H L Dout Dout

Load External Address, Single Data Read L—H L H H Dout Previous data held
NOP, Pipeline Hi-Z L—H H L X Hi -z Hi-z
e oo oo el I T
Stop-Clock Standby 5 L X X X Hi-Z or Dout

Notes: 1. H means logical High and L means logical Low. X means Don’t Care.
2. (n) and (n+1) indicate the n-th cycle and (n+1)-th cycle. 1 and | mean the rising

edge and falling edge respectively.

. CK is the complement of CK.

. Operation is controlled according to the bus cycle state diagram.

. Stop-clock standby
The TC55YK1618AYB has a stop clock standby circuit for reducing power dissipation.
The TC55YK1618AYB enters Standby mode when the clock is stopped in the specified
state (CK=Low and CK=High). Any write cycle is not allowed at the cycle just prior
to stop clock. In the Stop-Clock state, the echo clock outputs (CQ, CQ) are held active.
When the TC55YK1618AYB is woken up from Standby mode by restarting the clock, a
recovery time of at least 2 clocks is required.

QUi W
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(2) Asynchronous Truth Table

OPERATION G I/01 to /018
Write X Din, Hi-Z
L Dout
Read
H Hi-Zz
L Dout
Stop-clock standby
H Hi-Z

(3) Burst Address Sequence
The TC55YK1618AYB has a burst counter circuit for Burst Read and Burst Write operations. The
TC55YK1618AYB supports both interleaved burst and linear burst sequences using LBO. The
internal burst address is incremented on the rising edge of CK at the single data rate and on both
the rising and falling edges of CK at the double data rate. The burst length is controlled by an
interval of an assertion of B1 = L. A mode mixing between single and double data mode during
burst is not allowed.

Bit Order: Aig9 A18 ..o, Az Ay A1 Ay
The lower 2 bits are internally generated from the external address.
The burst address wraps around to its initial state after 4 counts.

Interleaved burst sequence (LBO=H)

1st Address 2nd Address 3rd Address 4th Address
XX oo XX00 XX oo XX01 XX oo XX10 XX oo XX11
XX -+ XX01 XX -+ XX00 XX o XX11 XX - XX10
XX o XX10 XX oo XX11 XX -+ XX00 XX 0 XX01
XX oo XX XX o XX10 XX oo XX01 XX oo XX00

Linear burst sequence (LBO=L)

1st Address 2nd Address 3rd Address 4th Address
XX+ XX00 XX -+ XX01 XX - XX10 XX o XX11
XX oo XX01 XX oo XX10 XX oo XX11 XX oo XX00
XX+ XX10 XX oo XX 11 XX -+ XX00 XX -+ XX01
XX - XX XX -+ -+ XX00 XX -+ XX01 XX+ XX10
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BUS CYCLE STATE DIAGRAM

B1=H L= R _
Read B2::II /:Advancé\\ Bl-—L
Single « ) Address |
\\by Onti/
Bl=H  _.-—-- . Bl=H
Write B2=H . Advance",
Single | ) Address |
g \\\by Ong//
‘ D : VS - S ]
gt ; B2=L > 7 ATND \\\
Sy >/ _ NOR,
\\ Address ,’ — » \\ Plpellne HI-Z ,,
) - Bl=H .. . .
/ o U - S —
Bl=L Double :Address )
\\by ng/ H
T =L
B2=L

aaaa

B1=H
B2=H i’
Write 4
Double

N

-

‘‘‘‘‘
- ~

Advance
Address

S

Sm——

Notes: 1. ‘:\_,:’ indicates a transition stage, and does not take up a cycle.
2. The burst address wraps around to its initial state after 4 counts.
3. No NOP is necessary when the bus changes from Write to Read.

