SONYD 2RAM™ CXK79M72C165GB / CXK79M36C165GB  3/33/4

18Mb 1x1Dp LVCMOS High Speed Synchronous SRAMs (256Kb x 72 or 512Kb x 36) Preliminary

Description

The CXK79M72C165GB (organized as 262,144 words by 72 bits) and the CXK79M 36C165GB (organized as 524,288 words
by 36 bits) are high speed CMOS synchronous static RAMswith common /O pins. They are manufactured in compliance with
the JEDEC-standard 209 pin BGA package pinouts defined for SigmaRAM ™ devices. They integrateinput registers, high speed
RAM, output registers, and a two-deep write buffer onto a single monolithic IC. Single Data Rate (SDR) Pipelined (PL) read
operations and Double Late Write (DLW) write operations are supported, providing a high-performance user interface. Positive
and negative output clocks are provided for applications requiring source-synchronous operation.

All address and control input signals are registered on the rising edge of the CK input clock.

During read operations, output datais driven valid once, from the rising edge of CK, onefull cycle after the address and control
signals are registered.

During write operations, input data is registered once, on the rising edge of CK, two full cycles after the address and control
signals are registered.

Output drivers are series-terminated, and output impedance is selectable via the ZQ control pin. When ZQ istied “low”, the
impedance of the SRAM’s output driversis set to ~25Q. When ZQ istied “high” or left unconnected, the impedance of the
SRAM'’s output driversis set to ~50Q.

333 MHz operation (333 Mbps) is obtained from asingle 1.8V power supply. JTAG boundary scan interface is provided using
a subset of |EEE standard 1149.1 protocol.

Features
. 3 Speed Bins Cycle Time/ Data Access Time
-3 3.0ns/ 2.0ns
-33 3.3ns/ 2.0ns
-4 4.0ns/ 2.1ns

* Single 1.8V power supply (Vpp): 1.7V or 1.75V (min) to 1.95V (max)

* Dedicated output supply voltage (Vppg): 1.4V (min) to Vpp (max)

* LVCMOS-compatible I/O interface

e Common I/O

» Single Data Rate (SDR) data transfers

» Pipelined (PL) read operations

» Double Late Write (DLW) write operations

» Burst capability with internally controlled Linear Burst address sequencing

» Burst length of two, three, or four, with automatic address wrap

» Full read/write data coherency

» Bytewrite capability

» Single-ended input clock (CK)

« Data-referenced output clocks (CQ1, CQ1, CQ2, CQ2)

» Selectable output driver impedance via dedicated control pin (ZQ)

» Depth expansion capability (2 or 4 banks) via programmable chip enables (E2, E3, EP2, EP3)
e JTAG boundary scan (subset of |EEE standard 1149.1)

e 209 pin (11x19), 1mm pitch, 14mm x 22mm Ball Grid Array (BGA) package
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256K b x 72 Pin Assignment (Top View)

1 2 3 4 5 6 7 8 9 10 11

A DQg | DQg A E2 A ADV A E3 A DOb | DQb

DQg | DQg | Bc Bg NC W Bb B DOb | DQb

(x36)
C DQg DQg Bh Bd NC El NC Be Ba DQb DQb
(144M)
D DQy | DQg | Ves NC NC | MCL NC NC Ves | DQb | DQb
E DQg DQc | Vppg | Vobe | Vob Vb Voo | Vopg | Vopg | DQf DQb
F DQc | DQc | Ves | Vess | Ves | 2Q | Ves | Vess | Ves | DQf | DOf
G DQ | DQ | Vppo | Vooo | Voo | EP2 | Voo | Vopo | Vooo | DQf | DQf
H DQc | DQc | Ves | Ves | Ves | EP3 | Ves | Ves | Ves | DQf | DOQf
J DQc | DQc | Vppo | Voog | Voo | MCH | Voo | Vopo | Vopg | DQF | DQf
K cQ2 | To? | cK NC Ves | MCL | Ve NC NC | COl | cOQ1i
L DQh | DQh | Vppo | Vooo | Voo | MCH | Voo | Vopo | Vopo | DQa | DQa
M DOh | DOh | Ves | Vss | Ves | MCL | Vgs | Vss | Vss | DQa | DQa
N DQh | DQh | Vppo | Voo | Voo | MCH | Vpp | Vopo | Vopo | DQa | DQa
P DOh | DOQh | Ves | Ves | Ves | MCL | Ves | Ves | Ves | DQa | DQa
R DQd DQh | Vppg | Vobq | Vob Vop Voo | Vobg | Vopq | DQa | DQe
T DQd | DQd | Ve NC NC | MCL | NC NC Ves | DQe | DQe
U Dod | DQd | NC A NC A NC A NC | DQe | DQe
(72M) (36M)

Vv DQd | DQd A A A Al A A A DQe | DQe
W DOd | DQd | TMS | TDI A AO A TDO | TCK | DQe | DQe
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512K b x 36 Pin Assignment (Top View)

1 2 3 4 5 6 7 8 9 10 11
A NC NC A E2 A ADV A E3 A DQb DQb
NC NC Bc NC A W Bb NC DQb DQb
(x36)
C NC NC NC Bd NC El NC NC Ba DQb DQb
(144Mm)
D NC NC Vgg NC NC MCL NC NC Vsg DQb DQb
E NC DQc | Vppg | Vobe | Vob Vb Voo | Vobg | Vobg NC DQb
F DQc | DQc | Vg | Vss | Vss | ZQ Ves | Vss | Vss | NC NC
G DQc | DQc | Vppo | Voog | Voo | EP2 | Voo | Vobo | Voog | NC NC
H DOc | DQc | Ves | Ves | Ves | EP3 | Ves | Ves | Ves | NC NC
J DQc | DQc | Vppo | Vobo | Voo | MCH | Voo | Vopo | Vopo | NC NC
K ce | c@ | cK NC Ves | MCL | Ve NC NC | col | coi
L NC NC | Vopo | Voo | Voo | MCH | Voo | Vopo | Vopo | DQa | DQa
M NC NC | Vss | Vss | Vess | MCL | Vss | Vss | Vss | DQa | DQa
N NC NC | Vopo | Voo | Voo | MCH | Vpp | Vopg | Vooo | DQa | DQa
P NC NC | Ves | Ves | Vss | MCL | Ves | Ves | Vss | DQa | DQa
R DQd NC | Vppg | Vobg | Vob Vb Voo | Vooq | Vopg | DQa NC
T DQd DQd Vsg NC NC MCL NC NC Vsg NC NC
U DQd DQd NC A NC A NC A NC NC NC
(72M) (36M)
V DQd DQd A A A Al A A A NC NC
W DQd DQd T™MS TDI A A0 A TDO TCK NC NC
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CXK79M 72C165GB / CXK 79M 36C165GB Preliminary

Pin Description

Symbol Type Quantity | Description

A Input X72=16 | AddressInputs - Registered on the rising edge of CK.

x36=17

Al, A0 Input 2 Address Inputs 1,0 - Registered on the rising edge of CK. Initialize burst counter.

