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Left Port Right Port Names

CE0L, CE1L CE0R, CE1R Chip Enables (Input)(5)

R/WL R/WR Read/Write Enable (Input)

OEL OER Output Enable (Input)

A0L - A18L A0R - A18R Address (Input)

I/O0L - I/O35L I/O0R - I/O35R Data Input/Output

CLKL CLKR Clock (Input)

PL/FTL PL/FTR Pipeline/Flow-Through (Input)

ADSL ADSR Address Strobe Enable (Input)

CNTENL CNTENR Counter Enable (Input)

REPEATL REPEATR Counter Repeat(3)

BE0L - BE3L BE0R - BE3R Byte Enables (9-bit bytes) (Input)(5)

VDDQL VDDQR Power (I/O Bus) (3.3V or 2.5V)(1) (Input)

OPTL OPTR Option for selecting VDDQX(1,2) (Input)

ZZL ZZR Sleep Mode pin(4) (Input)

VDD Power (2.5V)(1) (Input)

VSS Ground (0V) (Input)

TDI Test Data Input

TDO Test Data Output

TCK Test Logic Clock (10MHz) (Input)

TMS Test Mode Select (Input)

TRST Reset (Initialize TAP Controller) (Input)

INTL INTR Interrupt Flag (Output)

COLL COLR Collision Alert (Output)
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OE CLK CE0 CE1 BE3 BE2 BE1 BE0 R/W ZZ
Byte 3
I/O27-35

Byte 2
I/O18-26

Byte 1
I/O9-17

Byte 0
I/O0-8 MODE

X ↑ H X X X X X X L High-Z High-Z High-Z High-Z Deselected–Power Down

X ↑ X L X X X X X L High-Z High-Z High-Z High-Z Deselected–Power Down

X ↑ L H H H H H X L High-Z High-Z High-Z High-Z All Bytes Deselected

X ↑ L H H H H L L L High-Z High-Z High-Z DIN Write to Byte 0 Only

X ↑ L H H H L H L L High-Z High-Z DIN High-Z Write to Byte 1 Only

X ↑ L H H L H H L L High-Z DIN High-Z High-Z Write to Byte 2 Only

X ↑ L H L H H H L L DIN High-Z High-Z High-Z Write to Byte 3 Only

X ↑ L H H H L L L L High-Z High-Z DIN DIN Write to Lower 2 Bytes Only

X ↑ L H L L H H L L DIN DIN High-Z High-Z Write to Upper 2 bytes Only

X ↑ L H L L L L L L DIN DIN DIN DIN Write to All Bytes

L ↑ L H H H H L H L High-Z High-Z High-Z DOUT Read Byte 0 Only

L ↑ L H H H L H H L High-Z High-Z DOUT High-Z Read Byte 1 Only

L ↑ L H H L H H H L High-Z DOUT High-Z High-Z Read Byte 2 Only

L ↑ L H L H H H H L DOUT High-Z High-Z High-Z Read Byte 3 Only

L ↑ L H H H L L H L High-Z High-Z DOUT DOUT Read Lower 2 Bytes Only

L ↑ L H L L H H H L DOUT DOUT High-Z High-Z Read Upper 2 Bytes Only

L ↑ L H L L L L H L DOUT DOUT DOUT DOUT Read All Bytes

H ↑ X X X X X X X L High-Z High-Z High-Z High-Z Outputs Disabled

X X X X X X X X X H High-Z High-Z High-Z High-Z Sleep Mode
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���� �
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���

Address

Previous
Internal
Address

Internal
Address

Used CLK ADS CNTEN REPEAT(6) I/O(3) MODE

An X An ↑   L(4) X H DI/O (n) External Address Used

X An An + 1 ↑ H   L(5) H DI/O(n+1) Counter Enabled—Internal Address generation

X An + 1 An + 1 ↑ H H H DI/O(n+1) External Address Blocked—Counter disabled (An + 1 reused)

X X An ↑ X X L(4) DI/O(n) Counter Set to last valid ADS load
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Grade
Ambient

Temperature GND VDD

Commercial 0OC to +70OC 0V 2.5V + 100mV

Industrial -40OC to +85OC 0V 2.5V + 100mV
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Symbol Parameter Min. Typ. Max. Unit

