( “XYUNDAI ) © HY57V161610D

2 Banks x 512K x 16 Bit Synchronous DRAM

DESCRIPTION Preliminary

THE Hyundai HY57V161610D is a 16, 777, 216-bits CMOS Synchronous DRAM, ideally suited for the main memory

applications which require large memory density and high bandwidth. HY57V161610D is organized as 2banks of
524,288x16.

HY&7V161610D is offering fully synchronous operation referenced to a positive edge clock. All inputs and outputs are
synchronized with the rising edge of the clock input. The data paths are internally pipelined to achieve very high band-
width. All input and output voitage levels are campatibie with LVTTL.

Programmable options include the length of pipeline (Read latency of 1,2, or 3), the number of consecutive read or
write cycles initiated by a single control command (Burst length of 1,2, 4,8, or full page), and the burst count
sequence(sequential or interleave). A burst of read or write cycles in progress can be terminated by a burst terminate
command or can be interrupted and replaced by a new burst read or write command on any cycle. (This pipeline
design is not restricted by a 2N’ rule.)

FEATURES

* Single 3.3V = 0.3V power supply « Auto refresh and self refrash
*  All device pins are compatible with LVTTL interface * 4096 refresh cycies / 64ms

+« JEDEC standard 400mil 50pin TSOP-il with 0.8mm +  Programmable Burst Length and Burst Type

of pin pitch
e -1, 2, 4, 8 and Full Page for Sequence Burst
*  Allinputs and outputs referenced to positive edge of
syste?n clock P P ¢ - 1,2, 4 and 8 for interleave Burst
Data mask function by UDQM/LDQM ¢ Programmable CAS Latency ; 1, 2, 3 Clocks

e Internal two banks operation

ORDERING INFORMATION

Part:No. ;| Clogk Frequeney. |~ Organization Intertace Package
HYS7V161610DTC-8 125MHz
HY57V161610DTC-10P 100MHz
HY57V161610DTC-10S8 100MHz
HY57V161610DTC-10 100MHz . 400mil
2Banks x 512Kbits x 16 LVTTL 50pin TSOP i
HY57V181610DLTC-8 125MHz
HY57V18616100L.TC-10P 100MHz
HY57V161610DLTC-10S 100MHz
HYB7V181810DLTC-10 100MHz

This document is a general product description and is subject to change without notice, Hyundai Electronics
does not assume any responsibility for use of circuits described. No patent licenses are implie
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PIN CONFIGURATION
-
vbD 3 1 O 50 [C21 VSS
DQe I 2 48 [T DQ15
oQt 3 3 48 [ DQt4
vSsSQ 1 4 47 T3 v88Q
DQ2 ] 5 48 [T DQi3
DQ3 ] 6 45 [ DQ12
vboe g 7 44 T VvDDQ
DQ4 ] 8 43 |1 DQit
Das 4 8 42 1 DQto
v8gQ ] 10 41 [T VSSQ
poe ] 11 40 [ DQ8
DQ7 = 12 . 38 3 DQ8
50pin TSOP-II
VODQ 3 13 4o0milx 825mi 38 [ VDDQ
LDQ& £ 14 0.8mm pin pitch 37 3 NC
WE [ 15 36 [J UDQM
CAS ] 16 35 [ CLK
H:\E 17 34 "3 CKE
€S 18 33 [ NC
A1 ] 19 32 [T AS
A10 £ 20 31 [T A8
A0 3 21 30 &2 A7
At 22 29 [T AB
A2 —3 23 28 [ As
A3 1 24 27 3 A4
vbD C\ZS 26 [T 3 VSS
PIN DESCRIPTION
PIN PIN NAME DESCRIPTION
CLK Ciock The system clock input. All other inputs are referenced to the SDRAM on the
rising edge of CLK.
Controls internal clock signal and when deactivated, the SDRAM wilf he one
CKE Clock Enable of the states among power down, suspend or self refresh,
cs Chip Select Command input enable or mask except CLK, CKE and DOM
BA Bank Address Select either one of banks during both HAS and CAS activity.
Row Address : RAQ ~ AA10, Column Address : CAD ~ CA7
AG~A10 Address Auto-precharge flag : A10
Row Address Strobe STE FRE b .
e e ¢ RAS, CAS and WE define the operation,
RAS, CAS, WE Co!umn Address Stiabe, Refer function truth table for details
Write Enable
LDOM, UDQM Data Input/Output Mask DQM control output buffer in read mode and mask input data in write mode
DQoO ~ DQ15 Data Input/Output Multiplexed data input / output pin
VDDO/VSS Power Suppty/Ground i Power supply for internal circuit and input buffer
VDDQVSSQ Data Output Power/Ground Power supply for DQ
NC No Connection No coninection
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HY: 816100
2 Banks x 512K x 16 Bit Synchronous DRAM