DQa, DQb 1/0 X72=72 | Datalnputs/ Outputs - Registered on the rising edge of CK during write operations.

DQc, DQd x36 =36 | Driven from therising edge of CK during read operations.

DQe, DQf DQa- indicates Data Byte a DQb - indicates Data Byte b

DQg, DQh DQc - indicates Data Byte ¢ DQd - indicates Data Byte d

DQe - indicates Data Byte e DQf - indicates Data Byte f
DQg - indicates Data Byte g DQh - indicates Data Byte h

CK Input 1 Input Clock

CQ1, CQ1 Output 4 Output Clocks

CQ2, CQ2

El I nput 1 Chip Enable Control Input - Registered on the rising edge of CK.

E1=0 enablesthe device to accept read and write commands.
El1=1 disablesthedevice.
See the Clock Truth Table section for further information.

E2, E3 Input 2 Programmable Chip Enable Control Inputs - Registered on therising edge of CK. See
the Clock Truth Table and Depth Expansion sections for further information.

EP2, EP3 Input 2 Programmable Chip Enable Active-Level Select Inputs - These pins must be tied
“high” or “low” at power-up. See the Clock Truth Table and Depth Expansion sec-
tions for further information.

ADV Input 1 Address Advance Control Input - Registered on the rising edge of CK.

ADV =0 loads a new address and begins a new operation when the device is
enabled.
ADV =1 increments the address and continues the previous operation when the
deviceis enabled.
See the Clock Truth Table section for further information.
W Input 1 Write Enable Control Input - Registered on the rising edge of CK.
W =0 specifiesawrite operation when ADV = 0 and the device is enabled.
W =1 gpecifiesaread operation when ADV = 0 and the device is enabled.
See the Clock Truth Table section for further information.

Ba, Bb, Bc Input X72=8 | Byte Write Enable Control Inputs - Registered on the rising edge of CK.

Bd, Be, Bf x36=4 Ba=0 specifies write Data Byte a during a write operation

Bg, Bh Bb=0 specifies write Data Byte b during a write operation

Bc=0 specifies write Data Byte ¢ during a write operation
Bd=0 specifies write Data Byte d during a write operation
Be=0 specifies write Data Byte e during a write operation
Bf=0 specifies write Data Byte f during awrite operation
Bg=0 specifies write Data Byte g during a write operation
Bh=0 specifies write Data Byte h during a write operation
See the Clock Truth Table section for further information.
ZQ Input 1 Output Impedance Control Input - This pin must betied “high” or “low” at power-up.

ZQ =0 sdects~25Q output impedance
ZQ =1 sdects~50Q output impedance
Note: This pin can also be left unconnected. It isweakly pulled “high” internaly.
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SONY e 2RAM CXK79M 72C165GB / CXK 79M 36C165GB Preliminary
Symbol Type Quantity | Description
Vop 14 1.8V Core Power Supply - Core supply voltage.
Vbbo 24 Output Power Supply - Output buffer supply voltage.
Vss 30 Ground
TCK Input 1 JTAG Clock
TMS Input 1 JTAG Mode Select - Weakly pulled “high” internally.
TDI Input 1 JTAG DataIn - Weakly pulled “high” internally.
TDO Output 1 JTAG Data Out
MCL *nput* 5 Must Connect “Low” - May not be actual input pins.
MCH *nput* 3 Must Connect “High” - May not be actual input pins.
NC X72 =18 | No Connect - These pins are true no-connects, i.e. thereis no internal chip connection
x36 =57 | to these pins. They can be |eft unconnected or tied directly to Vs,

18Mb 1x1Dp, LVCMOS, rev 1.3
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SONY e 2RAM CXK79M 72C165GB / CXK 79M 36C165GB Preliminary
Clock Truth Table
El| E |ADV| W | B Previous . DQ/CQ DQ/CQ DQ/CQ
CK . Current Operation
(t) |t | ) || t)| Operation P (ty) (tns) (tns2)
1 X | F 0 X | X X Bank Deselect *HE Hi-Z
] X | X 1 X | X | Bank Deselect | Bank Deselect (Continue) Hi-Z Hi-Z
1T 0 X | X X Deselect ok Hi-Z/CQ
XX 1 X | X Deselect Deselect (Continue) Hi-Z/CQ Hi-Z/CQ
Write
t 0| T 0 0o T X L oads new address *xk Hi-Z/CQ D1/---
StoresDQx if Bx =0
Write (Abort)
1 o T 0 0| F X L oads new address *k Hi-Z/CQ X/---
No data stored
Write Continue
] X | X 1 X | T Write Increments address by 1 Hi-Z/CQ D1L/CQ D2/---
StoresDQx if Bx =0
Write Continue (Abort)
] X | X 1 X | F Write Increments address by 1 Hi-Z/CQ D1/CQ X/[---
No data stored
Read * k%
TLOfT O X X L oads new address QueQ
Read Continue
TR XL XX Read Increments address by 1 QUCQ Q2CQ
Notes:
1. “1” =input “high”; “0” =input “low”; “X” = input “don’'t care”; “T" = input “true”; “F’ = input “false”.
2. “***” indicates that the DQ input requirement or output state and the CQ output state are determined by the previous operation.
3. “---" indicates that the DQ input requirement or output state and the CQ output state are determined by the next operation.
4. IfE2=EP2and E3=EP3thenE="“T" else E=“F".
5. If oneor moreBx=0thenB =“T" elseB=“F".
6. DQsaretri-stated in responseto Bank Deselect, Deselect, and Write commands, onefull cycle after the command is sampled.
7. CQs aretri-stated in response to Bank Deselect commands only, one full cycle after the command is sampled.
8. Up to three (3) Continue operations may be initiated after a Read or Write operation is initiated to burst transfer up to four

(4) distinct pieces of data per single external address input. If afourth (4th) Continue operation isinitiated, the internal ad-
dress wraps back to the initial external (base) address.
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SONY e 2RAM CXK79M 72C165GB / CXK 79M 36C165GB Preliminary
Sate Diagram
X,FO0,X or X,X,1,X
tﬁ%hf
0,T,0,1 @fy 0,T,0,0
1,T,0,X
1,T,0,X ‘ 1,T,0,X
- 0,T,0,0 —
I — Read P >( Write DE—
X,F0,X _ _ X,F0,X
A A
0,T,0,1 0,T,0,0
0,T,0,1 . ‘ 0,T,0,0
1,T,0,X ( Read 0,T,00 O0,T,0,1 Write | 1,T,0X
XEOX Continue Continue X.FO.X
X, X,1,X X, X,1,X
Notes:

1. The notation “X,X,X,X” controlling the state transitions above indicate the states of inputs E1, E, ADV, and W respectively.

