HANBiIt HSD16M 64F8K

Synchronous DRAM Module 128Mbyte (16Mx64bit), SMM ,16Mx8,
4Banks, 4K Ref. 3.3V Part No. HSD16M64F8K

GENERAL DESCRIPTION

The HSD16M64F8K is a 16M x 64 bit Synchronous Dynamic RAM high-density memory module. The module consists
of eight CMOS 16M x 8 bit with 4banks Synchronous DRAMs in TSOP-II 400mil packages and 2K EEPROM in 8-pin
TSSOP package on a 120-pin glass-epoxy. Three 0.1uF decoupling capacitors are mounted on the printed circuit board in
parallel for each SDRAM. The HSD16M64F8K is a SMM(Stackable Memory Module type) .Synchronous design allows
precise cycle control with the use of system clock. I/O transactions are possible on every clock cycle. Range of operating
frequencies, programmable latencies allows the same device to be useful for a variety of high bandwidth, high
performance memory system applications All module components may be powered from a single 3.3V DC power supply
and all inputs and outputs are LVTTL-compatible.

FEATURES
« Part Identification
HSD16M64F8K : 100MHz (CL=2 & CL=3)
* Burst mode operation
* Auto & self refresh capability (4096 Cycles/64ms)
* LVTTL compatible inputs and outputs
* Single 3.3V +0.3V power supply
* MRS cycle with address key programs
- Latency (Access from column address)
- Burst length (1, 2, 4, 8 & Full page)
- Data scramble (Sequential & Interleave)
« All inputs are sampled at the positive going edge of the system clock
» The used device is 4M x 8bit x 4Banks SDRAM
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HANBiIt HSD16M 64F8K

PIN ASSIGNMENT

P1 P2
PIN | Symbol | PIN | Symbol PIN | Symbol PIN Symbol PIN | Symbol | PIN Symbol
1 Vce 29 NC 57 IRAS 1 Vss 29 A3 57 A6
2 DQ32 30 Vce 58 /CSO 2 DQ16 30 Vss 58 A5
3 DQ33 31 Vss 59 NC 3 DQ17 31 Vce 59 A4
4 DQ34 32 DQO 60 Vss 4 DQ18 32 DQ48 60 Vce
5 DQ35 33 DQ1 5 DQ19 33 DQ49
6 DQ36 34 DQ2 6 DQ20 34 DQ50
7 DQ37 | 35 DQ3 7 DQ21 35 DQ51
8 DQ38 36 DQ4 8 DQ22 36 DQ52
9 DQ39 37 DQ5 9 DQ23 37 DQ53
10 Vce 38 DQ6 10 Vss 38 DQ54
11 | DQ40 | 39 DQ7 11 DQ24 39 DQ55
12 | DQ41 | 40 Vss 12 DQ25 40 Vee
13 | DQ42 | 4 DQ8 13 DQ26 41 DQ56
14 | DQ43 | 42 DQ9 14 DQ27 42 DQ57
15 DQ44 43 DQ10 15 DQ28 43 DQ58
16 | DQ45 | 44 DQ11 16 DQ29 44 DQ59
17 DQ46 45 DQ12 17 DQ30 45 DQ60
18 DQA47 46 DQ13 18 DQ31 46 DQ61
19 Vcc 47 DQ14 19 Vss 47 DQ62
20 DQM4 48 DQ15 20 DQM2 48 DQ63
21 | DQM5 | 49 Vss 21 DQM3 49 Vee
22 REGE 50 DQMO 22 NC 50 DQM®6
23 CKEO 51 DQM1 23 BAO 51 DQM7
24 NC 52 /WE 24 BA1 52 Al12
25 Vcc 53 CLKO 25 Al10 53 All
26 SDA 54 CLK1 26 A0 54 A9
27 SCL 55 Vss 27 Al 55 A8
28 /CS2 56 ICAS 28 A2 56 A7
* Pin Names
AO~A11: Address input (Multiplexed) BAO~BA1: Select bank
DQO0~DQ63: Data input/output CLKO: Clock input
CKEO: Clock enable input /CSO0, /CS2: Chip select input
/RAS: Row address strobe /WE: Write enable
/CAS: Coulmn address strobe Vss: Ground
DQMO0~7: DQM Vcc: Power supply(3.3V)
REGE: Register enable SCL: Serial clock
SDA: Serial data 1/0 DU: Don't use
NC: No connection
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FUNCTIONAL BLOCK DIAGRAM
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HANBiIt