VDD Core Supply Voltage 2.4 2.5 2.6 V

VDDQ I/O Supply Voltage(3) 3.15 3.3 3.45 V

VSS Ground 0 0 0 V

VIH

Input High Voltage
(Address, Control
&Data I/O Inputs)(3)

2.0 ____ VDDQ + 150mV(2) V

VIH
Input High Voltage  _

JTAG 1.7 ____ VDD + 100mV(2) V

VIH
Input High Voltage -
ZZ, OPT, PIPE/FT VDD - 0.2V ____ VDD + 100mV(2) V

VIL Input Low Voltage -0.3(1) ____ 0.8 V

VIL
Input Low Voltage -
ZZ, OPT, PIPE/FT -0.3(1) ____ 0.2 V
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Symbol Parameter Min. Typ. Max. Unit

VDD Core Supply Voltage 2.4 2.5 2.6 V

VDDQ I/O Supply Voltage(3) 2.4 2.5 2.6 V

VSS Ground 0 0 0 V

VIH

Input High Volltage
(Address, Control &
Data I/O Inputs)(3)

1.7 ____ VDDQ + 100mV(2) V

VIH
Input High Voltage _

JTAG
1.7 ____ VDD + 100mV(2) V

VIH
Input High Voltage -
ZZ, OPT, PIPE/FT VDD - 0.2V ____ VDD + 100mV(2) V

VIL Input Low Voltage -0.3(1) ____ 0.7 V

VIL
Input Low Voltage -
ZZ, OPT, PIPE/FT -0.3(1) ____ 0.2 V
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Symbol Rating Commercial
& Industrial

Unit

VTERM

(VDD)
VDD Terminal Voltage
with Respect to GND

    -0.5 to 3.6 V

VTERM(2)

(VDDQ)
VDDQ Terminal Voltage
with Respect to GND

  -0.3 to VDDQ + 0.3 V

VTERM(2)

(INPUTS and I/O’s)
Input and I/O Terminal
Voltage with Respect to GND

  -0.3 to VDDQ + 0.3 V

TBIAS(3) Temperature Under Bias -55 to +125 oC

TSTG Storage Temperature -65 to +150 oC

TJN Junction Temperature +150 oC

IOUT(For VDDQ = 3.3V) DC Output Current 50 mA

IOUT(For VDDQ = 2.5V) DC Output Current 40 mA
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Symbol Parameter Conditions(2) Max. Unit

CIN Input Capacitance VIN = 3dV 15 pF

 COUT(3) Output Capacitance VOUT = 3dV 10.5 pF
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Symbol Parameter Test Conditions

70T3539MS

UnitMin. Max.

|ILI| Input Leakage Current(1) VDDQ = Max., VIN = 0V to VDDQ ___ 10 µA

|ILI| JTAG & ZZ Input Leakage Current(1,2) VDD = Max., VIN = 0V to VDD ___ ±30 µA

|ILO| Output Leakage Current(1,3) CE0 = VIH or CE1 = VIL, VOUT = 0V to VDDQ ___ 10 µA

VOL (3.3V) Output Low Voltage(1) IOL = +4mA, VDDQ = Min. ___ 0.4 V

VOH (3.3V) Output High Voltage(1) IOH = -4mA, VDDQ = Min. 2.4 ___ V

VOL (2.5V) Output Low Voltage(1) IOL = +2mA, VDDQ = Min. ___ 0.4 V

VOH (2.5V) Output High Voltage(1) IOH = -2mA, VDDQ = Min. 2.0 ___ V
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70T3539MS166
Com’l Only

70T3539MS133
Com’l
& Ind

Symbol Parameter Test Condition Version Typ.(4) Max. Typ.(4) Max. Unit

IDD Dynamic Operating
Current (Both
Ports Active)

CEL and CER= VIL,
Outputs Disabled,
f = fMAX(1)

COM’L S 640 900 520 740
mA

IND S ___ ___ 520 900

ISB1(6) Standby Current
(Both Ports - TTL
Level Inputs)

CEL = CER = VIH
f = fMAX(1)

COM’L S 350 460 280 380
mA

IND S ___ ___ 280 470

ISB2(6) Standby Current
(One Port - TTL
Level Inputs)

CE"A" = VIL and CE"B" = VIH(5)