2. “1" =input “high”;

" =input “low”; “X" = input “don’t care”; “T” = input “true’; “F" = input “false”.

3. IfE2=EP2and E3=EP3thenE="T" elseE="F".
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*Burst (Continue) Operations
Burst operations follow the Linear Bur st address sequence depicted in the table below:

A(1:0) Sequence Key
1st (Base) Address 00 01 10 11 Al, A0
2nd Address 01 10 1 00 | (Alxor AQ), AD
3rd Address 10 11 00 01 A1, A0
4th Address 1 00 01 10 | (Alxor AQ), AD

Up to three (3) Continue operations may be initiated after a Read or Write operation is initiated to burst transfer up to four
(4) distinct pieces of data per single external address input. If afourth (4th) Continue operation isinitiated, the internal ad-
dress wraps back to the initial external (base) address.

*Depth Expansion

Depth expansion in these devicesis supported via programmable chip enables E2 and E3. The active levels of E2 and E3 are
programmabl e through the static inputs EP2 and EP3 respectively. When EP2 istied “high”, E2 functions as an active-high
input. When EP2 istied “low”, E2 functions as an active-low input. Similarly, when EP3 istied “high”, E3 functions as an
active-high input. And, when EP3istied “low”, E3 functions as an active-low input.

The programmability of E2 and E3 allows four banks of depth expansion to be accomplished with no additional logic. By
programming E2 and E3 of four devicesin abinary sequence (00, 01, 10, 11), and by driving E2 and E3 with external address
signals, the four devices can be made to look like one larger device.

When these devices are deselected via chip enable E1, the output clocks continue to toggle. However, when these devices
are deselected via programmable chip enables E2 or E3, the output clocks are forced to a Hi-Z state. See the Clock Truth
Tablefor further information.

*Qutput Driver Impedance Control

The impedance of the data and clock output drivers in these devices can be controlled via the static input ZQ. When ZQ is
tied “low”, output driver impedanceis set to ~25Q. When ZQ istied “high” or left unconnected, output driver impedanceis
set to ~50Q. Seethe DC Electrical Characteristics section for further information.

*Power-Up Sequence

For reliability purposes, Sony recommends that power supplies power up in the following sequence: Vss, Vpp, Vppg, and
Inputs. Vppg should never exceed Vpp. If this power supply sequence cannot be met, alarge bypass diode may be required
between Vpp and Vppg. Please contact Sony Memory Application Department for further information.

18Mb 1x1Dp, LVCMOS, rev 1.3 8/29 November 18, 2003
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*Absolute Maximum Ratings
Parameter Symbol Rating Units
Supply Voltage Vb -05t0+2.5
Output Supply Voltage Vbbo -05t0+2.3 \%
Input Voltage (Address, Control, Data, Clock) VN -0.5t0 Vppqot0.5 (2.3V max) \%
Input Voltage (EP2, EP3, MCL, MCH, ZQ) VMIN -0.5t0 Vpp+0.5 (2.5V max) \Y
Input Voltage (TCK, TMS, TDI) V1IN -0.5t0 Vpp+0.5 (2.5V max) v
Operating Temperature (-3, -33) Ta 0to 70 °C
Operating Temperature (-4) Ta 0to 85 °C
Junction Temperature T; 0to 110 °C
Storage Temperature Tsro -5510 150 °C

Note: Stresses greater than those listed under “ Absolute Maximum Ratings’ may cause permanent damage to the device.
Thisisastressrating only, and functional operation of the device at these or any other conditions other than those indicated
inthe operational sections of this specification isnot implied. Exposure to absol ute maximum rating conditions for extended

periods may affect reliability.

*BGA Package Thermal Characteristics

Parameter Symbol Rating Units
Junction to Case Temperature O 3.6 °C/w
*|/O Capacitance (Ta=25°C,f=1MH2)

Parameter Symbol Test conditions Min Max Units

Address Cin VN =0V 35 pF

Input Capacitance Control Cin VN =0V 35 pF

CK Clock CkIN Vi = OV 4.0 pF

Data Cout Vour =0V 45 pF

Output Capacitance
CQ Clock Cout Vour =0V 45 pF

Note: These parameters are sampled and are not 100% tested.

18Mb 1x1Dp, LVCMOS, rev 1.3
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*DC Recommended Oper ating Conditions (Vss =0V, T =0t0 85°C)
Parameter Symbol Min Typ Max Units | Notes
Supply Voltage (-3, -33) Vb 175 1.8 1.95 \% 1
Supply Voltage (-4) Vop 17 18 1.95 \%
Output Supply Voltage Vbbo 14 Vpp \%

Input High Voltage

(Address, Control, Data, Clock) Vin Vbpg/2 +03 Vppg *+ 0.3 \% 2
I(Z%Lgr:;s\fvc\:f;:?gﬁ Data, Clock) Vie -03 = | Vbpg/2-03 | V 3
I(EFI;UZI, HEIF?Sr’], \I\//Iogli{agieZQ) VMIH Vppo/2+0.4 - Vpp +0.3 \Y;
Input Low Voltage Vi 03 Vong/2-04 y

(EP2, EP3, MCL, ZQ)