HSD16M 64F8K

PIN FUNCTION DESCRIPTION

Pin Name Input Function
CLK System clock Active on the positive going edge to sample all inputs.
ICE Chip enable Disables or enables device operation by masking or enabling all inputs except
CLK, CKE and DQM
CKE Clock enable Masks system clock to freeze operation from the next clock cycle.
CKE should be enabled at least one cycle prior to new command.
Disable input buffers for power down in standby.
CKE should be enabled 1CLK+tss prior to valid command.
A0 ~ Al1 Address Row/column addresses are multiplexed on the same pins.
Row address : RAO ~ RA11, Column address : CAO ~ CA9
BAO ~ BAl Bank select address | Selects bank to be activated during row address latch time.
Selects bank for read/write during column address latch time.
IRAS Row address strobe | Latches row addresses on the positive going edge of the CLK with /RAS low.
Enables row access & precharge.
ICAS Column address Latches column addresses on the positive going edge of the CLK with /CAS low.
strobe Enables column access.
/WE Write enable Enables write operation and row precharge.
Latches data in starting from /CAS, /WE active.
DQMO ~ 7 Data input/output Makes data output Hi-Z, tsHZ after the clock and masks the output.
mask Blocks data input when DQM active. (Byte masking)
REGE Register enable The device operates in the transparent mode when REGE is low. When REGE is
high, the
device operates in the registered mode. In registered mode, the Address and
control inputs are latched if CLK is held at a high or low logic level. The inputs are
strobed in the latch/flip-flop on the riging edge of CLK. REGE is tied to Vpp
through 10K ohm register on PCB. So if REGE of module is floating, this module
will be operated as registerd mode.
DQO ~ 63 Data input/output Data inputs/outputs are multiplexed on the same pins.
Vcel/Vss Power Power and ground for the input buffers and the core logic.
supply/ground
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HANBiIt

HSD16M 64F8K

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING
Voltage on Any Pin Relative to Vss VN ouT -1V to 4.6V
Voltage on Vcc Supply Relative to Vss Vce -1V to 4.6V
Power Dissipation Py 8W
Storage Temperature Tsto -550C to 150°C
Short Circuit Output Current los 50mA

Notes:

Permanent device damage may occur if " Absolute Maximum Ratings" are exceeded. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

DC OPERATING CONDITIONS

(Recommended operating conditions (Voltage referenced to Vss = 0V, T, =0 to 70°C) )

PARAMETER SYMBOL MIN TYP. MAX UNIT NOTE

Supply Voltage Vce 3.0 3.3 3.6 \

Input High Voltage Viu 2.0 3.0 Vce+0.3 V 1
Input Low Voltage Vi -0.3 0 0.8 \ 2
Output High Voltage Vou 2.4 - - \ lon = -2mMA
Output Low Voltage Vor - - 0.4 V lop = 2mA
Input leakage current [ -10 - 10 UuA 3

Notes :

1. Viu (max) = 5.6V AC. The overshoot voltage duration is £ 3ns.
2. V). (min) = -2.0V AC. The undershoot voltage duration is £ 3ns.

3. Any input OV £ V| £ Vppo.

Input leakage currents include Hi-Z output leakage for all bi-directional buffers with Tri-State outputs.

CAPACITANCE
(Vee = 3.3V, Ta = 23°C, f = 1MHz, Vger =1.4V + 200 mV)
DESCRIPTION SYMBOL MIN MAX UNITS

Input capacitance(A0~A11) Cini 2.5 5.0 pF
Input capacitance(/RAS, /CAS,/WE) Cing 2.5 5.0 pF
Input capacitance(CKEOQ) Cinz 2.5 5.0 pF
Input capacitance(CLKO) Cina 2.5 4.0 pF
Input capacitance(/CEOQ,CE3) Cins 2.5 5.0 pF
Input capacitance(DQM0~DQM7) Cina 2.5 5.0 pF
Input capacitance(BAO~BA1) Cinz 2.5 5.0 pF
Data input/output capacitance (DQO ~ DQ63) Cout 4.0 6.5 pF
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HANBIt HSD16M 64F8K
DC CHARACTERISTICS
(Recommended operating condition unless otherwise noted, T, = 0 to 70°C)
TEST VERSION NOT
PARAMETER SYMBOL UNIT
CONDITION -13 | -12 | -1H | -1L | -10 E
Burst length = 1
Operating current
lcct tre 3 tre(Min) 960 | 960 | 880 [ 880 | 880 | mA 1
(One bank active)
Io = 0mA
CKE £ V|L(max)
Precharge standby lecaP 8 mA 3
tCC:lOnS
current in power-down
CKE & CLK £ V| (max)
mode lcc2PS 8 mA 3
tCC:¥
CKE 3 V|H(min)
/ICE 3 V|y(min), tcc=10ns
lccoN 160
Precharge standby Input signals are changed one
current in non power- time during 20ns mA 3
down mode CKE 3 V|y(min)
IcczNS CLK £ V|L(maX), tcc=¥ 56
Input signals are stable
lccsP CKE £V, (max), tcc=10ns 40
Active standby current in
CKE&CLK £V (max) mA 3
power-down mode lccsPS 40
tcc=¥
CKE3 V,y(min),
/CE3Vy(min), tcc=10ns
Active standby current in Input signals are changed one
non power-down mode time during 20ns mA 3
(One bank active) CKE3 VIH(min)
lccsNS CLK £VIL(max), tcc=¥ 160
Input signals are stable
Io =0mA
Operating current Page burst 1.1
lcca 1.2 1 1 1 A 1
(Burst mode) 4Banks Activated 6
tcep = 2CLKs
1.7 1.7 1.6 1.6 1.6
Refresh current Icc5 tre 3 tRc(min) A 2
6 6 8 8 8
Self refresh current lccs CKE £ 0.2V 12 mA 3

Notes:

1. Measured with outputs open.

2. Refresh period is 64ms.

3. Measured with 1PLL & 3 Drive Ics.

4. Unless otherwise noticed, input swing level is CMOS(Vu/V| =Vppg/Vssq)-
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HANBiIt HSD16M 64F8K

AC OPERATING TEST CONDITIONS
(Vee =3.3V +0.3V, T = 0to 70°C)