Active Port Outputs Disabled,
f=fMAX(1)

COM’L S 500 650 400 500
mA

IND S ___ ___ 400 620

ISB3 Full Standby Current
(Both Ports  - CMOS
Level Inputs)

Both Ports CEL and
CER > VDDQ - 0.2V, VIN > VDDQ - 0.2V
or VIN < 0.2V, f = 0(2)

COM’L S 12 20 12 20
mA

IND S ___ ___ 12 25

ISB4(6) Full Standby Current
(One Port - CMOS
Level Inputs)

CE"A" < 0.2V and CE"B" > VDDQ - 0.2V(5)

VIN > VDDQ - 0.2V or VIN < 0.2V
Active Port, Outputs Disabled, f = fMAX(1)

COM’L S 500 650 400 500
mA

IND S ___ ___ 400 620

Izz Sleep Mode Current
(Both Ports - TTL
Level Inputs)

ZZL = ZZR = VIH
f=fMAX(1)

COM’L S 12 20 12 20
mA

IND S ___ ___ 12 25
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Input Pulse Levels (Address & Controls)

Input Pulse Levels (I/Os)

Input Rise/Fall Times

Input Timing Reference Levels

Output Reference Levels

Output Load

GND to 3.0V/GND to 2.4V

GND to 3.0V/GND to 2.4V

2ns

1.5V/1.25V

1.5V/1.25V

Figure 1

5678 tbl 10

1.5V/1.25
50Ω50Ω
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10pF
(Tester)

DATAOUT
,

∆ Capacitance (pF) from AC Test Load 5678 drw 04

∆ tCD
(Typical, ns)
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70T3539MS166
Com’l Only