1. Tp =0to 70°C for -3 and -33 speed bins.
2.V (max) AC=Vppg + 0.9V for pulse widths less than one-quarter of the cycletime (tcy c/4).
3.V, (min) AC =-0.9V for pulse widths less than one-quarter of the cycle time (tcy /4).
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*DC Electrical Characteristics (Note 1) (Vpp = 1.7V t0 1.95V, Vgg = OV, T = 0t0 85°C)
Parameter Symbol Test Conditions Min Typ Max Units | Notes
Input Leakage Current _
(Address, Control, Clock) L Vin=Vsst0Vppg - 5 UA
Input Leakage Current
(EF[)DZ, EP3)ag IML|1 VM|N = VSS to VDD -10 --- 10 UA
Input Leakage Current .
Input L eakage Current Imuiz | Viin = Vs 10 Vi (max) -10 10 UA
(MCL)
Output Leakage Current Lo Vout =VsstoVppg -10 10 UA
Average Power Supply | 'PP3 | 1o,r=0mA N N o | ma
Opel’atl ng Current (X?Z) |DDDD__3f V|N = V|H or V|L . . 650
Average Power Supply |I P31 Ioyr=0mA ggg mA
Operating Current (x36) |EE>DD_-343 Vin=VgorV, =00
Power Supply Deselect IIDD2'3 loutr =0 MA ggg A
Operatl ng Current IIIDDIIDDZZ-if V|N = V|H or V||_ 250
Output High Voltage Vou IZOQH _:\'/6'0 mA Vbpg-04 | --- v
=ViH
Output Low Voltage VoL IZOQL fS‘O mA 0.4 Vv
=ViH
Von: VoL = Vppo/2 17 25 33 Q
. Q=V_
Output Driver Impedance Rout Vor VoL =Vong2
OH “OL — 7DD 35 50 65 Q
ZQ=Vy

1. Vpp =175V t0 1.95V and T, = 0to 70°C for -3 and -33 speed bins.
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*AC Electrical Characteristics (Note 4) (Vpp = 1.7V t0 1.95V, Vgg = OV, T = 0t0 85°C)
-3 -33 -4
Parameter Symbol Units | Notes
Min | Max Min | Max Min | Max

Input Clock Cycle Time tHKH 3.0 33 4.0 ns

Input Clock High Pulse Width tkHKL 12 13 15 ns

Input Clock Low Pulse Width tkLKH 12 13 15 ns
Address Input Setup Time tAvKH 0.7 0.7 0.8 ns
Address Input Hold Time tkHAX 0.4 0.4 05 ns

Control Input Setup Time tavKH 0.7 0.7 0.8 ns 1
Control Input Hold Time tk HBX 0.4 0.4 05 ns 1
Data Input Setup Time tovKH 0.7 0.7 0.8 ns

Data Input Hold Time tk HDX 0.4 0.4 0.5 ns

Input Clock High to Output Data Valid tkHQV 20 20 21 ns

Input Clock High to Output Data Hold tkHoX 05 05 05 ns 2
Input Clock High to Output Data Low-Z tkHOX1 0.5 0.5 0.5 ns 2,3
Input Clock High to Output Data High-Z tkHQz 20 20 21 ns 2,3
Input Clock High to Output Clock High tkHCH 05 20 05 20 05 21 ns

Input Clock High to Output Clock Low-Z tkHex1 0.5 0.5 0.5 ns 2,3
Input Clock High to Output Clock High-Z tkHCz 20 20 21 ns 2,3
Output Clock High to Output Data Valid tcHov 0.38 0.38 0.45 ns 2
Output Clock High to Output Data Hold tcHox -0.38 -0.38 -0.45 ns 2

All parameters are measured from the mid-point of the object signal to the mid-point of the reference signal, unless otherwise noted.
1. These parameters apply to control inputs E1, E2, E3, ADV, W, and Bx.

2. These parameters are guaranteed by design through extensive corner ot characterization.

3. These parameters are measured at + 50mV from steady state voltage.

4.Vpp=1.75V t0 1.95V and T = 0to 70°C for -3 and -33 speed hins.
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*AC Electrical Characteristics (Note)
The two AC timing parameters listed below are tested according to specific combinations of Output Clocks (CQs) and Out-

put Data (DQs):
L tchqy -
2. tcHox -

The specific CQ / DQ combinations are defined as follows:

Output Clock High to Output Data Valid (max)
Output Clock High to Output Data Hold (min)

256Kb x 72 512Kb x 36
CQs DQs CQs DQs
1K, 2K | 1A, 2A, 1B, 2B, 1C, 2C, 1K, 2K | 2E, 1F, 2F, 1G 2G, 1H,

1D, 2D, 1E, 2E, 1F, 2F, 2H, 1], 2J, 1R, 1T, 2T,
1G 2G, 1H,2H, 1J,2J, 1L, 1U, 2U, 1V, 2V, 1W, 2W
2L, 1M, 2M, 1N, 2N, 1P,
2P, 2R, 1R, 1T, 2T,
1U, 2U, 1V, 2V, 1w, 2W

10K, 11K | 10A, 11A, 10B, 11B, 10K, 11K | 10A, 11A, 10B, 11B,
10C, 11C, 10D, 11D, 11E, 10C, 11C, 10D, 11D, 11E,
10E, 10F, 11F, 10G, 11G, 10L, 11L, 10M, 11M,
10H, 11H, 10J, 117, 10N, 11N, 10P, 11P, 10R
10L, 11L, 10M, 1AM,
10N, 11N, 10P, 11P, 10R,
11R, 10T, 11T, 10U, 11U,
1o0v, 11v, 10w, 1AW
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*AC Test Conditions (Vppg = 1.8V) (Vpp = 1.7V t0 1.95V, Tp =0t0 85°C)
Parameter Symbol Conditions Units Notes

Input High Level Viy 14 \Y,

Input Low Level VL 0.4 \Y,

Input Rise & Fall Time 20 Vins

Input Reference Level 09 \Y,

Clock Input High Voltage VKiH 14 \Y,

Clock Input Low Voltage VkiL 0.4 \

Clock Input Rise & Fall Time 20 V/ns

Clock Input Reference Level 09 \%

Output Reference Level 09 \%

Output Load Conditions ZQ=V4 Seeblé;gwe 1

1. Vpp =1.75V t0 1.95V and T = 0 to 70°C for -3 and -33 speed hins.

Figure 1: AC Test Output Load (Vppg = 1.8V)

09V
16.7 Q 50Q
] 50Q )
— = S pF
DQ 16.7 Q :=I:O 9V
= 0
16.7 Q 50Q
] 50Q )
— = S pF
L
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Preliminary

*AC Test Conditions (Vppg = 1.5V)

(Vbp = L7V t0 1.95V, T = 0t0 85°C)

Parameter Symbol Conditions Units Notes

Input High Level Viy 1.25 \Y

Input Low Level VL 0.25 \Y,

Input Rise & Fall Time 20 Vins

Input Reference Level 0.75 \Y,

Clock Input High Voltage VKiH 1.25 \Y,

Clock Input Low Voltage VkiL 0.25 \

Clock Input Rise & Fall Time 20 V/ns

Clock Input Reference Level 0.75 \Y

Output Reference Level 0.75 \%

Output Load Conditions ZQ=V 4 Seebl;ig\lljvre 2

1. Vpp =1.75V t0 1.95V and T = 0 to 70°C for -3 and -33 speed hins.

Figure 2: AC Test Output Load (Vppg = 1.5V)