4. At least 1 NOP is necessary when the bus
Low.

changes from Read to Write when G is fixed
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ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Vbpp Power Supply Voltage -0.51t0 2.5 \
Vbpq Output Buffer Power Supply Voltage —-0.5 to Vpp +0.5(2.5V maximum) \Y
VN Input Terminal Voltage -0.5*% to 25 Vv
Vio Input/Output Terminal Voltage -0.5* to Vppq+0.5%* (2.5V maximum) Y

Po Power Dissipation 21 "
Tstrg Storage Temperature -55to 125 °C
Topr Operating Temperature -10 to 85 °C

* : —1V with a pulse width of 20% - txgg minimum (1.0 ns maximum)

#% : VppQ + 1V with a pulse width of 20% - tkykH minimum (1.0 ns maximum)

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

SYMBOL PARAMETER MIN TYP MAX UNIT
Vbpp Power Supply Voltage 1.71 1.8 1.89 \Y
Vbbpg Output Buffer Power Supply Voltage 1.71 1.8 1.89 \Y
VREF Input Reference Voltage 0.68 0.9 1.0 \

Note: 1. Peak-to-peak AC noise on VREF may not exceed 2% Vref (DC).

(2) Single-ended Inputs

SYMBOL PARAMETER MIN TYP MAX UNIT
Vin Input High Voltage VREF +0.1 - Vppq +0.3** v
ViL Input Low Voltage -0.3* - VREF - 0.1 \Y

Vi4-1o Input High Voltage for 1/0O VREF + 0.1 - Vppq + 0.3** \Y
VLo Input Low Voltage for 1/0 -0.3* - VREF-0.1 \
* : —0.5V with a pulse width of 20% - txkgkg minimum (1.0 ns maximum)

#% : VppQ + 0.5V with a pulse width of 20% - tkgkH minimum (1.0 ns maximum)
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(8) Differential Inputs (CK, CK)

SYMBOL PARAMETER MIN TYP MAX UNIT
ViN Input Signal Voltage -03 - Vppq +0.3 \"
Vpie Differential Input Voltage 0.2 - Vppq +0.6 \
Vewm Common Mode Input Voltage 0.6 - 1.1 \Y
Vx Differential Cross Point Voltage 0.6 0.9 1.0 \

Notes: 1. Vpir specifies the maximum input differential voltage (VTR-Vcp) required for switching,

where V7R is the “true” input level and Vp is the “complement” of the input level.

2. VcM specifies the maximum allowable range of (VTr+ Vcp) 2.

3. Vx specifies the voltage at which differential input sighals must cross.

4. The CK and CK click inputs must be used as differential inputs..

VDDQ "7 T T T T s e
VTR
VDIF
Vcp
Vgg  TTTTTTT T T oo omo—omooo————o-—e-
(4) Static Inputs
SYMBOL PARAMETER MIN TYP MAX UNIT
ViH1 Input Voltage for LBO Pin Vpp-0.3 Vpp Vpp +0.3 \
VL1 Input Voltage for LBO Pin -03 0.0 0.3 \

Note: The LBO pin must not be changed during operation.
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TOSHIBA TC55YK1618AYB-800,-666,-500

DC CHARACTERISTICS (Ta=0 to 70°C, Vpp =Vppq= 1.8V +0.09V (+5%))

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
m Input Leakage Current Vin=0 to Vpp -10 - 10 KA
Write Status, or
| Output Leakage Current — ! -10 - 10 A
Lo utput Leakage Curren G =V, Vour=0 to Voog z
lon= - (Vppa/2) / (RQ/5) £ 15%
. e o vong? | - | vono
VoH Output High Voltage = \
loy= - 100 LA Vppq-0.2 - Vbbpq
loL=(Vppo/2) / (RQ/5) £ 15%
e 00 | - |Vooe?
VoL Output Low Voltage = Vv
loL=100 LA 0.0 - 0.2
Read or Write Status, Single, 2.5ns 1000
IbpoS loutr=0mA, All Inputs=1.5V/0.3V, (3.0ns - - 850 mA
Clock = tgpkn Minimum 4.0ns - - 650
Operating Current 1).2)
Read or Write Status, Double, 2.5ns 1000
IDDOD IOUT= 0maA, All Inputs =1.5V/0.3V, 3.0ns - - 850 mA
Clock = tign Minimum 4.0ns - - 650
CK=0.2V, CK=Vppq-0.2V, Read Status
Ibps Stop-Clock Standby Current | Double or Single, - - 100 mA
All Inputs=Vpp-0.2V or 0.2V

Notes:1. Operating current is calculated with 50% Read cycles and 50% Write cycles.
2. Refer to AC test conditions for input level.