PARAMETER Value UNIT
AC Input levels (Vih/Vil) 2.4/0.4 Vv
Input timing measurement reference level 14 \Y
Input rise and fall time tr/tf = 1/1 ns
Output timing measurement reference level 14 \Y
Output load condition See Fig. 2
+3.3V
1200W Vi =1.4V
Dout
870W 50pF*
\V 50W
Von (DC) = 2.4V, lon = -2mA Dour —CZ0=50W >
Vss VoL (DC) = 0.4V, loL = 2mA 50pF
(Fig. 1) DC output load circuit ~ N

(Fig. 2) AC output load circuit

OPERATING AC PARAMETER

(AC operating conditions unless otherwise noted)

VERSION
PARAMETER SYMBOL UNIT NOTE
-13 -12 -1H -1L -10
Row active to row active delay trrp(MIN) 15 16 20 20 20 ns 1
/RAS to /CAS delay trep(Min) 20 20 20 20 24 ns 1
Row precharge time trp(min) 20 20 20 20 24 ns 1
tras(Min) 45 48 50 50 50 ns 1
Row active time
tras(Max) 100 ns
Row cycle time tre(mMin) 65 68 70 70 80 ns 1
Last data in to row precharge trpL (MIN) 2 CLK 2,5
Last data in to Active delay tpaL(Min) 2 CLK +20 ns - 5
Last data in to new col. address delay tepL(mMin) 1 CLK 2
Last data in to burst stop tgpL(Min) 1 CLK 2
Col. address to col. address delay tecp(mMin) 1 CLK 3
CAS latency=3 2
Number of valid output data ea 4
CAS latency=2 1
URL:www.hbe.co.kr -7- HANBIt Electronics Co.,Ltd.
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HANBiIt HSD16M 64F8K

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. All parts allow every cycle column address change.

4. In case of row precharge interrupt, auto precharge and read burst stop.

.5. For -1H/1L, tRDL=1CLK and tDAL=1CLK+20ns is also supported .
(recommend : tRDL=2CLK and tDAL=2CLK + 20ns.)

AC CHARACTERISTICS

(AC operating conditions unless otherwise noted)

-13 -12 -1H -1L -10
PARAMETER SYMBOL UNIT | NOTE
Min Max | Min | Max | Min | Max | Min | Max | Min | Max
CAS
7.5 8 10 10 10
CLK cycle | latency=3 100 100 100 100
tec 1000 ns 1
time CAS 0 0 0 0
- - 10 12 13
latency=2
CLK to CAS
valid - 5.4 6 6 6 7
latency=3
output tsac ns 1,2
CAS
delay - - 6 7 7
latency=2
CAS
Output 2.7 3 3 3 3
data latency=3
ton ns 2
hold time CAS
3 3 3
latency=2
CLK high pulse width ten 25 3 3 3 3.5 ns 3
CLK low pulse width oL 25 3 3 3 35 ns 3
Input setup time tss 15 2 2 2 2.5 ns 3
Input hold time tsy 0.8 1 1 1 15 ns 3
CLK to output in Low-Z tsiz 1 1 1 1 1 ns 2
CAS
CLK to 5.4 6 6 6 7 ns
latency=3
output tshz
CAS
in Hi-Z - - 6 7 7 ns
latency=2

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.
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HANBiIt

HSD16M 64F8K

SIMPLIFIED TRUTH TABLE

cke | cke | i€ [ R | C [ w 8 BA | Al0/ A1l
COMMAND n-1 n E (S (S E M 0,1 AP A9~A0 NOTE
Register Mode register set H X L L L L X OP code 1,2
Auto refresh H 3
H L L L H X X
Entry L 3
Refresh Self
_ L H | H|H 3
refresh | Exit L H X X
H X X X 3
Bank active & row addr. H X L L H H X V Row address
Auto precharge
Read & ) L Column 4
disable
column Aut o H X L H L H X \Y Address
uto recharge
address P ¢ H (A0 ~ A9) 4,5
eable
. Auto precharge
Write & . H L Column 4
disable
column H X L H L X \ Address
Auto precharge
address L H (A0 ~ A9) 45
enable
Burst Stop H X L H H L X X 6
Bank selection V L
Precharge H X L L H L X X
All banks X
H X X X
Clock suspend or | Entry H L X
. L \Y \Y \Y X
active power down -
Exit L H X X X X X
H X X X
Entry H L X
Precharge power L H H H X
down mode ) H X X X
Exit L H X
L \Y \Y \Y
DQM H X V X 7
. H X X X
No operation command H X X X
L H H H

Notes :

1. OP Code : Operand code
A0 ~ A1l & BAO ~ BAL : Program keys. (@ MRS)

2. MRS can be issued only at all banks precharge state.
A new command can be issued after 2 CLK cycles of MRS.
3. Auto refresh functions are as same as CBR refresh of DRAM.
The automatical precharge without row precharge command is meant by "Auto”.

Auto/self refresh can be issued only at all banks precharge state.
4. BAO ~ BAL : Bank select addresses.

If both BAO and BA1 are "Low" at read, write, row active and precharge, bank A is selected.

If both BAO is "Low" and BAL1 is "High" at read, write, row active and precharge, bank B is selected.
If both BAO is "High" and BAL is "Low" at read, write, row active and precharge, bank C is selected.

If both BAO and BA1 are "High" at read, write, row active and precharge, bank D is selected.
If ALO/AP is "High" at row precharge, BAO and BAL1 is ignored and all banks are selected.
5. During burst read or write with auto precharge, new read/write command can not be issued.