,0.75V
16.7 Q 50Q
) 500Q )
= = S pF
DQ 16.7 Q :=I:
o AA—e ,0.75V
16.7 Q 50Q
) 500Q )
= = S pF
L

18Mb 1x1Dp, LVCMOS, rev 1.3 15/ 29

November 18, 2003




SONY e 2RAM CXK79M 72C165GB / CXK 79M 36C165GB Preliminary

One Bank Read-Write-Read Timing Diagram

Figure 3
Read Write Deselect
Read Continue Read Deselect Write Continue Write Deselect Read Deselect (Continue)
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Note: In the diagram above, a Deselect operation is inserted between Read and Write operations to control the data bus transition from
output to input. Similarly, a Deselect operation is inserted between Write and Read operations to control the data bus transition from input
to output. This depiction is for clarity purposes only. It is NOT a requirement. Depending on the application, these Deselect operations
may not be necessary.

Note: E1 = EP1 and E2 = EP2 in this example (not shown).
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Two Bank Read-Write-Read Timing Diagram

Figure 4
B1: Read R-Continue B-Deselect Deselect B-Deselect B-Deselect Write B-Deselect B-Deselect B-Deselect B-Deselect
B2: B-Deselect B-Deselect Read B-Deselect Write  W-Continue B-Deselect Deselect Read Deselect Deselect
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Note: In the diagram above, a Deselect operation is inserted between Read and Write operations to control the data bus transition from
output to input. Similarly, a Deselect operation is inserted between Write and Read operations to control the data bus transition from input
to output. This depiction is for clarity purposes only. It is NOT a requirement. Depending on the application, these Deselect operations
may not be necessary.

Note: Bank 1 EP1 ="“low”, Bank 2 EP1 “high”, and Bank 1 and Bank 2 E2 = EP2 in this example (not shown).
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*Test Mode Description

These devices provide a JTAG Test Access Port (TAP) and Boundary Scan interface using alimited set of IEEE std. 1149.1
functions. This test mode is intended to provide a mechanism for testing the interconnect between master (processor, con-
troller, etc.), SRAMSs, other components, and the printed circuit board.

In conformance with a subset of |EEE std. 1149.1, these devices contain a TAP Controller and four TAP Registers. The TAP
Registers consist of one Instruction Register and three Data Registers (1D, Bypass, and Boundary Scan Registers).

The TAP consists of the following four signals:

TCK: Test Clock

TMS: Test Mode Select
TDI: Test Dataln
TDO: Test DataOut

Disabling the TAP

Induces (clocks) TAP Controller state transitions.

I nputs commands to the TAP Controller. Sampled on the rising edge of TCK.
Inputs data serially to the TAP Registers. Sampled on the rising edge of TCK.
Outputs data serially from the TAP Registers. Driven from the falling edge of TCK.

When JTAG isnot used, TCK should betied “low” to prevent clocking the SRAM. TMSand TDI should either betied “high”
through a pull-up resistor or left unconnected. TDO should be left unconnected.

Note: Operation of the TAP does not disrupt normal SRAM operation except when the EXTEST-A or SAMPLE-Z instruc-
tion is selected. Consequently, TCK, TMS, and TDI can be controlled any number of ways without adversely affecting the

functionality of the device.

JTAG DC Recommended Operating Conditions

(Vpp = 1.7V t0 1.95V, T, = 0t0 85°C)

Parameter Symbol Test Conditions Min Max Units
JTAG Input High Voltage (TCK, TMS, TDI) | V4 Vpp/2+03 | Vpp+0.3
JTAG Input Low Voltage (TCK, TMS, TDI) V1L -0.3 Vpp/2-0.3 \%
JTAG Output High Voltage (TDO) Vion | lton = -100uA Vpp - 0.1 Y,
JTAG Output Low Voltage (TDO) VoL | ltoL = 100uA 0.1 Y,
JTAG Output High Voltage (TDO) Vion | lton =-8mA Vpp - 0.4 \Y
JTAG Output Low Voltage (TDO) VioL | ltoL =8mA 0.4 Y,
JTAG Input Leakage Current 1L V1in=VsstoVpp -20 10 UA
JTAG Output Leakage Current ltTlo | VTour =VsstoVpp -10 10 UA
JTAG AC Test Conditions (Vpp = 1.7V t0 1.95V, T, = 0t0 85°C)
Parameter Symbol Conditions Units Notes
JTAG Input High Level VTiH 18 \Y
JTAG Input Low Level V1L 0.0 \Y,
JTAG Input Rise & Fal Time 1.0 V/ns
JTAG Input Reference Level 0.9 \%
JTAG Output Reference Level 09 \%
JTAG Output Load Condition See Fig. 1 (page 14)
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JTAG AC Electrical Characteristics

Parameter Symbol Min Max Units | Notes
TCK Cycle Time tTHTH 50 ns
TCK High Pulse Width trTL 20 ns
TCK Low Pulse Width trLTH 20 ns
TMS Setup Time tMVTH 5 ns
TMSHold Time tTHMX 5 ns
TDI Setup Time tovTH 5 ns
TDI Hold Time tTHDX 5 ns
Capture Setup Time (Address, Control, Data, Clock) | tcg 5 ns 1
Capture Hold Time (Address, Control, Data, Clock) tcH 8 ns 1
TCK Low to TDO Valid tr Qv 10 ns
TCK Low to TDO Hold trLox 0 ns

1. These parameters are guaranteed by design through extensive corner lot characterization.

JTAG Timing Diagram

Figure 5
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TAP Controller

The TAP Controller is a 16-state state machine that controls access to the various TAP Registers and executes the operations
associated with each TAP Instruction. State transitions are controlled by TM S and occur on the rising edge of TCK.

The TAP Controller enters the “ Test-L ogic Reset” state in one of two ways.

1. At power up.

2. When alogic“1” isapplied to TMS for at least 5 consecutive rising edges of TCK.

The TDI input receiver is sampled only when the TAP Controller isin either the “ Shift-IR” state or the “ Shift-DR” state.
The TDO output driver is active only when the TAP Controller isin either the “Shift-IR” state or the “ Shift-DR” state.