70T3539MS133
Com’l
& Ind

Symbol Parameter Min. Max. Min. Max. Unit

tCYC1 Clock Cycle Time (Flow-Through)(1) 20 ____ 25 ____ ns

tCYC2 Clock Cycle Time (Pipelined)(1) 6 ____ 7.5 ____ ns

tCH1 Clock High Time (Flow-Through)(1) 8 ____ 10 ____ ns

tCL1 Clock Low Time (Flow-Through)(1) 8 ____ 10 ____ ns

tCH2 Clock High Time (Pipelined)(2) 2.4 ____ 3 ____ ns

tCL2 Clock Low Time (Pipelined)(1) 2.4 ____ 3 ____ ns

tSA Address Setup Time 1.7 ____ 1.8 ____ ns

tHA Address Hold Time 0.5 ____ 0.5 ____ ns

tSC Chip Enable Setup Time 1.7 ____ 1.8 ____ ns

tHC Chip Enable Hold Time 0.5 ____ 0.5 ____ ns

tSB Byte  Enable Setup Time 1.7 ____ 1.8 ____ ns

tHB Byte Enable Hold Time 0.5 ____ 0.5 ____ ns

tSW R/W Setup Time 1.7 ____ 1.8 ____ ns

tHW R/W Hold Time 0.5 ____ 0.5 ____ ns

tSD Input Data Setup Time 1.7 ____ 1.8 ____ ns

tHD Input Data Hold Time 0.5 ____ 0.5 ____ ns

tSAD ADS Setup Time 1.7 ____ 1.8 ____ ns

tHAD ADS Hold Time 0.5 ____ 0.5 ____ ns

tSCN CNTEN Setup Time 1.7 ____ 1.8 ____ ns

tHCN CNTEN Hold Time 0.5 ____ 0.5 ____ ns

tSRPT REPEAT Setup Time 1.7 ____ 1.8 ____ ns

tHRPT REPEAT Hold Time 0.5 ____ 0.5 ____ ns

tOE Output Enable to Data Valid ____ 4.4 ____ 4.6 ns

tOLZ(6) Output Enable to Output Low-Z 1 ____ 1 ____ ns

tOHZ(6) Output Enable to Output High-Z 1 3.6 1 4.2 ns

tCD1 Clock to Data Valid (Flow-Through)(1) ____ 12 ____ 15 ns

tCD2 Clock to Data Valid (Pipelined)(1) ____ 3.6 ____ 4.2 ns

tDC Data Output Hold After Clock High 1 ____ 1 ____ ns

tCKHZ(6) Clock High to Output High-Z 1 3.6 1 4.2 ns

tCKLZ(6) Clock High to Output Low-Z 1 ____ 1 ____ ns

tINS Interrupt Flag Set Time ____ 7 ____ 7 ns

tINR Interrupt Flag Reset Time ____ 7 ____ 7 ns

tCOLS Collision Flag Set Time ____ 3.6 ____ 4.2 ns

tCOLR Collision Flag Reset Time ____ 3.6 ____ 4.2 ns

tZZSC Sleep Mode Set Cycles 2 ____ 2 ____ cycles

tZZRC Sleep Mode Recovery Cycles 3 ____ 3 ____ cycles

Port-to-Port Delay

tCO Clock-to-Clock Offset 5 ____ 6 ____ ns

tOFS Clock-to-Clock Offset for Collision Detection Please refer to Collision Detection Timing Table on Page 19
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An An + 1 An + 2 An + 3

tCYC2

tCH2 tCL2

R/W

ADDRESS

CE0

CLK

CE1

BEn

(3)

DATAOUT

OE

tCD2

tCKLZ

Qn Qn + 1 Qn + 2

tOHZ tOLZ

tOE

5678 drw 05

(1)

(1)

tSC tHC

tSB tHB

tSW tHW

tSA tHA

tDC

tSC tHC

tSB tHB

(4)
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(5)

(5)
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,
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ADDRESS An

tCYC2

CLK

DATAIN

R/W

REPEAT
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INTERNAL(3)
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ADS

CNTEN

WRITE TO
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ADDRESS
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ADVANCE
COUNTER
WRITE TO
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COUNTER
WRITE TO
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HOLD
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WRITE TO

An+2

REPEAT
READ LAST
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,
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Left Port Right Port

FunctionCLKL R/WL(2) CEL(2) A18L-A0L INTL CLKR R/WR(2) CER(2) A18R-A0R INTR

↑ L L 7FFFF X ↑ X X X L Set Right INTR Flag

↑ X X X X ↑ H L 7FFFF H Reset Right INTR Flag

↑ X X X L ↑ L L 7FFFE X Set Left INTL Flag

↑ H L 7FFFE H ↑ X X X X Reset Left INTL Flag

5678 tbl 12
������
�� INT	����� INT�� 
���� (�� 
�
�
��
?��� ��� 	����0�	� (�� =�����
�$� ���� ���$��
)� CE
� ��'�	�����67�� ��'����=�W� ���� 67����� ������������ �
��� ���	���� ��� ���� ����.� ���� �����  ��
�� ���0�	� ���� ����� �

���
,� �������� 
�� ���� 
�������� ��$
������ ���� ���� ��������� (���� 
����� �������� ������ ��� (�� @���
�
��� (�� ���� ��� ���� �������� �������� �������� �
$�����

!�/�����
��
���������
���������

������
�� CE
���'�	�����67����'��

)� ���� �


�$� 
�� ������
�� �������������=
$���	�����
,� �������� 
�� ���� 
�������� ��$
������ ���� ���� ��������� (���� 
����� �������� ������ ��� (�� @���
�
��� (�� ���� ��� ���� �������� �������� �������� �
$�����

tSW tHW

7FFFF

CLKR
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7FFFF
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CLKL
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ADDRESSL(3)

CEL(1)

tSA tHA
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tSA tHA

(3)

tCOLS tCOLR

A3

HAtSA t

tCOLS tCOLR
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COLR

COLL

(4)

CLKR

ADDRESSR A0 A1 A2

tOFS

(4)

CLKL

ADDRESSL A0 A1 A2 A3

tOFS

!�/�����
��
��		�����
�����������

Left Port Right Port

FunctionCLKL R/WL(1) CEL(1) A18L-A0L(2) COLL CLKR R/WR(1) CER(1) A18R-A0R(2) COLR

↑ H L MATCH H ↑ H L MATCH H
Both ports reading. Not a valid collision.
No flag output on either port.

↑ H L MATCH L ↑ L L MATCH H
Left port reading, Right port writing.
Valid collision, flag output on Left port.

↑ L L MATCH H ↑ H L MATCH L
Right port reading, Left port writing.
Valid collision, flag output on Right port.