Another bank read/write command can be issued after the end of burst.

New row active of the associated bank can be issued at tgp after the end of burst.

6. Burst stop command is valid at every burst length.
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0),

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2)

(V=Valid, X=Don't care, H=Logic high, L=Logic low)

URL:www.hbe.co.kr
REV.1.0(August.2002)

HANBIt Electronics Co.,Ltd.




HANBiIt HSD16M 64F8K

TIMING DIAGRAMS
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td, tr = Delay of register (74LVC162835)

Notes : 1. In case of module timing, command cycles 1CLK with respect to external input timing at the address and input
signal because of the buffering in register (74LVC162835). Therefore, Input/Output signals of read/write function
should be issued 1CLK earlier as compared to Unbuffered MODULE.

2. Dyyis to be issued 1 clock after write command in external timing because D,y is issued directly to module.
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HANBiIt

Power Up Sequence
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Read & Write Cycle at Same Bank @Burst Length=4, tRDL=1CLK
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Read & Write Cycle at Same Bank [@Burst Length=4, tRDL=2CLK
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I
I
Dand Vol
T
]

t t
Fiow Active Haed
1&-Bank] (A-Bank)

Frecharge
A-Bank)

Fow Actva Wiits
iA-Bank)  (A-Bank)

*Mote : 1. Minenum row ayche fimes g noequiced b oompliole indermal DRAM opeslion.

2, Fow pracharge can inderrept bumsd on any cyola, [CAS Latency - 1] rombar of valid cutput data
s anvailabk: after Row prochange. Last valid oulput will be Hi-Z{Esz

1 afler the chok

3. Access e rom Row active command, 6 *{iRoo + TAS BElamcy - 1) + laas
£, Quput will b= HI-L athar the and of burst 41, 2, 4, B & Full pags Bt bust)

Fracharge
{A-Bank)

E : Doan't e
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HANBiIt HSD16M 64F8K

Page Read & Write Cycle at Same Bank @Burst Length=4, tROL=1CLK

3 4 7 (11 412 413 14 (15 (16 17 (18 19

cLook | émmU1%1mﬁﬁmwmmmmxmw
ckE: T b 1 e ———
s N T T T T T

rRAS | 3

CAS
ADDR
B&o
BAn
AeAP
Cl=2 |
Do
ClL=3
WE
DM
Fiow Activa Head Resd Wrie Wilrite Frecharge
1A-Bank) [&-Bank) {A-Bank] 1A-Bank) (A-Bank) {A-Bank)
[ :Dor't cere
*Mote ; 1. Towrie data bafora burst read ands, DOM should be asseded thres cycle prioe in woie
command o Gvold bus contenkion
E Row pracharge will mbarrupl writing, Last dada inpid, ki before Row precharge, will be writhen,
3. 0AM should mask mvslid inpul data on precharge command cycla whan asserting pracharge
befare end of buret. Input data afer Fow pracharpe cycle will be masked (ntermally.
4. DAL, st dita in o aclive Selay, is TOLK + 20
URL:www.hbe.co.kr -14- HANBIt Eledronics Co.,Ltd.
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HANBiIt HSD16M 64F8K

Page Read & Write Cycle at Same Bank @Burst Length=4, tRDL=2CLK

R T S W (e S S SRS - FAND [+ B S0 S | Tt G T T B A 1 T 1 O
cLacK ﬂJ—LPU“u'UW_{l11?U1?1?111|1I“q111f IS
e 0 a  p
& DA UM T T

e | Fon R : O
S A e w—— AR A S N

AP \Aa X Y

Cl=2

[Bln}

D ! ) ! I !
i 1 1 i i
Row Active Read Read Wil Wi Frechargs Rw Aolive:
(A-Bank) |-Baank) (ABEmmk) {i-Baank) ihBank) [M-Biarik) [A-Bank)
[ : pontcars
*Mote ; 1, Towris cata bafare burst read ends, DO shauld be assared shree cecke pricr o write
comimand ioavoid bus contenlion.
2. Row pracharge will intarrupl wriling. Last dsta input, el bebers Row préchange, will ba writlan.
3. D0 showdd mesk irealid mput 2ata on prechane command cycha whan &sserting prechange
hipdore eno of burst. Input data afier Row pracharpa cvela will ba masked nlamaly
d. DALl daka in bo acdive delay, is 200K + 20ns
URL:www.hbe.co.kr -15- HANBIt Eledronics Co.,Ltd.
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HANBiIt HSD16M 64F8K

Page Read Cycle at Different Bank @Burst Length=4

10 41 42 13 44 5 (T WB 8 10 11 12 13 14 15 (16 17 18 19,
CLOCK IH_‘\J_\-._?_\J*\J—\J‘LF\_I ?1ix11r1rlilklﬂflf“\_r\_?v
T B s s
B W Ul VRSN VY W
A VA R AUV A U A B AUV

B&

A AP

|
I
|
|
CL=2 t
|
le) ;
1
CL=3 :
|
]
|
WE !

| [

1 1

Dk ! !