TAP Controller Sate Diagram

Figure 6
1 s Test-Logic Reset J€
0
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TAP Reqisters

TAP Registers are serial shift registersthat capture seria input data (from TDI) on the rising edge of TCK, and drive serial
output data (to TDO) on the subsequent falling edge of TCK. They are divided into two groups: “Instruction Registers’ (IR),
which are manipulated viathe “IR” statesin the TAP Controller, and “ Data Registers’ (DR), which are manipulated viathe
“DR” statesin the TAP Controller.

Instruction Register (IR - 3 bits)

The Instruction Register stores the various TAP Instructions supported by these devices. It is loaded with the IDCODE in-
struction at power-up, and when the TAP Controller isin the “Test-Logic Reset” and “Capture-IR” states. It is inserted be-
tween TDI and TDO when the TAP Controller isin the* Shift-IR” state, at which timeit can beloaded with anew instruction.
However, newly loaded instructions are not executed until the TAP Controller has reached the “Update-IR” state.

The Instruction Register is 3 bits wide, and is encoded as follows:

Code

(2:0) Instruction Description

000 | EXTEST-A Loads the individual logic states of al signals composing the SRAM’s I/O ring into the
Boundary Scan Register when the TAP Controller isin the* Capture-DR” state, and inserts the
B-Scan Register between TDI and TDO when the TAP Controller isin the “ Shift-DR” state.
Also enablesthe SRAM’s data and clock output drivers, and moves the contents of the B-Scan
Register associated with the data and clock output signals to the input side of the SRAM'’s out-
put register. The SRAM’sinput clock can then be used to transfer the B-Scan Register contents
directly to the data and clock output pins (the input clock controls the SRAM’s output regis-
ter). Note that newly captured and/or shifted B-Scan Register contents do not appear at the
input side of the SRAM’s output register until the TAP Controller has reached the “Update-
DR dtate.

See the Boundary Scan Register description for more information.

001 | IDCODE L oads a predefined device- and manufacturer-specific identification code into the ID Register
when the TAP Controller is in the “Capture-DR” state, and inserts the ID Register between
TDI and TDO when the TAP Controller isin the “Shift-DR” state.

Seethe ID Register description for more information.

010 | SAMPLE-Z | Loads the individual logic states of all signals composing the SRAM’s I/O ring into the
Boundary Scan Register when the TAP Controller isin the “ Capture-DR” state, and insertsthe
B-Scan Register between TDI and TDO when the TAP Controller isin the “ Shift-DR” state.

Also disables the SRAM’s data and clock output drivers.
See the Boundary Scan Register description for more information.

011 | PRIVATE Do not use. Reserved for manufacturer use only.

100 | SAMPLE Loads the individual logic states of al signals composing the SRAM’s /O ring into the
Boundary Scan Register when the TAP Controller isin the* Capture-DR” state, and inserts the
B-Scan Register between TDI and TDO when the TAP Controller isin the “ Shift-DR” state.

See the Boundary Scan Register description for more information.

101 | PRIVATE Do not use. Reserved for manufacturer use only.

110 | PRIVATE Do not use. Reserved for manufacturer use only.

111 | BYPASS Loads alogic “0" into the Bypass Register when the TAP Controller isin the “Capture-DR”
state, and inserts the Bypass Register between TDI and TDO when the TAP Controller isin the
“Shift-DR” state.

See the Bypass Register description for more information.

Bit 0 isthe LSB of the Instruction Register, and Bit 2 is the MSB. When the Instruction Register is selected, TDI serially
shifts datainto the MSB, and the LSB serially shifts data out through TDO.
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Bypass Register (DR - 1 bit)

The Bypass Register is one bit wide, and provides the minimum length serial path between TDI and TDO. It is loaded with
alogic “0” when the BY PASS instruction has been loaded in the Instruction Register and the TAP Controller isin the “ Cap-
ture-DR” state. It isinserted between TDI and TDO when the BY PASS instruction has been loaded into the Instruction Reg-
ister and the TAP Controller isin the “ Shift-DR” state.

ID Register (DR - 32 bits)

The ID Register is loaded with a predetermined device- and manufacturer-specific identification code when the IDCODE
instruction has been loaded into the Instruction Register and the TAP Controller isin the “ Capture-DR” state. It isinserted
between TDI and TDO when the IDCODE instruction has been loaded into the Instruction Register and the TAP Controller
isinthe “Shift-DR” state.

The ID Register is 32 bitswide, and is encoded as follows:

Device Revision Number Part Number Sony ID Start Bit
(31:28) (27:12) (11:2) (0)
256Kb x 72 XXXX 0000 0000 0101 1000 0000 1110 001 1
512Kb x 36 XXXX 0000 0000 0101 1110 0000 1110 001 1

Bit Oisthe LSB of the ID Register, and Bit 31isthe MSB. When theID Register is selected, TDI serially shiftsdatainto the
MSB, and the LSB serially shifts data out through TDO.

Boundary Scan Register (DR - 123 bitsfor x72, 84 bitsfor x36)

The Boundary Scan Register is equal in length to the number of active signal connectionsto the SRAM (excluding the TAP
pins) plus anumber of place holder locations reserved for functional and/or density upgrades. It isloaded with the individual
logic states of all signals composing the SRAM’s 1/O ring when the EXTEST-A, SAMPLE, or SAMPLE-Z instruction has
been loaded into the I nstruction Register and the TAP Controller isin the“ Capture-DR” state. It isinserted between TDI and
TDO when the EXTEST-A, SAMPLE, or SAMPLE-Z instruction has been loaded into the Instruction Register and the TAP
Controller isin the “ Shift-DR” state.

The Boundary Scan Register contains the following bits:

Preliminary

256Kb x 72 512Kb x 36
DQx 72 | DQx 36
A, AL A0 18 A,AL A0 19
CK 1 CK 1
CQ1, CQ2, CQ1, CQ2 4 | CQL CQ2 CQ1,CQ2 4
E1, ADV, W, Bx 11 E1, ADV, W, Bx 7
E2, E3, EP2, EP3 4 E2, E3, EP2, EP3 4
ZQ 1 ZQ 1
Place Holder 12 Place Holder 12
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Boundary Scan Register Bit Order Assignments

The tables below depict the order in which the bits are arranged in the Boundary Scan Register. Bit 1 isthe LSB and bit 123
(for x72) or bit 84 (for x36) isthe MSB. When the Boundary Scan Register is selected, TDI serially shiftsdatainto the MSB,

and the L SB serially shifts data out through TDO.