PROGRAMMABLE IMPEDANCE OUTPUT BUFFER DC CHARACTERISTICS

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
RQ RQ Resistor - 175 - 350 Q
Buffer-Z Output Buffer Impedance Measured at Vppq/2 (RQ/5) - 15% - (RQ/5) + 15% Q

Note: The TC55YK1618AYB has programmable impedance output buffers which can be
programmed to between 35 (Q and 70 Q. The impedance is programmed by connecting an
external RQ resistor between ZQ and Vgs which is 5 times the intended output impedance.
The output impedance is periodically updated while the output is Hi-Z due to the NOP or
Write cycle. The output impedance of the echo outputs (CQ, CQ) are also updated during
the NOP or Write cycle. The TC55YK1618AYB requires at least 256 NOP cycles after
power-up to adjust the output impedance to the intended value.

CAPACITANCE (Ta=25°C, f=1.0 MHz)

SYMBOL PARAMETER TEST CONDITION MAX UNIT
Cin Input Capacitance Vin=Vss 6 pF
Cio Input/Output Capacitance Vyjo=Vss 8 pF

Note: This parameter is periodically sampled and is not tested for every device.
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TOSHIBA TC55YK1618AYB-800,-666,-500

AC CHARACTERISTICS
(Ta=0 to 70°C, Vpp = 1.8V +0.09 V(*5%))

SYMBOL PARAMETER TC55YK1618AYB-800 | TC55YK1618AYB-666 | TC55YK1618AYB-500 UNIT
MIN MAX MIN MAX MIN MAX
tenky | Clock (CK, CK) Cycle Time 2.5 - 3.0 - 4.0 -
tgukL | Clock (CK, CK) High Pulse Width 1.2 - 1.4 - 1.6 -
tikn | Clock (CK, CK) Low Pulse Width 1.2 - 1.4 - 1.6 -
tcHer | €Q High Pulse Width tHkL = 0.1 | tkukL + 0-1 | tkHkL — 0-1 | tHie + 0-1 Jtcnke — 0-1 [ tnke + 0.1
teecn | €Q Low Pulse Width tikH = 0.1 |tk + 0.1 |tk — 0.1 |tk + 0-1 Jtikn — 0.1 [ tkkn + 0.1
T(KTET EE r;$t?§§ Llllv%h - 18 - 19 - 23
o |8t G e [ e [ - ] e
R | - e | - | e | -
tchqrz | €Q High to Output Low-Z -0.2 - -0.2 - -0.4 - ns
tenauz | €Q High to Output High-Z - 0.2 - 0.2 - 0.3
tglqv |G Low to Output Valid - 2.0 - 2.0 - 23
teugx |G High to Output Hold 0 - 0 - 0 -
tglqiz |G Low to Output Low-Z 0 - 0 - 0 -
tgHquz |G High to Output High-Z - 2.0 - 2.0 - 2.3
ts Input Setup Time from Clock (CK, CK) 0.3 - 0.4 - 0.5 -
tps Data Setup Time from Clock (CK, CK) 0.25 - 0.3 - 0.5 -
ty Input Hold Time from Clock (CK, CK) 0.3 - 0.4 - 0.5 -
tpH Data Hold Time from Clock (CK, CK) 0.25 - 0.3 - 0.5 -