iV

FUNCTIONAL BLOCK DIAGRAM

1Mx16 Synchronous DRAM
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbot Rating Unit
Ambient Temperature TA 0~70 °c
Storage Temperature TSTG 55 ~ 125 °c
Volitage on Any Pin relative to VSS VIN, VOUT -1.0~ 486 Vv
Voltage on VDD relative to VS8 VoD -1.0~48 \
Short Circuit Output Current 108 50 mA
Power Dissipation PD 1 w
Soldering Temperature - Time TSOLDER 260-10 °C-Sec
Note : Operation at above absolute maximum rating can adversely aﬁezt device reliability.
DC OPERATING CONDITION (ra=o°cto 70°0
F* Paramaeter Symbol Min ; Typ. Max Unit Note
Power Supply Voltage VDD, VDDQ 3.0 3.3 3.6 \ 1
Input high voltage ViH 2.0 3.0 VoD + 0.3 v 1,2
Input low voltage Vit -0.5 4] 0.8 v 1,3
Note :
1.All voltages are referenced to V§S = OV.
2.ViH(max) is acceptable 4.8V AC pulse width with = 10ns of duration.
3.ViL{max) is acceptable -1.5V AC puise width with s 10ns of duration.
AC OPERATING CONDITION (1a=0°Cto 70°C, VDD=3.3V % 0.3V, VS5=0V)
Parameter Symbot Value Unit Note
AC input high / iow level voitage ViH Vil 2.4/0.4 v
Input timing measurement reference level voltage Vtrip 1.4 \Y
Input rise / fall time tR /tF 1 ns
Quitput timing measurement reference level Voutref 14 v
Output load capacitance for access time measurement Ct 50 pF i 1

Note :

1. Output load 1o measure access times is equivalent to two TTL gates and one capacitance(S0pF).

For details, refer to AC/DC output load circuit.
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2 Banks x 512K x 16 Bit Synchronous DRAM

CAPACITANCE (TA=25%, t=1MHz)

Paramester Pin Symbol Min Max Unit
CLK Cit 25 4 pF
Input capacitance AD ~A10, BA . ce 25 5 bF
CKE, CS, RAS, CAS, WE, UDOM, LDOM
Data input / output capacitance 0Qo ~ DQ1s clo 4 6.5 pF
OUTPUT LOAD CIRCUIT
Vit=1.4V
% AT=250 @
Output O _J- Output O
T 500F S0pF
| T
! |
DC Output Load Circuit AC Output Load Circuit
DC CHARACTERISTICS | (TA=0°Cto 70°C, vDD=3.3V £ 0.3V)
Parameter Symbol Min. Max Unit Note
Input leakage current I -1 1 uA 1
Output leakage current 10 -1 1 UA 2
Output high voltage VoM 24 A IOH = -4mA
Cutput low voltage VoL - 0.4 ) 0L = +4mA
Note :

1.VIN = 0 t0 3.6V, All other pins are not under test = OV
2.DouT is disabled, VOUT=0 to 3.8V
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DC CHARACTERISTICS 1l (TA=0°C10 70°C, VDD=3.3V = 0.3V, V§8=0V)