256K b x 72

Bit | Signal Pad Bit | Signal Pad Bit | Signal Pad Bit | Signal Pad
1 NC 5C 36 DQf 1G 71 DQg 1A 106 DQd 2V
2 NC @ 5U 37 DOf 10F 72 DQg 1B 107 | DQd v
3 NC @ 7U 38 DOf 11F 73 DQg 2B 108 | DQd 1w
4 | MmcL®D | 6D 39 DQf 10E 74 DQg 1C 109 | DQd 2W
5 | mcL® | 6K 40 DQb 11E 75 DQg 2C 110 | MCH 6J
6 | mcL@® | 6P 41 DQb 10D 76 DQg 1D 111 A 3V
7 | mcL@ | 6T 42 DQb 11D 77 DQg 2D 112 A a4V
8 | MCH®@ | 6N 43 DQb 10C 78 DQg 1E 113 A 4u
9 MCL 6M 44 DQb 11C 79 DQc 2E 114 A 5V
10 | MCH 6L 45 DQb 10B 80 DQc 1F 115 A 6U
11 DQe 10W 46 DQb 11B 81 DQc 2F 116 A 5W
12 DQe 11W 47 DQb 11A 82 DQc 1G 117 A0 6W
13 DQe 11V 48 DQb 10A 83 DQc 2G 118 Al 6V
14 DQe 10V 49 Bf 9B 84 DQc 1H 119 A v
15 DQe 11U 50 Ba oC 85 DQc 2H 120 A 8V
16 DQe 10U 51 Bb 8B 86 DQc 1J 121 A W
17 DQe 11T 52 Be 8C 87 DQc 2] 122 A 8u
18 DQe 10T 53 EP3 6H 88 CcQ2 1K 123 A v
19 DQe 11R 54 EP2 6G 89 CK 3K

20 DQa 10R 55 A 9A 90 | Nc@ 4K

21 DQa 11P 56 E3 8A 91 cQ2 2K

22 DQa 10P 57 A 7B 92 DQh 2L

22 DQa 11N 58 A 7A 93 DQh 1L

24 DQa 10N 59 W 6B 94 DQh 2M

25 DQa 11M 60 | ADV 6A 95 DQh M

26 DQa | 10M 61 E1l 6C 9% DQh 2N

27 DQa 11L 62 A 5A 97 DQh IN

28 DQa 10L 63 E2 4A 98 DQh 2P

29 CQ1 11K 64 A 3A 99 DQh 1P

30 cQ1 10K 65 ZQ 6F 100 | DOQh 2R

31 DQf 10J 66 Bd 4c 101 | DQd 1R

32 DQf 11J 67 Bg 4B 102 | DQd 2T

33 DOf 10H 68 Bh 3C 103 DQd T

34 DQf 11H 69 Bc 3B 104 | DQd 2U

35 DQf 10G 70 DQg 2A 105 | DQd 1U

Note 1: These NC and MCL pins are connected to V gg internaly, regardless of pin connection externally.

Note 2: This MCH pin is connected to Vpp internaly, regardless of pin connection externally.
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512Kb x 36
Bit | Signa Pad Bit | Signal Pad Bit | Signal Pad
1 NC 5C 36 E3 8A 71 MCH 6J
2 NC @ 5U 37 A 7B 72 A 3V
3 NC @ 7U 38 A 7A 73 A av
4 | mcL® | 6D 39 w 6B 74 A 4U
5 | MmcL® | 6K 40 ADV 6A 75 A 5V
6 | mcL® | 6P 41 E1l 6C 76 A 6U
7 | mcL@® | 6T 42 A 5A 77 A 5W
8 | MCH@ | 6N 43 A 5B 78 AO 6W
9 MCL 6M 44 E2 4A 79 Al 6V
10 MCH 6L 45 A 3A 80 A v
11 DQa 10R 46 ZQ 6F 81 A 8V
12 DQa 11P 47 Bd 4C 82 A W
13 DQa 10P 48 Bc 3B 83 A 8u
14 DQa 11N 49 DQc 2E 84 A oV
15 DQa 10N 50 DQC 1F
16 DQa 11M 51 DQc 2F
17 DQa 10M 52 DQC 1G
18 DQa 11L 53 DQc 2G
19 DQa 10L 54 DQC 1H
20 CQ1 11K 55 DQc 2H
21 co1 10K 56 DQC 1J
22 DQb 11E 57 DQc 2J
22 DQb 10D 58 CcQ2 1K
24 DQb 11D 59 CK 3K
25 DQb 10C 60 | NC@ 4K
26 DQb 11C 61 co2 2K
27 DQb 10B 62 DQd 1R
28 DQb 11B 63 DQd 2T
29 DQb 11A 64 DQd T
30 DQb 10A 65 DQd 2U
31 Ba 9C 66 DQd 1U
32 Bb 8B 67 DQd 2V
33 EP3 6H 68 DQd v
34 EP2 6G 69 DQd 1w
35 A 9A 70 DQd 2w

Note 1: These NC and MCL pins are connected to V gg internally, regardless of pin connection externally.
Note 2: This MCH pin is connected to V pp internally, regardless of pin connection externally.
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*Ordering Information
Speed
Part Number Ta Vop 1/0 Type Configuration (Cycle Time/
Data Access Time)
CXK79M72C165GB-3 Oto 70°C 1.75V to 1.95V LVCMOS 256Kb x 72 3.0ns/ 2.0ns
CXK79M72C165GB-33 Oto 70°C 1.75V to 1.95v LVCMOS 256Kb x 72 3.3ns/ 2.0ns
CXK79M72C165GB-4 Oto 85°C 1.7V to 1.95V LVCMOS 256Kb x 72 4.0ns/ 2.1ns
CXK79M36C165GB-3 Oto 70°C 1.75V to 1.95V LVCMOS 512Kb x 36 3.0ns/ 2.0ns
CXK79M 36C165GB-33 Oto 70°C 1.75V to 1.95v LVCMOS 512Kb x 36 3.3ns/ 2.0ns
CXK79M36C165GB-4 Oto 85°C 1.7V to 1.95V LVCMOS 512Kb x 36 4.0ns/ 2.1ns

Sony reservestheright to change products and specifications without prior notice. Thisinformation does not convey any license
by any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examplesillus-
trating the operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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*(11x19) 209 Pin BGA Package Dimensions
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*Revision History

