
















































































Test Condition DDR SDRAM

Detailed test conditions for DDR SDRAM IDD1 & IDD7

IDD1 : Operating current: One bank operation

1. Only one bank is accessed with tRC(min), Burst Mode, Address and Control inputs on NOP edge are changing once per clock cycle.
lout = OmA

2. Timing patterns
- DDR200(100Mhz, CL=2) : tCK = 10ns, CL2, BL=4, tRCD = 2*tCK, tRAS = 5*tCK
Read: AO NRONN PON AO N - repeat the same timing with random address changing
*50% of data changing at every burst
- DDR266B(133Mhz, CL=2.5) : tCK = 7.5ns, CL=2.5, BL=4, tRCD = 3*tCK, tRC = 9*tCK, tRAS = 5*{CK
Read : AONNRONPONNNAON - repeat the same timing with random address changing
*50% of data changing at every burst
- DDR266A (133Mhz, CL=2) : tCK = 7.5ns, CL=2, BL=4, tRCD = 3*tCK, tRC = 9*tCK, tRAS = 5*tCK
Read : AONNRONPONNNAON - repeat the same timing with random address changing
*50% of data changing at every burst
- DDR333(166Mhz, CL=2.5) : tCK=6ns, CL=2.5, BL=4, tRCD=10*tCK, tRAS=7*t{CK
Read : AONNRONPONNNAON -repeat the same timing with random address changing
*50% of data changing at every burst

IDD7A : Operating current: Four bank operation

1. Four banks are being interleaved with tRC(min), Burst Mode, Address and Control inputs on NOP edge are not
changing. lout = 0OmA

2. Timing patterns

- DDR200(100Mhz, CL=2) : tCK = 10ns, CL2, BL=4, tRRD = 2*tCK, tRCD= 3*tCK, Read with autoprecharge
Read : AON A1 RO A2 R1 A3 R2 A0 R3 A1 RO - repeat the same timing with random address changing
*50% of data changing at every burst

- DDR266B(133Mhz, CL=2.5) : tCK = 7.5ns, CL=2.5, BL=4, tRRD = 2*tCK, tRCD = 3*t{CK
Read with autoprecharge
Read : AON A1 RO A2 R1 A3 R2 N R3 A0 N A1 RO - repeat the same timing with random address changing
*50% of data changing at every burst

- DDR266A (133Mhz, CL=2) : tCK = 7.5ns, CL2=2, BL=4, tRRD = 2*tCK, tRCD = 3*tCK,Read with autoprecharge
Read : AON A1 RO A2 R1 A3R2 N R3 A0 N A1 RO - repeat the same timing with random address changing
*50% of data changing at every burst

-DDR333(166Mhz,CL=2.5) : tCK=6ns, CL=2.5, BL=4, tRRD=2*tCK, tRCD=3*tCK,Read with autoprecharge
Read : AON A1 RO A2 R1 A3 R2 N R3 A0 N A1 RO - repeat the same timing with random address changing
*50% of data changing at every burst

Legend : A=Activate, R=Read, W=Write, P=Precharge, N=NOP
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Test Condition DDR SDRAM

Overshoot/Undershoot specification for Address and Control Pins

Parameter Specification | Notes

Maximum peak amplitude allowed for overshoot (See Figure 1): 1.6V 1,2,3

Maximum peak amplitude allowed for undershoot (See Figure 1): 1.6V 1,2,3

The area between the overshoot signal and VDD must be less than or equal to (See Figure 1): 4.5 V-ns 1,2,3

The area between the undershoot signal and GND must be less than or equal to (See Figure 1): 4.5 V-ns 1,2,3
/ VPP overshaot

// \ Maximum Amplitude = 1.6
—

[4 x A
Area = 4.5V-ns
— | ~
LY
Maximum Amplitude = 1.6V \ GND

Volts (V)
h b N A o AN A~oo

} T T T I
0 0.6875 1.5 25 3.5 4.5 55 63125 7.0
0.5 1.0 2.0 3.0 4.0 5.0 6.0 6.5
undershoot

Notes:

1. This specification is intended for only DDR200, DDR266A and DDR266B devices.
2. This specification is intended for only devices with NO clamp protection

3. This compliance is to be verified by design only.

Overshoot/Undershoot specification for Data Pins

Parameter Specification | Notes
Maximum peak amplitude allowed for overshoot (See Figure 2): 1.2V 1,2,3
Maximum peak amplitude allowed for undershoot (See Figure 2): 1.2V 1,2,3
The area between the overshoot signal and VDD must be less than or equal to (See Figure 2): 2.5V-ns 1,2,3
The area between the undershoot signal and GND must be less than or equal to (See Figure 2): 2.5V-ns 1,2,3
vVDDQ
/ Overshqot
5
4 // Maximum Amplitude = 1.2
S —F g4
2
Area = 2.5V-ns
s 1
§ o —
4 \ / il
2
3 Maximum Amplitude = 1.2V GND
-4

I T T T T T T
0 051014215 20 25 3.0 3.5 4.0 45 5.0,5.55.686.0 6.5 7.0

Tims(ns) undershoot

Notes:

1. This specification is intended for only DDR200, DDR266A and DDR266B devices.
2. This specification is intended for only devices with NO clamp protection

3. This compliance is to be verified by design only.
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Timing DDR SDRAM

Timing Diagram
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Timing DDR SDRAM

Timing Diagram

Basic Timing (Setup, Hold and Access Time @BL=4, CL=2)
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Timing DDR SDRAM

Multi Bank Interleaving READ (@BL=4, CL=2)

. 0 A 2, 3 4 5 6 A .8 9 .10 |

CK
CK

CKE

CAS
BAO, BA1
A10/AP
ADDR (A0~An) .