Speed
Parameter Symbol Test Condition Unit
-8 -10P -108 -10
. Burst Lengthe=1, One bank active
QOperating Current DDA {RAS = tRAS(min), tRP = tRP(min), (O=0mA 110 10 110 80 mA
! P = min,
?rechaxge s Current DD2| CKE = ViL.{max), {CK = min. 1 .
in powsr down moda IDD2PS | CKE s ViL{max), ICK = = 1
CKE = ViH(min), C8 « ViH{min), tCK = min
1DD2N input signals are changed one time during 20
Precharge Standby Current 2CIks. Al ather pins = VOD-0.2V or = 0.2V A
in non power down mode . m
CKE 2 ViH{min), {CK = =
IDD2NS input signals are stable. s
IDD3P CKE = VI 3 = i
Ac Standby G DD3I = Vil{max), tCK = min 30 oA
in power dawn mods IDD3PS | CKE = ViL(max). 1CK = » 30
CKE = Vik(min), C§ = VIH{min), 1CK = min
{DD3N Input signals are changed one time during 50
Active Standby Cuirent 2CLKs. Ali other pins = VDD-0.2Vor <0.2V mA
in non power down mode
CKE = ViH{min), ICK = »
IDD3NS Input signals are stable 30
. tCK = 1CK(min), CL=3 110 %0 90 75
Burst Made Gperating iDD4 1RAS =2 tRAS(min), [0=0mA mA
urren All banks active Cl=2 80 75 75 65
Auto Refrash Current IDDS tRRC = tRRC{min), All banks active 110 110 110 90 mA
2 mA
Self Aefresh Current iDDe CKE s 0.2V
400 uh
Note :

1.1DD1 and IDD4 depend on output loading and cycle rates. Specified values are measured with the output open.
2.HY57V161610DTC-8/10P/108/10
3.HY57V161610DLTC-8/10P/10S/10
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AC CHARACTERISTICS |

2 Banks x 512K x 16 Bit Synchronous DRAM

1.Assume tR / tF { input rise and fall time ) is Ins.
2.Access times to be measured with input signals of 1V/ns edge rate, 0.8V to 2.0V

18D42-10-MAR98

-8 -10P -108 -10
Parametar Symbol Unit Note
Min Max Min Max Min Max Min Max

Syste clock CAS Latency =3 K3 8 - 10 - 10 - 10 - .
cycle time CAE Latency =2 | 1CK2 10 . 10 - 12 . 10
Clock high putse width tCHW 3 - 3 - 3 - 3 - ns 1
Clock low puise width 1CLW 3 3 - 3 - 3 - ns 1
Access time CASLatency=3 | tAC3 - 6 - 6 - 6 - 8 "
from clock TASLatency=2 | tAC2 - 6 - s - 6 - 8
Data-out hold time 10H 2 - 3 - 3 3 - ns
Data-Input setup time ins 2 - 2 - 2 - 3 ns 1
Data-Input hold time 1DH 1 1 - 1 - 1 - ns 1
Address setup time 1AS 2 - 2 - 2 - 3 - ns 1
Address hold time 1AH 1 1 - 1 - 1 ns 1
CKE setup time tCKS 2 2 - 2 - 3 ns 1
CKE hoid time tCKH 1 1 1 - 1 - ns 1
Command setup time tCS 2 - 2 - : 2 - 3 Lo ns 1
Command hold time tCH 1 1 Do - 1 - ns 1
CLK to data output in low Z-time tOoLZ 2 2 - 2 - 2 ns
CLK to data output TAS Latency =3 tOHZ3 2 9 3 9 ;3 9 3 10 ns

| in high Z-time CAS Latency =2 | tOHZ2 2 ) a 9 | 3 9 3 0 | ns

L ‘

Note :

145
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AC CHARACTERISTICS Il

-8 -10P -108 -10
Pararmter Symbo! Unit Note
Min Max Min Max Min Max Min Max

— Operation tRC 70 - 70 - 70 - 80 - ns
RAS cycle time

Auto Refresh RAC 70 - 70 - 70 - 80 - ns
RAS to CAS delay tRCD 20 - 20 - 20 - 24 - ns
RAS active time tRAS 50 10K 50 10K 50 10K 50 10K ns
RAS precharge time tRP 20 - 20 - 20 - 20 - ns
RAS to RAS bank adtive delay tRRD 20 - 20 - 20 - 20 - ns
CAS to CAS bank active delay 1CCo 1 - 1 . 1 - 1 . CLK
Write command to data-in defay WTL 0 - 0 - [+] - 0 ClLK
Data-in to precharge command DPL 1 - 1 - 1 - 1 - . CLK
Data-in to active command DAL 4 - 4 - 4 - 4 - CLK
DQOM to data-in Hi-Z hQz 2 - 2 - 2 - 2 - CLK
DOM to data mask OQM o - a - [¢] - b) - CLK
MHAS to new command MRD 2 - 2 - 2 - 2 - CLK
Procharge to data CAStiatency=3 | tPROZ3 3 - 3 - 3 - 3 - CLK
output Hi-Z CASlatency=2 | PROZ2 | 2 - 2 - 2 - 2 T
Power down exit time tPDE 1 - 1 - 1 - 1 - CLC
Sell refresh exit time tSRE 1 - 1 - 1 - 1 - CLK 1
Refresh Time tREF 64 - 64 - 64 - &4 - ms