Rev. # Rev. Date Description of Modifications
rev 0.0 06/23/00 Initial Version.
rev 0.1 02/23/01 1. Added Sony Part Numbers for each device.
2. Removed Asynchronous Output Enable (G) support. Pin 6D now defined as“MCL”.
3. Modified DC Recommended Operating Conditions section (p. 10).
Vmin-1.8 (Min) 1.2V to 1.3V
VMiH-1.5 (Min) 1.2V to 11V
VmiL-1.8 (max) 0.3V to 0.5V
VmiL-15 (max) 0.3V to 0.4V
3. Modified DC Electrical Characteristics section (p. 11).
Added I pp_4 Average Power Supply Operating Current specifications.
Added I, Power Supply Deselect Operating Current specification.
4. Modified AC Electrical Characteristics section (p. 12).
Removed “-5" bin. Added “-44" bin.
All Bins  Removed ty| ¢ specifications
'33 tAVKH’ tBVKH’ tDVKH 0.4nS tO O.7nS
tkHow: tkHOZ 1.85nsto 1.8ns
tkHeH: tkHeZ 1.65nsto 1.7ns
tcHov 0.2nsto 0.4ns
tcHox -0.2nsto -0.4ns
'4 tAVKH’ tBVKH’ tDVKH 0.5nS tO O.8nS
tkHow: tkHoZ 2.25nsto 2.1ns
tcHov 0.2nsto 0.5ns
tcHox -0.2nsto -0.5ns
5. Updated the size and content of the Boundary Scan Registers (p. 21).
rev 0.2 07/06/01 1. Modified DC Electrical Characteristics section (p. 11).
Added | pp_33 and | pp.44 Average Power Supply Operating Current specifications.
2. Added Slow Down pin (SD) and associated AC Electrical Characteristics section (p. 12).
3. Added 209 Pin BGA Package Dimensions (p. 26).
rev 0.3 02/22/02 1. Added BGA Package Thermal Characteristics (p. 10).
2. Removed Slow Down pin (SD) and associated AC Electrical Characteristics section (p. 13).
3. Modified AC Electrical Characteristics section (p. 13).
Removed “-44" bin. Added “-5” bin.
tCLCH tKLKHi 0.25to tKLKHi 0.2
4. Added JTAG ID Codes (p. 23).
5. Added JTAG Boundary Scan Register Bit Order Assignments (pp. 24-26).
rev1.0 07/19/02 1. Modified Pin Assignment section (p. 2-4).
Byte Write Enable Control Inputs BWHx to Bx
Pin 1K CQto CQ2
Pin 2K CQto CQ2
Pin 10K CQto CQ1
Pin 11K CQto CQ1
Pin 6J M4 to MCH
Pin 6L M2to MCH
Pin 6M M3to MCL
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Rev. # Rev. Date Description of Modifications
2. Modified 1/0O Capacitance section (p. 10).
CKI N 35pF to 40pF
3. Modified DC Recommended Operating Conditions section (p. 11).
Combined -1.8 and -1.5 lineitemsinto one for Vppa, Vin, ViL, Vi, @d Vi
V iy (min) 1.0V to Vppg/2 + 0.3V
VL (max) 0.6V to Vppg/2- 0.3V
Vmin (min) 1.1V to Vppg/2 + 0.4V
Vi (max) 0.5V toVppg/2- 0.4V
Removed notes 1 and 2.
4. Modified DC Electrical Characteristics section (p. 12).
Added MCH and MCL Input Leakage Current specifications.
Reduced x72 Average Power Supply Operating Currents by 100mA.
Reduced x36 Average Power Supply Operating Currents by 50mA.
Reduced x18 Average Power Supply Operating Currents by 20mA.
5. Modified AC Electrical Characteristics section (p. 13).
-33 tKHCH (maX), tKHCZ 1.7nsto 1.8ns
-4 tKHCH (maX), tKHCZ 2.0nsto 2.1ns
-5 tKHCH (maX), tKHCZ 2.2nsto 2.3ns
6. Modified JTAG DC Recommended Operating Conditions section (p. 19).
VT|H (ml n) 1.2V to VDD/2 + 0.3V
VT|L (maX) 0.6V to VDD/2 -0.3v
ITL| (ml n) -10uA to -20uA
7. Modified JTAG AC Electrical Characteristics section (p. 20).
tTHTH 20nsto 50ns
tTHTL’ tTLTH 8nsto 20ns
Added t-g Capture Setup and t- Capture Hold specifications.
8. Modified TAP Registers section (p. 22).
Instruction Register Codes 011, 110 Bypassto Private
9. Modified Boundary Scan Register Bit Order Assignments section (p. 24-25).
X72 Bit 47 10A to 11A
X72 Bit 48 11A to 10A
x36 Bit 29 10A to 11A
x36 Bit 30 11A to 10A
revl1l 11/08/02 1. Removed x18 organization and all related references.
2. Modified Pin Description section (p. 5).
For NC pins, removed reference to Vpp and Vppg.
3. Modified AC Electrical Characteristics section (p. 12).
-33 tcHov 0.4nsto 0.38ns
tcHox -0.4nsto -0.38ns
-4 tcHov 0.5nsto 0.45ns
tcHox -0.5nsto -0.45ns
-5 tcHov 0.6nsto 0.5ns
tcHox -0.6nsto -0.5ns
Removed tcy o and te) oy Output Clock High and Low Pulse Width specifications.
4. Modified JTAG AC Electrical Characteristics section (p. 19).
ten 5nsto 8ns
Added Note 1 for tcgand to Specifications.

18Mb 1x1Dp, LVCMOS, rev 1.3

28/29 November 18, 2003




SONY e 2RAM CXK79M 72C165GB / CXK 79M 36C165GB Preliminary

Rev. # Rev. Date Description of Modifications

rev 1.2 09/07/03 1. Removed -5 speed bin and associated specifications.
2. Added -3 speed bin and associated specifications.
3. Modified Absolute Maximum Ratings section (p. 9).
Operating Temperature (-33 max) 85°Cto 70°C
4. Modified DC Electrical Characteristics section (p. 11).
I pp2-33 (Max) 250mA to 280mA
5. Modified AC Electrical Characteristics section (p. 12).
-33 tKHQV’ tKHQZ’ tKHCH (maX), tKHCZ 1.8nsto 1.9ns
Added notes 4 and 5.
6. Modified Ordering Information section (p. 25)
Added Ty for each part number.

rev1.3 11/18/03 1. Modified DC Recommended Operating Conditions section (p. 10).
-3,-33 Vpp (mMin) 1.7V to .75V
2. Modified AC Electrical Characteristics section (p. 12).

-3 tkHow tkHQzZ: tkHeH (MaX), tk ez 1.8nsto 2.0ns
-33 tkHow tkHQz: tkHeH (MaX), tk ez 1.9nsto 2.0ns
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