| |

1 ] 1

& 'y F 3

] | | t f t
Raow Active Raad Read Raad Rieadt Pracharge
[ABank) 1Btk (E-Bank) (-Bank) (D-Bank (D-Bank)
Rovay Sibrus Riow Acive Rowe Sctivig Prizcharge
(B-dank] |C-Bank) [D-Bank} 1C-Bank}
Pracharge Pracharge
{A-Blaank, s 18-Bank)
D : Dan eare
‘Mote : 1. G5 can be don'l cared when FAS, DAS and WE are high el the clock ligh going dege.
2. Tointarrupd & burst read by row prechargs, bath the resd and the prachare bangs mest be the sama
URL:www.hbe.co.kr -16- HANBIt Eledronics Co.,Ltd.
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HANBiIt HSD16M 64F8K

Page Write Cycle at Different Bank @Burst Length=4, tRDL=1CLK
6 17 1B 9 10 11 82 13 ;4 15 ;16 (17 .18 19,

AAATAVAVAVaVaYaY

o O

CLOCK flﬂ'—’ﬂ—ﬂ"? 1\_} iU

| 1 1 I [}
L | | 1 | [T T ] I 1 1 1 1 | 1 1
CKE | L [ [ i [ I "{I:";" L ! ! [ i [ i I J
1 ] ] 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 ]
| I | | | | | | | [ | 1 | | | i [ [
— | | | | ! ! |
Cs W [ IR [ O W R A A [ i
1 I 1 I T T 1 T [} | 1 | I
| I | | | I | | | I I | | | | 1 I
i 1 I I i I I I i I 1 1 I i I i I
‘_\ | 1 1 L 1 | | 1 1 | 1 | 1 1
| | | | I I |
RAS . WEAR fhuy wigh MR W
1 [ | | 1 [ | | | [ I ] | 1 I"Mata 21 [
i [ | | | | [ | | i [ i ] | i | i i
1 [ | 1 1 [ 1 | d [ 1 1 | d | 1 ]
T | | I T
‘3-"*5_;\_;!"\.!;{ A | /O Il‘\:_a' "-_l..JII /N
i L] [} 1 1 1 i L} 1 1 1 [} I ] 1 1 1 1 1 L}
i [ | | 1 | [ | | i [ i I | i | i [
1 [ | | i [ | 1 1 [ i 1 | 1 | i [
TS O G G C0 SR CD G2 ) G i, G
1 [ 1 1 1 i [ 1 1 1 [ i 1 : : : : Ir
i i i i i i i i i i i i i i i i i
I I I L 1 1 I 1 1 1 1
s AL IR IR AR
1 [ 1 | 1 | [ 1 1 1 [ 1 1 1 1 | ' [
i I I I i | I I I i I I 1 I i I L] I
i ] 1 I I I | I I I i I 1 1 | i | i I
T I T I I T
BA- 1 .|'II J'II 1 ]I'I_ | .IIF J'! 1 \'I_ | .|'|r .|III \1 I ."r |'|r 1 1III.
1 [ 1 [ 1 [ [ 1 [ 1 [ ] 1 [ 1 [ i [
1 [ 1 1 1 | [ 1 1 1 [ 1 1 1 1 1 ' ]
I L] I I I I [ I I I I [ I ! 1 I I I ! I
wane Nean)T Yreh 1 T N e O LA L T\
T T T T T T T T 1 T T
1 L] [} 1 1 1 I 1 1 1 I I 1 1 1 1 1 1 I
1 ' | 1 1 ! 1 1 1 [ I 1 | 1 | ' 1
I 1 —y L. I I | 1 1 i
(al#] i - p i WAl A A0 RO Gy OGnd g CRE0 L DG 8 D0A2 i \
1 [} 1 1 i ] — 1 1 I 1 1 1 el ] [ ]
1 [ 1 1 ' 1 VoLt 1 1 ¥ ] 1 1 VRO ! ' [ ¥
1 ¥ 1 1 1 ] i 1 1 1 i 1 1 1 1 1 L] L ]
™ T ! ! T T ' 1 !
WE j '-. } I ]'1 [ Wl .I"r I ; ,i \. 1 f b1 Vo f
: R R A E S v R S
| 1 [ | | 1 [ ] ] | 1
DI d\ | 1 [ | | J [ 1 1 | J )‘r | Y
| I | T ] [ T T T [ T T T T I i ]
1 [ 1 | 1 [ 1 1 1 [ 1 1 | 1 1 i ]
t I t t I t
Blrrey Acibes Wilrite Wrie Firee Artrea Wirea Pracharme
{a-3ank) [A-Bank) (E-Bank) (D-Bank] (D-Bank) Al Banks)
vl Atide R Activa Write
{B-Bank) (C-Bank) {G=Bani)
[] :oontcars
*Wole: 7. Tointarrup burst writs by Fow pracharge, DOM should ba assered ta mask irvalid inpus data
L To inbarrupl burat wribe by Row precharge, bolh the wrebe and (be precharge banks must be the sarme.
URL:www.hbe.co.kr -17 - HANBIt Eledronics Co.,Ltd.
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HANBiIt HSD16M 64F8K