Notes: 1. The operating temperature (Ta) is guaranteed while a transverse air flow exceeding 400
linear feet per minute is flowing.
2. Do not apply opposite phase data to the I/O pins when they are in the Output state.
3. Output Low-Z and output High-Z times are measured at £200 mV from the steady-state

voltage.
AC TEST CONDITIONS Fig. 1
Input Pulse Level 1.5Vv/0.3V
Input Pulse Rise and Fall Time 0.5ns
Input Timing Measurement 0.9V 1/0, CQ, CQ
Reference Level ’ V=09V
Output Timing Measurement 0.9V Rs=25Q /;E
Reference Level : Zy=50Q
Output Buffer Power Supply (Vppq) 1.8V
RL=500Q
Refernce Voltage Input (VREF) 09V
Output Buffer Impedance 50 Q (RQ =250 Q) I/ V=09V
Output Load Fig. 1
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TIMING DIAGRAMS
(1) READ/WRITE CYCLE (DOUBLE DATA RATE)

—)) i i
1 TkHCH (el H
i 5 i
i i

i
C

/ A »—V

Read Write Read
Read Read Continue NOP NOP Write Continue Read Continue
T e R . R R S S S S
meXXXX,XXXXXXiXKXXK
AT N N N SO N N N R
1 A\ 775 T Y O s <0 77
BzJEV//EWW%T;%V%V/EW/://E‘(///EW )
NIRRT
w1 |7k Y. .
i i i . i 5 s e
E E toQy ! ! i b [fteHquz | E E
A S T = i | ’
R B - i (o
i i Loy Lerov E teLqv — i
E tIkHQLZ:I | tecHax itcﬂ‘_ ‘tcﬂ)x E
@ N/ 7 \ \_/ N7 / N\ ANVARN
i < i

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. Q1(A1l) represents output data from 1st burst address starting from address Al.
Q2(A1) represents output data from 2nd burst address starting from address Al.

3. The 2nd NOP is not necessary if the bus turn-around time is long enough.
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(2) READ/WRITE CYCLE (SINGLE DATA RATE)

Read Read Cossc?r?ue NOP NOP Write Cg,r\{’:ii}wie Read Coﬁ?r?ue
s o G o & ')EK__X"*_ D(__CX__‘CX__DC
SN Y N O A
W]\ 7% {7 | YO s L (T
T P D N N
» 7 O X D, 1 O T 7z
w7 O | N T NN
Din '0’////////0’
A I T N i A T - I B
Dout — QA0 Q1(A1))@(Q2(A1) —@(Qr=
N O O S I
i oz ] | ylefnox forox | i | |
@ N/ A\ A SN\
| | (e | i i i i
Q_ U/ \ VUV Y/ S
Notes

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. Q1(A1l) represents output data from 1st burst address starting from address Al.
Q2(A1) represents output data from 2nd burst address starting from address Al.

3. The 2nd NOP is not necessary if the bus turn-around time is long enough.
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(3) READ/WRITE CYCLE (DOUBLE AND SINGLE DATA RATE MIXED)

Double Double Single Double Double Double Double
Write Read NOP NOP Write Read Read Read Read

T : ! . . .

Addr //////m ////V // G CD Y YN CR Y

E tgu'fH : ‘ts‘ftH E i i i E i i
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; o T T i e i
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o ; s s e e e
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§ A ao oS [ESE @ § § §
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1 1 1 — 1 1 1 1
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L e i

7/// Don't Care

Undefined
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(4) STOP-CLOCK CYCLE

Read Read
Read or NOP or NOP  Stop-Clock Recovery  Recovery Read Read
. vy IKHKH |,
i —

X e

AR ==
1
1
1

widr XX NN T e XX

81 DA L K X 077777 7772 K- X L7 L7777
SN BN O N, ) S R R

83 X X XXX X X

Din

Dout

Notes: The TC55YK1618AYB has a stop clock standby circuit for reducing power dissipation. The
TC55YK1618AYB enters Standby mode when the clock is stopped in the specified state
(CK=Low and CK=High). Any write cycle is not allowed at the cycle just prior to stop
clock. In the Stop-Clock state, the echo clock outputs (CQ,CQ) are held active. When the
TC55YK1618AYB is woken up from Standby mode by restarting the clock, a recovery time of
at least 2 clocks is required.
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BOUNDARY SCAN TEST ACCESS PORT OPERATIONS

The TC55YK1618AYB has a serial boundary scan test access port (TAP) which is compatible with
IEEE Standard 1149.1-1990, but which does not implement all the functions required for 1149.1 - 1990
compliance. TCK must be tied to Vgg or Vpp to disable the TAP when TAP operation is not required.