↑ L L MATCH L ↑ L L MATCH L
Both ports writing. Valid collision. Flag
output on both ports.
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Cycle Time
tOFS (ns)

Region 1 (ns) (1) Region 2 (ns) (2)

5ns 0 - 2.8 2.81 - 4.6

6ns 0 - 3.8 3.81 - 5.6

7.5ns 0 - 5.3 5.31 - 7.1
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70T3539M

Symbol Parameter Min. Max. Units

tJCYC JTAG Clock Input Period 100 ____ ns

tJCH JTAG Clock HIGH 40 ____ ns

tJCL JTAG Clock Low 40 ____ ns

tJR JTAG Clock Rise Time ____ 3(1) ns

tJF JTAG Clock Fall Time ____ 3(1) ns

tJRST JTAG Reset 50 ____ ns

tJRSR JTAG Reset Recovery 50 ____ ns

tJCD JTAG Data Output ____ 25 ns

tJDC JTAG Data Output Hold 0 ____ ns

tJS JTAG Setup 15 ____ ns

tJH JTAG Hold 15 ____ ns

5678 tbl 15
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TCK

Device Inputs(1)/
TDI/TMS

Device Outputs(2)/
TDO

TRST

tJCD

tJDC

tJRST

tJS tJH

tJCYC

tJRSR

tJF tJCL
tJR

tJCH
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Instruction Field Array B
Value

Array B
Instruction Field Array A

Value
Array A

Description

Revision Number (31:28) 0x0 Revision Number (63:60) 0x0 Reserved for Version number

IDT Device ID (27:12) 0x333 IDT Device ID (59:44) 0x333 Defines IDT Part number

IDT JEDEC ID (11:1) 0x33 IDT JEDEC ID (43:33) 0x33 Allows unique identification of device vendor as IDT

ID Register Indicator Bit (Bit 0) 1 ID Register Indicator Bit (Bit 32) 1 Indicates the presence of an ID Register

5678 tbl 16
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Register Name

Bit Size
Array A

Bit Size
Array B

Bit Size
70T3539M

Instruction (IR) 4 4 8

Bypass (BYR) 1 1 2

Identification (IDR) 32 32 64

Boundary Scan (BSR) Note (3) Note (3) Note (3)

5678 tbl 17
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Instruction Code Description

EXTEST 00000000 Forces contents of the boundary scan cells onto the device  outputs(1).
Places the boundary scan register (BSR) between TDI and TDO.

BYPASS 11111111 Places the bypass register (BYR) between TDI and TDO.

IDCODE 00100010 Loads the ID register (IDR) with the vendor ID code and places the
register between TDI and TDO.

HIGHZ 01000100 Places the bypass register (BYR) between TDI and TDO. Forces all
device output drivers except INTx and COLx to a High-Z state.

CLAMP 00110011
Uses BYR. Forces contents of the boundary scan cells onto the device
outputs. Places the bypass register (BYR) between TDI and TDO.

SAMPLE/PRELOAD 00010001 Places the boundary scan register (BSR) between TDI and TDO.
SAMPLE allows data from device inputs(2) to be captured in the
boundary scan cells and shifted serially through TDO. PRELOAD allows
data to be input serially into the boundary scan cells via the TDI.

RESERVED 01010101, 01110111,
10001000, 10011001,
10101010, 10111011,

11001100

Several combinations are reserved. Do not use codes other than those
identified above.

PRIVATE 01100110,11101110,
11011101

For internal use only.

5678 tbl 18
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A

Power

999

Speed

A

Package

A

Process/
Temperature

Range

XXXXX

Device
Type

Blank
I

BC

166
133

70T3539M

S

Commercial (0°C to +70°C)
Industrial (-40°C to +85°C)

256-pin BGA (BC-256)

18Mbit (512K x 36) 2.5V Synchronous Dual-Port RAM

Standard Power

Speed inMegahertzCommercial Only
Commercial &Industrial
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IDT Dual-Port
Part Number

Dual-Port I/O Specitications Clock Specifications
IDT
PLL

Clock Device

IDT
Non-PLL

Clock DeviceVoltage I/O Input
Capacitance

Input Duty
Cycle

Requirement

Maximum
Frequency

Jitter
Tolerance

70T3539M 3.3/2.5 LVTTL 15pF 40% 166 75ps 5T2010
5T9010

5T905, 5T9050
5T907, 5T9070
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