Page Write Cycle at Different Bank @Burst Length=4, tRDL=2CLK

a1 32 03 4 (5 B 4T 8 8 10 11 12 13 14 415 16 1T 18 19,
AV AN AV Ay AV AV AV AR AV AV AR AV AV ARAV AU AWAV AW AW
l J. 1 L | L 1 | IG 1 il L L L L 1 L ]
CKE 1 i ] 1 1 1 1 [ 1 1 | | 1 [ 1 [ 1 [ 1 I 1
[ i [ [ [ [ | ' [ [ [ [ [ I [ [ [ I [ | 1
[ ] [ 1 | [ | ' | | [ [ [ I | [ | I | | 1
ks | 1 | 1 1 1 1 | 1
Cs | I'I 1 III | | |II | I III | | | ||I I I|I Il' I | I ".I [ I 1
1 1 I T T | T [ [ 1 I I 1
I ] I I I 1 I I I | I I I I ] I 1 I
I 1 | I I 1 | I I I I I I ] I I I 1 1
| | I I 1 [ | | I i 1 I ] | 1 |
w B AR Y WUl gnes gn A
I 1 | | I I 1 I | I I I 1 1 I ] | "haois 2 1
I I I [ | | I | | I I I L I | I | I: | I 1
| 1 ' | | | | L | | | | | | | ] | | 1
s oy v g Wi Ry wy ¥\
T St S S T - N S S Y S S
[ L] I I [ 1 I I [ [ ] I I ] I ] I [} L)
ADDR Ra REb K CA ; :0d
T e T T T T T T T
1 1 1 1 1 1 1 1 1 1
i 1 1 1 1 1 [} 1 ] 1
L] I I [} 1 1 L 1 1 1
BAg 1 1 1 1 1
i i 1 i : i i i i 1
1 1 1 1 1 1 L} 1 1 1
| 1 1 1 1 1 ] | | 1
BA: ; |\ l l
] 1 1 1 [ 1 [ 1 [ 1
1 (| 1 1 1 1 1 1 1 [ 1 1 1
| 1 1 1 1 1 1 1 1 [ 1 1 1
CEC 7 GG N S WA G G, =) N A W 7\
T T T i
' | ' ' | I
1
(] "
[
|
WE |
I
oo gl o
I | |
a
t f t t f f
Row Aclivi Wik ‘it R fuziivee Wrife Prechurg:s:
& -Rank) 1A-Bank) |8-Arnk] iM-Rank) (D-Bank) [l Banks)
R Aciive Row Acihve ‘Wiriter
{B-Bank) {C-Dank) {C-Bank)

[ : ventcare

‘Hote: 1. Toinberrupl Busst write by Row prechange, DO should be assered to mask imaid input data.
2. To inkarrupl Bussd wike by Fow prechienge, both the wiite and the grecnafge banks must be the same.
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HANBiIt

HSD16M 64F8K

Read & Write Cycle at Different Bank @Burst Length=4

jxiwxﬁxmxhﬂ 1}1&131;141:1: AV tavavs
e T T T g R
Tt N

1 1 | | 1 I | | 1 1 I | I 1 I 1 | 1
e B R | f i /N
1 [ 1 1 1 1 1 1 1 i | [ 1 [ 1 1 |
1 1 1 1 1 1 1 ] 1 1 1 ] ] 1 1 1 [ |
T | I
CAS _,.'" A W .f_' ¥ o\ \ Vs Ay [/
1 I I | ] | I ! I I 1 I | | 1
1 i I_ I | I 1 I_ I I___ ] | I I
ADDR Can :n: ROb Y h: :r‘a}f, RP!-':H Y ey
1 1 1 1 1 1 1 1 1 I 1 L} 1 L 1 1 1
! 1 I I. | | ! 1 L] I | I 1 ] I I !
T S :,-" E:\,..f e oy
T i T [ i i i i T T T T T T T T
1 1 1 1 1 1 1 1 L 1 L} 1 L} 1 1 1
1 1 T L t
HA-_\-J d o 4 fn".-f SR /N
T T T T 1 T T T T [ T T ! T T T T
| 0 1 [ [ [ [ | | [ [ [ | [ [ [ i
inlAP Ras : v
T T T T T T
| | 1 [ | ! *Hole 1
i i ] ] i ] i I
] 1 1 1 ] 1 1 L}
1 i1 1 1 1 1 1 L}
CL=2 1 T T T ¥
1 1 1 1 1 1 1 L
ba o Lo L Lo
1 i1 1 1 1 1 1 1 L} 1
o=s — TR D - —t—
1 1 1 1 1 1 1 1 1 1 I 1 I 1 L} 1 1 1
| i 1 [ [ [ [ [ | | [ [ [ 1 ] 1 [ i
1 1 1 1 1 1 1 1 1 1 L 1 J 1 Ll i 1 1
wE Y . e o Y J o\ b . /Y ¥ X
1 1 1 1 1 1 1 1 1 1 L 1 L} 1 L 1 1 1
] 1 L] 1 1 1 1 1 1 1 ] 1 L] I 1 L] 1 L] 1 1 1
Dam \ R T T, I T S R S T
T L 1 T T T T T T T T T T T T T T Li
i i i i i i i i i i W i " i B i i
o Active Faad Fracharpa irile Read
[A-Baik] {&-Baik] |A-Bank) [D-Bank) [B-Bank})
Fow Active Row Active:
[D-Bank) |B-Bank]
[] :oontcare
“‘Hote: 1. o shosid be mel o complelo wiite.
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HANBiIt HSD16M 64F8K

