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90Ball(6x15) FBGA

1 2 3 7 8 9

A DQ26 DQ24 VSS VDD DQ23 DQ21

B DQ28 VDDQ VSSQ VDDQ VSSQ DQ19

C VSSQ DQ27 DQ25 DQ22 DQ20 VDDQ

D VSSQ DQ29 DQ30 DQ17 DQ18 VDDQ

E VDDQ DQ31 NC NC DQ16 VSSQ

F VSS DQM3 A3 A2 DQM2 VDD

G A4 A5 A6 A10 A0 A1

H A7 A8 A12 NC BA1 A11

J CLK CKE A9 BA0 CS RAS

K DQM1 NC NC CAS WE DQM0

L VDDQ DQ8 VSS VDD DQ7 VSSQ

M VSSQ DQ10 DQ9 DQ6 DQ5 VDDQ

N VSSQ DQ12 DQ14 DQ1 DQ3 VDDQ

P DQ11 VDDQ VSSQ VDDQ VSSQ DQ4

R DQ13 DQ15 VSS VDD DQ0 DQ2

Pin Name Pin Function

CLK System Clock

CS Chip Select

CKE Clock Enable

A0 ~ A12 Address

BA0 ~ BA1 Bank Select Address

RAS Row Address Strobe

CAS Column Address Strobe

WE Write Enable

DQM0 ~ DQM3 Data Input/Output Mask

DQ0 ~ 31 Data Input/Output

VDD/VSS Power Supply/Ground

VDDQ/VSSQ Data Output Power/Ground

Package Dimension and Pin Configuration
< Bottom View*1 >

< Top View*2 >

< Top View*2 >

#A1 Ball Origin Indicator

K
4M

51323LC
-XXXX

  SA
M

SU
N

G
             W

eek

z

A
A1

b

Symbol Min Typ Max

A - - 1.00

A1 0.25 - -

E 10.9 11.0 11.1

E1 - 6.40 -

D 12.9 13.0 13.1

D1 - 11.2 -

e - 0.80 -

b 0.45 0.50 0.55

z - - 0.10
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OPERATING AC PARAMETER
(AC operating conditions unless otherwise noted)

NOTES:
1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
    and then rounding off to the next higher integer.
2. Minimum delay is required to complete write.
3. Minimum tRDL=2CLK and tDAL(= tRDL + tRP) is required to complete both of last data write command(tRDL) and precharge command(tRP).
4. All parts allow every cycle column address change.
5. In case of row precharge interrupt, auto precharge and read burst stop.
6. Maximum burst refresh cycle : 8

Parameter Symbol
Version

Unit Note
-75 -7L

Row active to row active delay tRRD(min) 15 15 ns 1

RAS to CAS delay tRCD(min) 18 22.5 ns 1

Row precharge time tRP(min) 18 22.5 ns 1

Row active time
tRAS(min) 45 45 ns 1

tRAS(max) 100 us

Row cycle time tRC(min) 63 67.5 ns 1,6

Last data in to row precharge tRDL(min) 2 CLK 2

Last data in to Active delay tDAL(min) tRDL + tRP - 3

Last data in to new col. address delay tCDL(min) 1 CLK 2

Last data in to burst stop tBDL(min) 1 CLK 2

Col. address to col. address delay tCCD(min) 1 CLK 4

Number of valid  output data CAS latency=3 2

ea 5Number of valid  output data CAS latency=2 1

Number of valid  output data CAS latency=1 - 0
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AC CHARACTERISTICS(AC operating conditions unless otherwise noted)

NOTES :
1. Parameters depend on programmed CAS latency.
2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter.
3. Assumed input rise and fall time (tr & tf) = 1ns.
    If tr & tf is longer than 1ns, transient time compensation should be considered,
    i.e., [(tr + tf)/2-1]ns should be added to the parameter.