Note :

1. A new command can be given tRRC after self refresh exit.
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HY57 310D
2 Banks x 512K x 16 Bit Synchronous DRAM

e

DEVICE OPERATING OPTION TABLE

HY57V161610D-8

CAS Latency tRCD tRAS tRC tRP AC tOH
125MHz 3CLKs 3CLKs 6CLKs 9CLKs 3CLKs 6ns 2ns
100MHz 2CLKs 2CLKs 5CLKs 7CLKs 2CLKs 6ns 3ns
83MHz 2ClKs 2CLKs 4CLKs 6CLKs 2CLKs €ns ans
66MHz 2CLKs 2CLKs 4CLKs 5CLKs 2CLKs 6ns | 3ns

HY57V161610D-10P

CAS Latency tRCD tRAS tRC 1RP tAC tOH
100MHz 2CLKs 2CLKs SCLKs 7CLKs 2CLKs 6ns 3ns
83MHz 2CLKs 2CLKs 5CLKs 6CLKs 2CLKs 6ns 3ns
66MHz 2CLKs 2CLKs 4CLKs 5CLKs 2CLKs éns 3ns
50MHz 2CLKs 1CLK ICLKs 4CLKs 1CLK 6ns 3ns

HY57V161610D-10S

CAS Latency 1RCD RAS tRG tAP AC tOH
100MHz 3CLKs 2CLKs 5CLKs 7CLKs 2CLKs 6ns 3ns
83MHz 2CLKs 2CLKs 5CLKs 6CLKs 2CLKs éns 3ns
66MHzZ 2CLKs 2CLKs 4CLKs 5CiKs 2CLKs 6ns 3ns
50MHz 2CLKs 1CLK : 3CLKs 4CLKs 1CLK ons ans

HY57v161610D-10

CAS Latency tRCD tRAS tRC AP 1AC o |
100MHz 3CLKs 3CLKs 5CLKs 8CLKs 2CLKs 8ns 3ns
83MHz 2CLKs 2CLKs 5CLKs 7CLKs 2CLKs 8ns 3ns
66MHz 2CLKs 2CLKs 4CLKs 6CLKs 2CLKs ans ans
50MHz 2CLKs 2CLKs 3CiKs 4CLKs 1CLK 8ns 3ns
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COMMAND TRUTH TABLE
A0/
Command CKEn-1 CKEn Ccs RAS | CAS WE DQM | Ao~Ag AP BA Note
Mode Register Set H X L L L L X OP code
H X X X
No Operation H X X X
L H H H
Bank Active H X L L H H X Row Address v
Read Column t
H X L H L H X v
Read with Auto precharge H
Write Column L
H X L H L L X v
Write with Auto precharge Address |y
Precharge All Bank H X
H X L L H L X X
Precharge selected Bank L v
Burst Stop H X L H H L X X
UADQM H X \% X
Auto Refresh H H L L L H X X
Entry H L L L L H X
Self Refresh! H X X X X
Exit L H X
L H H H
H X X X
Entry H L X
Precharge L H H H %
powar down H X X X
Exit L H X
L H H H
H X X X
Entry H L X
Clock Suspend L Vv \ \% X
Exit L H X
Note :

1. Exiting Seff Refresh occurs by asynchronously bringing CKE from low to high.
2. X=Do not care, L=Low, H=High, BA=Bank Address, RA= Row Address, CA=Column Address, Opcode=Operand Code,

NOP=No Operation.
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HYLR7Y 15161

PACKAGE INFORMATION

400mil 50pin Thin Small Outline Package (TC)
1Mx16 Synchronous DRAM

2 Banks x 512K x 16 Bit Synchronous DRAM

UNIT : INCH (mm)

AAARRARAAAARARARAARARAARA

HHHHHHHHHBHHHHHHHHHHHHHHH o

0.8290(21,057}
- 5 ...Tj,,» S

le.0.0157(0.4

AR

*5.0118(0.3

S
|
|
|
X
T 0.470(11.838)
0.452(17.735)
20010, 262)
7 T0.058;