Read & Write Cycle with Auto Precharge | {@Burst Length=4

0 Y100 141 §1E 13 114 318 (16 1T 18 1,

cLoc j-\_;-\_ﬂ,g \_;-\_g-\_;m_;xrmuuxn_{uxr\_.lr“\hr\_r\_{‘\_('
T T T T S S T S R
NGRS ARENARENIR RN
S S S g W W g
o T Ay ey b
e e
WY e g g W W
Ba TN [T f\fﬁ‘\ iy | e, ) A A
i) n ||;"‘l-"h~ ‘I{ i :\i'ju T || T lfi\%
um-ziiiiiiiiiiiiie'm
TSR T (5, C0 G0, C (S ) 7s)
Ll s amm oA 00 W O o W
o . mm s smenn
t 1 | 1 1 t
R Active Read with  Read without Ao Pracharge R Activa Wiride Wit
[A-Bank) Aulo Pre prechangeB-Bank) {B-Bank} {A-Bank) Aulo Pracharga
charge Aulo Precharge {A-Bank)

{A-Banik) Starl Poing

Flow Aclive {A-Bank) "yt

{B-Bank)

|:| : Duon't care

*Mole®:  When Read{Wiits] command with auto precharge is issued al A-Bank afler A and B Bank aclivalion,
- i Read[Wite) command withoul auto precharge i issued al B-Bank before A-Bank auln procharge stards, A-Bank
aulo precharge will stert al B-Bank read command Imput poind _
= @y sormmand can nol be igseed at A-Bank during tRP after A-Bank aulo prechargs stans,

URL:www.hbe.co.kr -20- HANBIt Eledronics Co.,Ltd.
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HSD16M 64F8K

Read & Write Cycle with Auto Precharge Il @Burst Length=4

HANBiIt

_..!\u_ .......... o . O .. .-m--ML---f ......
7o ST N RERRE B HE BN EEN N ) SEENISEE S
m .......... NN R
L e S "] L — |
..WHH.M%.,.MHmuu.uumﬂ.uHHH,.HH
I e
=t N O iy S = O s 0 N o B
AN A N -
s BB FOEOE YOS oS BB
g % % g

[ :Donteare

HANBIt Eledronics Co.,Ltd.

Aubc Frecharge
Siar Point

{B-Bark)

Faad with
[B-Bank)

faslo Prochangs

Start Point
(A-Bank)
Foow Bctivg
{B-Barik)

-21-

Ao Precherge

Read with
Auto Prechargs
[A-Bark)

Ay commimand 10 A-bank is rod allowed in this period,
tRF is defermimed irom at auto prechange sia point

t
Fow Active
(A-Bank)

“Mode 1:

REV.1.0(August.2002)
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HSD16M 64F8K

HANBiIt

Clock Suspension & DQM Operation Cycle @CAS Latency=2, Burst Length=4

S—— F— — —

b ===

lllllll ko=

ADDR

b o

An/AP

Road DOM

Read

Clock
Suspension

Raad

Row Active

Writa

Ik

C
Buspension

:l - Dor care

DM s needed o prevend bus. conlention

“Molei :

HANBIt Eledronics Co.,Ltd.
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HANBiIt HSD16M 64F8K

Read Interrupted by Pracharge Command & Read Burst Stop Cycle @ Full Page Burst

oo ATV ATA AT AU AR AR AT
=N NN
s B e e | G ) Cloeupisine) | Euee
) U | ey | 0D s weey | e

|
ADDR | X RAa)

|

|

l
Efa L\

|

|
Al AP f Ra

| |
| |
1 1
o=z —
Do Lo
1 1
Cl=d —
| | ]
1 1 1 1
| | | |
1 | 1 |
WE J : : : 1
e e e
| | | | | | | | I 1 | | 1 | | | | | | | 1
paM | N e e i f
I ! ! ! | | | | I 1 | | 1 | | T | T [ [ [
R Auslive Rotsal BEursl Slop Fesad Prediange:

(A-Bank) [A-Banik [A-Bank) {A-Bank)

[ :oontcare

“Mote ;1. Al full page mods, burst i end &l the end of buret. 3o auto precharge (s possitia.
2 Ahout tha weid D23 afer bursl shop, # is sama as te case of RAS inferant
Bodh cases ars (llustrated above timing dagram. See the labal 1, 2 on them.
Bt at buest write, Burst s1og and RAS irterrupt shoukd be comparsd carsduly,
Rafir tha irdng diagram of "Full page write burst stop Cycla®.
3. Bursil slop is valid al every sl knglh
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HANBiIt HSD16M 64F8K

Wirite Interrupted by Precharge Command & Write Burst Stop Cycle €@ Full Page Burst, tRDL=1CLK

cuook MxixiWUmhimixr\_h_ixh_h_ixmv
miiii:iiiii'?”iiiéiéiii:
ANV A S VA VA B A G A
e W s ) w— ex;.fé W
== ¥ R S :m h | Sy |
ADDR :l ll 1 1 ] ] I@I ] ] 1 ] 1 1 | |
B _'\,-’ :\i,-’l HIFRHF I\.E!: T .“E”. =
o B FEED . FEEEmEseee | e S
e RS | SIS | G | S
£ B R g oa kg EEERRRL b g b LF BepRe b
oo — —
i g WF Wy W W
wimmmnl il L e
o A 2 T B
R Activs Wirle Burst Slop Wit Procharge
[A-Bank) {A-Bank) {A-Bank] [A-Bank)

CI : Dion't care

"Mote © 1. Al full page moda. burst is and at the and of burst, So auto precharge is possibsa.
2 Data-in at the cycle of intermupbed by prechange can mot be witien ino fhe comesponding
memory oell, H s defined by A paramaeber of oy
DM at write IMenruptad by precherge command ks needed o prevent invalid write.
DM should mask invalid input data on precharge command cycla whan asserting pracharge
betore end of burst. Input data aler Row prechange cycke will be masked intemally
3. Bursl shop ks valid al every bursl length
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HANBiIt HSD16M 64F8K

Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Full Page Burst, tRDL=2CLK

aes P AAAA TR UAT
= AR AR R R
| A — T — |
= U S— W S——
= e— e ——
W
2l e e
e DEOGEED memese" e —

oL p ok w b IR o kL omEm el

3 AR 9F 2w w @ W

=B VEEEEED VESEEEVae,
B DA B S EE L S
Row Acthve Writa Bursi Stop  Wiile Pracharge
{A-Bank) {A-Bank) |A-Bank) {A-Bank)

*Mote @ 1, A1 full page mode, burstis end 8l the end of burst. So Ao prechange & possible,
2. Data-in at the cycle of intermupted by precharge can nol be writhen ndo the comespondng
mesmony cell. |t is defined by AC parameler af tRow
DM at wrile interrupied by precharge command is resded o peosent imealid write
DM shauld mask irmalid input data on prechange command cycle when assarting precharge
b=adora end of bursl Inpul data after Row precharge cycla will be masked ntamally,
3. Bured slop s vabid a1 every bissl knglh,
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HANBiIt HSD16M 64F8K

Burst Read Single bit Write Cycle @Burst Length=2

112 43 4 5 P10 i HZ (13 (44 15 18 (17 18 19,
wooe AU PR AT
we e
= T T T TN T
i ©F  gptban WV gR g3 WF |

o b R Tl B
CAS ?.; |'..:_;‘r—i_\:fl I IJ’:'\"-.: 5 '.-"r ; f:\__
w DIFTAL L AT Zfé\ﬁ\iflfi\i —7
w BSEEN /\SEEE | AW | S |
cre BEOEEER, ) RN | N S | AN
it G
L (A A T Y A R S S S S N S S M S
S S oS NS B e S
w T e | a7 e, | A
o8 UBEEEY __ VEEEEY

Row Active Roww Active Row Activ R Procharge

[A-Bank) [B-Bank) [C-Bank) {C-Bank)} [C-Bank)

Write Wirita with
[A-Bank) Read with Auto Pracharge
Auto Precharge (B-Bank)
[A-Bank)

[ :Den'tcare

"Note : 1. BREW modes is enabled by selfing As "High™ at MRS (Modio Registar Sm),
A tha BRSW Mode, the bursd length at wrile is fimed io "1° regardiess of programmad burst length.
2. When BRSW write command with auto préchange is executed, kéep it in mind thal ras should not be vialated,
Aube precharge is execulad at the burst-and cycle, so in the casa of BRSW write command,
the naxt cyche starts the precharge,
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HSD16M 64F8K

HANBiIt

Active/Precharge Power Down Mode &@CAS Latency=2, Burst Length=4

ADDR

- - b o f
- S
= ok 0 X

-..!m
o

E
= &
N N

DoM

Cl : Bon Carz

1. Both banks should be in idle siate pricr to enbering precharge power down mada.

2. CKE should ba sat high ai least 1CLE + i85 prior 1o Row active command.

3, Can nol violate minimum refresh specification, (G4ms)

-27 - HANBIt Eledronics Co.,Ltd.
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HSD16M 64F8K

HANBiIt

Self Refresh Entry & Exit Cycle

mm ]
.M...nuuhr b..prrb
..W.-”..m llllllll
L1 [N P
1 I
S N -
1.
&
S i
S
..,H.U-:w;,ﬁs
B L)
J.JI

et
=
lllll =R
wm
2
-5
e
= = =
] —]
e =

ADDR

BAg~BAs
AanfAP

oam

Ao Refresh

Sell Redrosh Exit

2. After 1 clock cycle, all the npuls inclugeng the system Slock can be dont care except for CHE.

1. CE, RAS & TAE with CHE should ba low &t the same cleok oycle.
3, The devica remains n sell refresh mode as long as CTHE stays “Low®.

*Hote :  TOENTER SELF REFRESH MODE

cl.} Once the device enters sell refresh mode, minemum @as s equired belore exilt from sed ralfrash.

TO EXIT SELF REFRESH MODDE

4. Bysberm colck restart and be stable bedore refurning CRE high,

5. CE siaris from high.

B, Mirivriusn e s required after CKE geing Righ 1o somplele saf refresh axit,

T 4K cyclaiGaMb Sth. 128840 Zndrd) or 8K cycla(2 560D 2nd) of burst aulo refresh is required befora self rafresh entry and

afler gl relresh axit if the sysberm uses bursl relrash.

HANBIt Eledronics Co.,Ltd.
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HSD16M 64F8K

HANBiIt

Auto Refresh Cycle

Mode Register Set Cycle
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* All barks pracharge should e completad before Mode Regesler Set cyca and auby rsfrash cycle.
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2 Minimum 2 clock cyclas should be met bafore raw RAS actvetion

3. Plzasze refer 1o Mode Register Setlablke
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HSD16M 64F8K

PACKAGING INFORMATION

Unit : inch [mm]

Front =Side
TOLERANCE +0.008 [ £0.20 ]
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ORDERING INFORMATION
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Part Number Density Org. Package Ref. Vcce MODE MAX.frq
120PIN
HSD16M64F8K-10L 128MByte | 16M x 64 4K 3.3V 100Mhz
STACKABLE
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