Test Access Port Signals

SYMBOL DESCRIPTION
All Test Access Port inputs are sampled on the rising edge of TCK. To
TCK Test Clock Input . .
pu disable the TAP, TCK must be tied to Vsg or Vpp.
The signal presented at TMS is sampled on the rising edge of TCK. This
™S Test Mode Select Input input is internally pulled up so as to recognize a floating input as a
logical High (Test-Logic-Reset).
Values presented at TDI are clocked into the selected register on the
TDI Test Data Input rising edge of TCK. This input is internally pulled up. This enables
detection of when the TDI input to the board is open-circuit.
DO Test Data Output TD.O is the s.erlal output for test msltructlons and data from the test logic.
This output is controlled by the falling edge of TCK.

Test Access Port Registers

REGISTER SYMBOL LENGTH (bits) DESCRIPTION
. . . The Instruction register controls five states (EXTEST,
Instruction Register IR[2:0] 3 Sample-Z, Sample, Bypass, ID code).
Test Data Register
. . The register includes information on revision
ID Register IDR[31: 0] 32 number, organization and TOSHIBA ID number.
Bypass Register BR 1 The register connects TDI and TDO.
The Boundary Scan register is comprised of
. . boundary scan cells at each input and I/O pin.
Boundary Scan Register BSR [48: 0] 49 The BSCs are serially connected between TDI and
TDO.
TAP Controller Instruction Set
IR2 IR1 IRO INSTRUCTION DESCRIPTION
0 0 0 EXTEST Moves the Preloaded data on to the output pins. Samples the inputs
connected to the BSCs.
0 0 1 ID CODE Access ID code.
0 1 0 SAMPLE - Z Tristates the RAM outputs and samples the inputs connected to the BSCs.
0 1 1 RESERVED This instruction is reserved for future use.
1 0 0 SAMPLE Samples the inputs connected to the BSCs. Load the sampled data at
I/Os to the parallel output of the BSCs. Does not affect RAM operation.
1 0 1 RESERVED This instruction is reserved for future use.
1 1 0 RESERVED This instruction is reserved for future use.
1 1 1 BYPASS Bypassse TDI and TDO using the Bypass register.

The first bit to be scanned into TDI is taken to be the least significant bit (IR0).
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ID Register

BIT # 31(30|29(28|27|26|25(24|23|22(21]|20|19|18(17]|16(15|14[13|12(11|10(9 |87 |6 (5]4([3|2|1]0

Value ojofrjofojtrjoj1rfojrfojrfrjofojrfojofoj1fojofoj1f{ojofry1{ojofojl1

Memory Type TOSHIBA ID number Fix

Content -ed|

Boundary Scan Order

BIT # BUMP LOCATION SYMBOL BIT# [BUMP LOCATION SYMBOL
0 5R Al 26 4c A13
1 5T A0 27 3A Al1
2 6R A2 28 3B A12
3 Al A3 29 3C Al4
4 7P Ad 30 3D A19
5 8T 101 31 2B 11010
6 9P /02 32 1D 17011
7 8M cQ 33 2F cQ
8 7K 1103 34 3H 11012
9 9K 1104 35 1H 1/013
10 6L Vss 36 5A zQ
11 5H K 37 5B B1
12 5G CK 38 5K B2
13 5C G 39 5L B3
14 8H 1105 40 4L LBO
15 9F 1106 41 2K 11014
16 7F 1107 42 1™ 11015
17 8D 1/08 43 3m 1/016
18 9B 1109 44 2P 11017
19 7D A18 45 1T 11018
20 7C A5 46 3P A17
21 7B A7 47 3T A16
22 7A A8 48 4R A15
23 6C A6
24 6A A9
25 aA A10