UL 0.025(0.587) 6.0059(0.15)
- ’*”&msé_u.co@ﬁ” ~0.0050,0,08
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( XNYURNDAI } e 16M SYNCHRONOUS DRAM SERIES

Timing Diagram

. AC Parameters for READ Timing

. AC Parameters for WRITE Timing

. Mode Register Set Cycle

. Power on Sequence and Auto Refresh

. CS Function (Only cs Signal needs to be asserted at minimum at minimum rate)
. CKE Timing for Power Down Mode

. Self-Refresh Entry and Exit

. CKE Timing for Clock Suspend during Burst READ (BL=4, CL=2)
. CKE Timing for Clock Suspend during Burst READ (BL=4, CL=3)
. CKE Timing for Clock Suspend during Burst WRITE (BL=4)

. Random Column Read (Page with same bank, BL=4, C1.=2)

. Random Column Read (Page with same bank, BL=4, CL=3)

. Random Column Write (Page with same bank, BL=4, Cl.=2)

. Random Column Write (Page with same bank, BL=4, CL=3)

. Random How Read (Pingpong banks, BL=8, CL=2)

. Random Row Read (Pinpong banks, BL=8, CL=3)

. Random Row Write (Pinpong banks, BL=8, CL=2)

. Random Row Write (Pinpong banks, BL=8, CL=3)

. Read and Write DQM Function (BL=4, CL=2)

. Read and Write DQM Function (BL=4, CL=3)

. Interleaved Column Read Cycle (BL=4, CL=2)

. interleaved Column Read Cycle (BL=4, CL=3)

. Interteaved Column Write Cycle (BL=4, CL=2)

. Interleaved Column Write Cycle (BL=4, CL=3)

. Full Page Read Cycle (CL=2)}

. Full Page Write Cycle (CL=2)

. Auto Precharge after READ Burst (BL=4, CL=2)

. Auto Precharge after WRITE Burst (BL=4, CL=2)

. Test Mode for Read Cycle (BL=4, CL=2)

. Test Mode for Write Cycle (BL=4, CL=2)

o N OO R WN =

1 S T U L e G Y 1+
QWO ~NOOOM A WN = O

WD RN N NN NN
O W o N O O & W N -
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1. AC Parameters for READ Timing : BL=4, CL=2

Jo Tt T2 T3 T4 T5 Te T7 T8 To T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22
g )
A S [y Oy Ny O s 6 O

CKE""““'* T
CS—L_J‘“\__/—L_J“'L_/ [ W A
-R—A—S i B B

Al

A10 |

Active ot Pmﬁrae Acg}e
Bank( BankO Bank1 Bank1 Bank Banco

{Auto Precharge)}

2. AC Parameters for WRITE Timing : BL=4, Cl=2

TO T1 T2 T3 T4 TS5 Ts T7 T8 T9 T10 Ti1 Ti2 T13 T14 T15 T16 T17 T18 T19 T20 T2t T22
(S [ Sy U Y U 6 O 0 T e e W O

o -
[ ——iﬁk‘wmf“u-ﬂ__fm’wu——

Wiite Active
Banko  Banko Bank1  Banki Bank0  Bank0 BankO  Bank0
(Butto P ) (Mt Precharge)
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16M SYNCHRONOUS DRA

Timing Diagram

3. Mode Register Set Cycle

To T T2 T3 T4 T5 T . T7 T8 T9 T10 T11 T12'T13 T14 T16 T16 T17 T18.T19 T20 T21 T22

Lo 1 O e e Y O e e N O O Y T U O e O e
Hhgn
CKE MAD

AooA b
Al Banks. Mode Active
Precharge Ragister Gommand
Command Set

4. Power on Sequence and Auto Refresh

TO Tt T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 720 T2t T22
153 1T T e O I O T O O

CKE e ‘ 8 of mare Aelrash CyCies are necessary

e W WV s W S S
€AS

WE
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5. CS Function (Only CS signal needs to be asserted at min, rate) : BL=4, CL=3

TO Tt T2 T3 T4 T5 T6 T7 T8 T9 Ti0 711 T12 T13 T14 T15 T16 Ti7 T18 T19 T20 T21 T22

ClK WML_H_PJLW Ty A N O O O
CKE
cs S N ./ (.
FAS L — ; | ; PN
TAS —__\ : ; , . . i : / ;
A1 IR
Y = m— » _ .
ADDR X m ' Ty » —
DOM Low
pa =% e ke e (D1 YO NEARR)DAEA
Ba%ko Raﬁ wi\e Pracharge
Active Bank 0 Bank 0 Bank 0