WE

DQS

DQ
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Timing DDR SDRAM

Multi Bank Interleaving WRITE (@BL=4)

CK
CK

CKE

CAS
BAO, BA1
A10/AP
ADDR (A0~An) .

WE

DQS

0 S e i 2, .0, 0 G ) GO/

o
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Timing DDR SDRAM

Read with Auto Precharge (@BL=8)

CK
CK

CKE

RAS

CAS

N D L

DQS (CL=2)

DQ (CL=2)

DS (CL=25) | | i /—\_/—m

DQ (CL=2.5)

o

COMMAMD : : : -@ : L : : : : : : L .M :
Note 1 The row active command of the precharge bank can be issued after tre from this point
The new read/write command of another activated bank can be issued from this point
At burst read/write with auto precharge, CAS interrupt of the same/another bank is illegal.
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Timing DDR SDRAM

Write with Auto Precharge (@BL=8)

CK
CK

CKE

RAS

CAS

oor -y D G - G

. \ \ . . . . . . e .
. . . . . . . . ! ! DAL Auto Precharge start '
't . . . .
L WR . A itRp———
\ . . . !
. . . . .

i Note 1 '
. . .

- S N N

B VEEEERERV----

COMMAMD & & Qe v o
Note 1 Thé row active command of the prechdrge bank can be issued after tre from this point ' ' '
The new read/write command of another activated bank can be issued from this point
At burst read/write with auto precharge, CAS interrupt of the same/another bank is illegal.
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Timing DDR SDRAM

Write followed by Precharge (@BL=4)
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Timing DDR SDRAM

Write Interrupted by Precharge & DM (@BL=8)
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Timing DDR SDRAM

Write Interrupted by a Read (@BL=8, CL=2)
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Timing DDR SDRAM

Read Interrupted by Precharge (@BL=8)

0 A 2, 3 4 5 .6 A .8 9 .10 |

CK
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A10/AP
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l | 2tckValid | |
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DQS (CL=2.5)

) 4
2.5 teyValid

A T
DQ (CL=2.5) :an:oasi

"

coMmamMD 1t ) Gy

When a burst Read command is issued to a DDR SDRAM, a Precharge command may be issued to the same bank before the Read burst is
complete. The following functionality determines when a Precharge command may be given during a Read burst and when a new Bank Activate
command may be issued to the same bank.

1. For the earliest possible Precharge command without interrupting a Read burst, the Precharge command may be given on the rising clock
edge which is CL clock cycles before the end of the Read burst where CL is the CAS Latency. A new Bank Activate command may be issued
to the same bank after tRP (RAS Precharge time).

2. When a Precharge command interrupts a Read burst operation, the Precharge command may be given on the rising clock edge which is CL
clock cycles before the last data from the interrupted Read burst where CL is the CAS Latency. Once the last data word has been output, the
output buffers are tristated. A new Bank Activate command may be issued to the same bank after tRP.
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Timing DDR SDRAM

Read Interrupted by a Write & Burst Stop (@BL=8, CL=2)

. 0 A 2, 3 4 5 6 A .8 9 .10 |

CK
CK

CKE
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Timing DDR SDRAM

Read Interrupted by a Read (@BL=8, CL=2)

. 0 A 2, 3 4 5 6 A .8 9 .10 |

CK
CK

CKE

CAS

A10/AP

N i, © ) O
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Timing DDR SDRAM

DM Function (@BL=8) only for write

. 0 A 2, 3 4 5 6 A .8 9 .10 |

CK

CKE ————————————————————HIGH

RAS //////////////// %///////////////////////////////////////////////////////////////

//////////////// ////////////////////////////////////////////////////////////////
BAO, BAf /////////////// %///////////////////////////////////////////////////////////////
e ;

DQS

O
>
(72}

=

N
/4//7 €

0 Xoat)

O = VNIV e o
COMMAMD : ! : : ! : ' ; ' ' ' ' : ' ' ' o

/////

DQ ) //é/// .
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Timing DDR SDRAM

Power up & Initialization Sequence(based on DDR400)

VDD

vDDQ

VTT
(system®)

VREF

CK
CK

CKE LvCMOS Low LEVu
{0

M:RSMF:{SPI:?E A:R A:R M%{S

COMMAND

DM

AQ-A9,
A11-A13

P S St HHIS

A10 ” - N rcooe{Dicooex{ly” |

BAO, BA1

: : Higlh—Z“ : ' ' : ' ' ):‘ : yl‘ : l') : ‘I) : ll) ' ' ' |
bas et i

T RS T TR IR T
o0 N e R ..

; ; 1 g ; T ; ;
tMRD tMRD tRP tRFC tRFC tMRD

T=200 us
>

200 cycles of CK**

+ Extended <
Mode

Power-up: Register

VDD and Set Load Load
CLK stable Mode Mode

Register Register
Reset DLL (with A8 = L)
(with A8 = H)

Don’t care

*=VTT is not applied directly to the device, however tVTD must be greater than or equal to avoice latch-up.

** =tMRD is required before any command can be applied, and 200 cycles of CK are required before a READ command
can be applied The two Auto Refresh commands may be moved to follow the first MRS but precede the second
PRECHARGE ALL command.
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Timing DDR SDRAM

Mode Register Set

:

?ﬁ

A10/AP

/
. ADDRESS KEY

Ao0R -

DM

DQ L

o I

Precharge’ . . . Any
Command ' ' ' ' Command

All Bank _ . Y
o Mode Resister Set [ ]:Dontcare

Command

Note : Power & Clock must be stable for 200us before precharge all bankes
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