Parameter Symbol
- 75 -7L

Unit Note
Min Max Min Max

CLK cycle time

CAS latency=3 tCC 7.5

1000

7.5

1000 ns 1CAS latency=2 tCC 9.0 12

CAS latency=1 tCC - 25

CLK to valid output delay

CAS latency=3 tSAC 5.4 5.4

ns 1,2CAS latency=2 tSAC 7 8

CAS latency=1 tSAC - 20

Output data hold time

CAS latency=3 tOH 2.5 2.5

ns 2CAS latency=2 tOH 2.5 2.5

CAS latency=1 tOH - 2.5

CLK high pulse width tCH 2.5 2.5 ns 3

CLK low pulse width tCL 2.5 2.5 ns 3

Input setup time tSS 2.0 2.0 ns 3

Input hold time tSH 1.0 1.0 ns 3

CLK to output in Low-Z tSLZ 1 1 ns 2

CLK to output  in Hi-Z

CAS latency=3

tSHZ

5.4 5.4

nsCAS latency=2 7 8

CAS latency=1 - 20





K4M51323LC - S(D)N/G/L/F

March  200610

Mobile-SDRAM

Normal MRS Mode
Test Mode CAS Latency Burst Type Burst Length

A8 A7 Type A6 A5 A4 Latency A3 Type A2 A1 A0 BT=0 BT=1

0 0 Mode Register Set 0 0 0 Reserved 0 Sequential 0 0 0 1 1

0 1 Reserved 0 0 1 1 1 Interleave 0 0 1 2 2

1 0 Reserved 0 1 0 2 Mode Select 0 1 0 4 4

1 1 Reserved 0 1 1 3 BA1 BA0 Mode 0 1 1 8 8

Write Burst Length 1 0 0 Reserved

0 0
Setting 
for Nor-

mal MRS

1 0 0 Reserved Reserved

A9 Length 1 0 1 Reserved 1 0 1 Reserved Reserved

0 Burst 1 1 0 Reserved 1 1 0 Reserved Reserved

1 Single Bit 1 1 1 Reserved 1 1 1 Full Page*3 Reserved

Register Programmed with Normal MRS

Address BA0 ~ BA1 A12 ~ A10/AP A9*2 A8 A7 A6 A5 A4 A3 A2 A1 A0

Function "0" Setting for 
Normal MRS RFU*1 W.B.L Test Mode CAS Latency BT Burst Length

A. MODE REGISTER FIELD TABLE TO PROGRAM MODES

Register Programmed with Extended MRS

Address BA1 BA0 A12 ~ A10/AP A9 A8 A7 A6 A5 A4 A3 A2 A1 A0

Function Mode Select RFU*1 DS RFU*1 PASR

NOTES:
 1. RFU(Reserved for future use) should stay "0" during MRS cycle.
 2. If A9 is high during MRS cycle, "Burst Read Single Bit Write" function will be enabled.
 3. Full Page Length : x32 : 64Mb(256) , 128Mb (256), 256Mb (512), 512Mb (512)

Mode Select Driver Strength PASR 

BA1 BA0 Mode A6 A5 Driver Strength A2 A1 A0 Size of Refreshed Array

0 0 Normal MRS 0 0 Full 0 0 0 Full Array

0 1 Reserved 0 1 1/2 0 0 1 1/2 of Full Array

1 0 EMRS for Mobile SDRAM 1 0 Reserved 0 1 0 1/4 of Full Array

1 1 Reserved 1 1 Reserved 0 1 1 Reserved

Reserved Address 1 0 0 Reserved

A12~A10/AP A9 A8 A7 A4 A3 1 0 1 Reserved

0 0 0 0 0 0
1 1 0 Reserved

1 1 1 Reserved

EMRS for PASR(Partial Array Self Ref.) & DS(Driver Strength) 
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C. BURST SEQUENCE 
1. BURST LENGTH = 4

Initial Address
Sequential Interleave

A1 A0

0 0 0 1 2 3 0 1 2 3

0 1 1 2 3 0 1 0 3 2

1 0 2 3 0 1 2 3 0 1

1 1 3 0 1 2 3 2 1 0

2. BURST LENGTH = 8
Initial Address

Sequential Interleave
A2 A1 A0

0 0 0 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

0 0 1 1 2 3 4 5 6 7 0 1 0 3 2 5 4 7 6

0 1 0 2 3 4 5 6 7 0 1 2 3 0 1 6 7 4 5

0 1 1 3 4 5 6 7 0 1 2 3 2 1 0 7 6 5 4

1 0 0 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3

1 0 1 5 6 7 0 1 2 3 4 5 4 7 6 1 0 3 2

1 1 0 6 7 0 1 2 3 4 5 6 7 4 5 2 3 0 1

1 1 1 7 0 1 2 3 4 5 6 7 6 5 4 3 2 1 0