6. CKE Timing for Power Down Mode

TO TI T2 T3 T4 T5 T6 T7 T8 T9 T10°T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T2t T22 T23 T24
L%, % G I 1y S 1 A Y Ay O Oy I 6 B o
CKE — e ‘ ——

DQ Hiz
DL
Loy e B b0 nE
m g:':;_m Pawer-Dowr Power-Diown F'ONBPDOW'{I
Bank ¢ mo
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16M SYNCHRONOUS DRA

W SERIES

Timing Diagram

7. Self Refresh Entry and Exit

TO T1 T2 T3.T4 T5 T6 T7 T8 T9 Ti0 T11 T12 T13'T14 T15 . T16 T17 T18 T19 T20 T21 T2
OLK ML LML L L L L L LU U L L LU LT LU
CKE Ty : =3
cs _—

RAS |
cAs |
WE

A1 |

A10

ADDH - - G
DOM Law

[o%e) ez

- 10588841

Self Refresh Bank 0
Exit " Active

|
h »|

AlBanks £ty

8. CKE Timing for Clock Suspend during Burst READ : BL=4, CL=2

TO Tt T2 T3 T4 T5 T6 T7. T8 To T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22
1153 S N0 [ O T Y O U O O Oy O

CKE VD e WY e WS Y
RAS A

i

-

Do . (@ oz f___ans X Gz ¥
PR A A A
2. EN
forwe mpm>
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9. CKE Timing for Clock Suspend during Burst READ : BlL=4, CL=3

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T0.T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T2
(5419 S Oy S Y T e O O O S W A e W e B e M e S e S
CKE — 7 — ’ (W A /

e e o - e——

— ‘{é* A A

A A - 2Cock 3-Clock
Actve Read Bark 0
Bank 0 (Ao Precharge)

10. CKE Timing for Clock Suspend during Burst WRITE : BL=4

TO'TI T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22
(.9 i e T e T e e e e Y O Y N
CKE — T/ T\ A /

DQM _Low
pQ ML (owyoRE) (G} ()
FCH
Ao b b A
[é Write Write  Wiite Write
Bank © inhibited  Inhibited Inhinited uﬁmw Inhibited
Write
Wiite Bank 0 nhibited

{Auto Precharge)
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11. Random Column Read (Page with same bank) : BlL.=4, CL=2

TO T1 T2 T3.T4 T5 T6'T7 T8 TO T10 T11 T12Ti3 T14 T15 T16 T17 T18 T19.T20.721 T22
(1, o a5 T T e T e O e O O O A OO
High
CKE

4& [> Head Read A Q Read
Active Read Bank 0 Bank ¢ Precharge Active Bank ¢
Bank 0 Bank 0 Bark 0 Bank 0

12, Random Column Read (Page with same bank) : BL=4, C1.=3

TO Tt T2 T3 T4 T5 .76 77 T8 T9 .T10-T11 112 T13 T14 T15'T16 T17 T18 T19 T20 T21 722
L1 N I e e T T e e s e O e e s T s O o O e
High
CKE :

o N e W e e W s W o Y e W e W

ADDR
DOM
HZ
DQ
ey " A
A $ Reatt Read A "/)B Read
Active Fead Bank 0 Bank 0 Precharge Actve Bank ¢
Bank 0 Bank 0 Bank 0

Bank 0
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13. Random Column Write (Page with same bank) : BL=4, CL=2

To T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 Ti1 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22

L% N TR O Ty D O e O T
Hign

CKE

Lo S e O e U e W e VO A W e W

a3} Ab b2y DA ; DA DAYDAGS YDA { BAsTY
Active Write Write Write Procharge Active Write Write
Bank 0 Bank 2 Benk 0 Bank ¢ Bank 0 Bank 0 Bank 0 Bank 0

14, Random Column Write (Page with same bank) : BL=4, CL=3

TO 71 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13'T14 T15 T16 T17 T18 T19 T20 T21 T22