Notes: 1. The first bit to be shifted out from TDO is taken to be bit 0.
2. The CK clock input must be the complement of the CK clock input.
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TAP CONTROLLER STATE DIAGRAM

TMS=1| Test - Logic - Reset |¢
\
- TMS=0
i ¥ T™MS=1 T™MS=1 T™MS=1
TMS=0| Run-Test/Idle 2 » Select- DR - Scan » Select-IR - Scan
* TMS=0 TMS=0
v TMS =1 A4
Capture - DR Capture - IR
_ TMS=1 _
g vTMS—O vTMS—O v,\
TMS=0 Shift - DR i id Shift - IR TMS=0
{™™s=1 JTMS=1 ~/
T™S=1 T™MS=1
Exitl - DR < > Exitl -IR
h' VTMSZO VTMSZO 17/\
TMS=0 Pause - DR Pause -IR TMS=0
-/
VTMSZI TMS=0 VTMSZI
Exit2-DR | | | Exit2-IR
——'TMS=0 -
VTMS—l vTl\/IS—l
> Update - DR Update - IR <
TMS=1J TMS=0 TMS=1 TMS=0

Notes: 1. To enter the Test-Logic-Reset state in order to initialize the device, keep TMS High for
at least five rising edges of the TCK.
2. The TDO output buffer is active only during shift operations (the Shift-DR and Shift-IR
states) and is inactive (High-Z) during other states.

2002-01-18 18/21



TOSHIBA TC55YK1618AYB-800,-666,-500

TAP DC OPERATING CHARACTERISTICS (Ta=0 to 70°C, Vpp=1.8V+0.09V (*5%))

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
| Output Leakage Current Output Deselected 10 10 A
Lo (TDO pin) VoyTt=0 to Vpp - - #

Vin=1.7V to Vpp -20 - 10 ,uA

Input Current
(TMS, TDI pins)

Viy=0 to 0.7V -100 - 10 LA
Input High Voltage
ViH | (TcK, TS, TDI pins) - 1.05 - Vop+03 | vV
Input Low Voltage
ViL | (Tck, T™S, TDI pins) - -0.3 - 0.7 v
Output High Voltage
VoH (TDO pin) lon= —2mA 1.5 - - v
Output Low Voltage
VoL (TDO pin) loL=2mA - - 0.45 v

AC CHARACTERISTICS (Ta=0 to 70°C, Vpp=1.8V*0.09V (*5%))

SYMBOL PARAMETER TC>3YKT618AYE UNIT
MIN MAX
tTHTH TCK Cycle Time 50 -
tTHTL TCK High Pulse Width 20 -
tTLTH TCK Low Pulse Width 20 -
tMVTH TMS Setup Time to TCK 10 -
tTHMIX TMS Hold Time from TCK 10 -
tes Capture Setup time to TCK 10 -
ten Capture Hold time from TCK 10 - ns
tpvTH TDI Setup Time to TCK 10 -
tTHDX TDI Hold Time from TCK 10 -
trqQv Output Valid Time from TCK Low - 20
trLQx Output Hold Time from TCK Low 0 -
trqQLz Output Low -Z Time from TCK Low 5 -
t1LQHZ Qutput High-Z Time from TCK Low - 5

2002-01-18 19/21



TOSHIBA TC55YK1618AYB-800,-666,-500

TAP AC TEST CONDITIONS Fig. 2
Input Pulse Level 1.8V/0.0V TDO Zp=50Q

Input Pulse Rise and Fall Time 2ns

R =50 Q
Input Timing Measurement 0.9V

V=09V
Reference Level |

Output Timing Measurement o9V
Reference Level

Output Load Fig. 2

TAP TIMING DIAGRAMS
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! ToyTHTHDX
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1 1
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PACKAGE DIMENSIONS

C-BGA153-1422-1.27BZF Unit: mm
22.010.15
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e
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4 ~C0.2

j—ry
N
o
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4-R0.2 X4
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1.27

(20.32)

Weight : 2.00 g (Typ)

2002-01-18 21/21