L% T s N O Y I U O s OO Y N
High

CKE

CS /TS T TS p—; o/ (A

CAS '“_-m
WE -———_—-*m

ANl
A10 ‘ . . : ‘ i ‘ ]
ADDR I N N 5 < R -
DM _ Loy
e e S -y G o G () (10 L0 () ) () (o
A hooa A i &
A ! A b
Active Write Write Write Prechage Active Write
Bark 0 Bank O Bank 0 Bank 0 Bank 0 Bank ¢ Bank 0
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16M SYNCHRONOUS DR

Timing Diagram
15. Random Row Read (Pingpong banks) : BL=8, CL=2
TO T1 T2 T3'T4.75 T6 T7 T8 T9 T10 T11 T12 713 T14 T15 T16 T17 T18 T19 T20 T21 T22

CLK me LS [ T T T O o O A
CKE

Active Read Active Precharge Active Fead
Bank O Bank 0 Bank 1 Bank O Bank & Bank 0

16. Random Row Read (Pinpong banks) : BL=8, CL=3

TO Tt T2 T3 T4.75 T6 T7 T8.T9 T10T11 T12T13 T14 T156 T16 T17 T18 T19 T20 T21 T22 T23 T24

Active Read Precharge Actve Bank 0
Bank 0 Bank 0 Bark ¢ Bark 0
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17. Random Row Write (Pingpong banks) : BL=8, CL=2

TO Tt T2'T3 T4 ¥5 16 T7 T8 T9 T10T11 T12 T13 T14T15 T16 T17 T18 T19'T20 T21 T22 T23 T24

CLK mmmmm Ly
cKE —= ?
o N N S U s U e WY \ /

{Das16an2 oA o(or
s:“"(": Write T Precharge Active
Active Vinte o Bank | i Bark 1 Bank 0
Bank 0 Bark e Activa

18. Random Row Write (Pingpong banks) : BL.=8, CL=3

TO T1 T2 T3 T4 T5 76 T7 T8 T9 T10 T11 T12 T13 T14 Ti5 T16 T17 T18 T19 T20 T21 722 T23 T24

TS R — S ST _f LS

Active Witte Bank 1 Bank Precharge Active Precharge
Bank 0 Bank 0 Bank 0 Bank 0 Ba 1
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16M SYNCHRONQUS DRAM ¢

Timing Diagram

19. Read and Write with DQM Function : BL.=4, CL=2

TO.TY T2.T3 T4 T5 T6 T7 T8 T8 T10 T11 T12 T13-T14 T15 T16 T17 T18 T19.T20 T21 T22

CLK 1 1 I S T T 1 O e O
High ; .
CKE j

Bank 0 Bank 0 Bank 0 Write Bank 0 Fead
(latensy=-0]

20. Read and Write with DQM Function : BL=4, CL=3

TO Tt T2 T3 T4 T5 T6 T7 T8 T8 T10 T11 T12 T13 T14 T15 Tt6 T17 T18 T19 T20 T2t T22
11 R N (I O S Ry A O s Oy O O O O
CKE

Active Read Wiite Mask Feac Mask
Bank 0 Bank © Bank Write Bark 0 Read
(Latercy=0) {Latency=2)
15D33-10-DEC97.
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21. interfeaved Column Read Cycle : BL=4, CL.=2

To TI T2 T3 T4 T5 T6 T7.T8 T9 TI0 T1 T12 T13 T14 T15 T16.T17 T18 T19 T20 T21 T22
CLK LI LI
CKE

N O T N e U T I Y O O O o 1 S N

Read

I .

Active Read Read Read n%u Rﬁd Pracharge Prﬁmrge
Bark 0 Bank 0 Bank 1 Bank 1 Bark 1 Benk 1 Bank 0 Bank 1 Bank 0 Bank 1

22. Interleaved Column Read Cycle : BL=4, CL=3

TO Tt T2 T3 T4 16 T6-T7 T8 T9 T10 T1t T12:T13 T14 T15 T16 T17:T18 . T19 T20 T21 T22
Lo o T e T e e e e Y e e T e O T e e 1 o T O

High .
CKE
(o N v CUUSUUY aunma VY s VY s W Ann U A WD 200 VY R

Aciive Fead  Actve pend, Fead Rear
Bank 0 Bank 0 Bank 1

Bank 1

Procharge
Bank & Bank 1
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16M SYNCHRONQUS DRA

F

Timing Diagram'

23. Interleaved Column Write Cycle : BL=4, CL=2

TO Tt T2 T3 T4 T5 T6 T7 T8 T9 T10 T11:T12 T13 T14 T15 T16 T17 T18 T19.T20 T21 T22

HCD i OPL | P
V. y
O N T T Ay b
) Aciive Wiite Wrtte wite Wrtte Bark 1 Pracharge
Bank 0 Bv:r?o Bank 1 Bank t Bank 1 Bark 1 Bark 0 Pwmdwgeu Bank 1

24, Interfeaved Column Write Cycle : BL=4, CL=3

TO Tt T2.T3 T4 T5 T8 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 T21 T22
101 T e Y O e U s e e O Oy
High
CKE

C8 N\ /T N [T VTNV A WD A WEED A S VD St WA | f—

DOM |
DQ e (Rt YAz Y Raa Y Aad YBa1 YBas Y B61 YBiE Yol (B JRB1 VAL YBAT VB Y BHB MBI e
! o DPL oL
N T A A N - LI
4‘ Wit Acti wite Wit Wite write e
Bankeu Ban:‘: Bark Bank 1 Bank 1 Bank 0 Pm Bank 1

Bank B
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25. Full Page Read Cycle : CL=2

TO T1 T2:T3:T4 T5'T6 TnTnst Trek
CLK nmm_m_ m_ L LI‘LJ" 8 S T O U I
CKE

C8 /T f—a—y - ./

mmm__—
=5 L

Bank § Bank © Bank ¢

Burst Bard 0
26. Full Page Write Cycle : CL=2
TO T1 T2 T3 T4 T5T6 TnTnet Trtk
L& e O 5 e Y T T S O M Y O O
_Hgh ‘ '
CKE
(S e W ‘ (- (S -

CAS W WA AENUE RN A -
WE [ ; . : - [ g
An-___——-—_——-——-—_—

ADDR _m
DoM

Loa k> Lo

Bank 0 Bank 0 Bank 0 Burst Bank O
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16 SYNCHRONOUS DRA Iec
Timing Diagram

27. Auto Precharge after Read Burst : BL=4, CL=2

TO T1 T2.T3 T4.75 Te T7 T8 T9 T10 T11T12 T13.T14 T15 T16.T17 T18T19 T20 T21 T22 T2

(S5 I T e T 1 Y O A O e W
—Hgn ‘

CKE

CS /T [ A VR s VUV A WD A W

4 4 4 4 3 P 4
Active Aead Act Read 4 4 4 [;X
Bark0  BAMKOWO ek Benkiwr ' Hoad

Bank 1

Asad Activa Read Active i
Auto Pracharge Auto Precharge BaOw/  Bark1  Bankiw  Bank0 Ao Biednarge l
Auto Precharga Auto Precherge
Auto Precharge Auio Precharge Aute Precharge Auwo Pracharge
Start for Bank 1 Start for Bank 0 Stan for Bank 1 Siart for Bank 0

28. Auto Precharge after Write Burst : BL=4, CL=2

TO TU T2 T3 T4 T5 T6:T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18°T19 T20 T21 T22 T23
(5153 I T (N N T Y O o 6y 6
CKE

i
Banko mﬂafﬂoecnwfoa Bank 1 Banii w Writg Active Write Active Banid w/ ?
Precnarge Auto Precharge BgOw Bkl | Banidw | Bamko  AvcProchage
Auto Pracha
Auto Procharge Auta Pracharge Auto Precharge e rge
Start for Barnk 1 Start for Bank O Stant for Bari 1 St for Bank 0
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29. Test Mode for Read Cycle : BL=4, CL=2

T2 .73 .74 T5 T6 T7 T8 T9 Ti0 T11'T12 T13:T14 T15 T16 T17 - T18.T19 T20

TO - Tt
CLK ML L1 ] 1 O T N Uy Y o 0 O
High:

o/ TS

cs — FnY o' I

HP WRD
Pracharge  Test Mode Heﬁ} Read Prachargs
AtBarks  Entry Ome Bank One Bank Al Banks

30. Test Mode for Write Cycle : BL=4, CL=2

To T1 T2 T3 T4 75 T6é T7 T8 T9 Ti0.TH TI12 T13 T14 T15 T16: T17 T18 T1g T20

IRP IMAD
{2CLKS) 4 $
Prﬁavge Test Mode m%‘ Precharge
All Banks Entry One Bank One Bank All Banks
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