HANBIt

HSD32M 64D8K P

Synchronous DRAM Module 256Mbyte (32Mx64bit),DIMM Unbuffered with Based on
Stacked 16Mx8, 4Banks, 4K Ref., 3.3V Part No. HSD32M64D8KP

GENERAL DESCRIPTION

The HSD32M64D8KP is a 32M x 64 bit Synchronous Dynamic RAM high density memory module. The module consists
of sixteen CMOS 16M x 8 bit(stacking chip) with 4banks Synchronous DRAMs in TSOP-II 400mil packages on a 168-pin
glass-epoxy substrate. Two 0.1uF decoupling capacitors are mounted on the printed circuit board in parallel for each
SDRAM. The HSD32M64D8KP is a DIMM(Dual in line Memory Module) and is intended for mounting into 168-pin edge
connector sockets. 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

HSD32M64D8KP —10L : 100MHz ( CL=3)
HSD32M64D8KP —13  : 133MHz ( 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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PIN ASSIGNMENT

PIN | Symbol | PIN | Symbol PIN | Symbol PIN Symbol PIN Symbol | PIN Symbol
1 Vss 29 DQM1 57 DQ18 85 Vss 113 | DOM5 | 141 DQ50
2 DQO 30 /CSO 58 DQ19 86 DQ32 114 /CS1 142 DQ51
3 DQ1 31 NC 59 Vce 87 DQ33 115 /IRAS 143 Vce
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 144 DQ52
5 DQ3 33 A0 61 NC 89 DQ35 117 Al 145 NC
6 Vce 34 A2 62 NC 90 Vce 118 A3 146 NC
7 DQ4 35 A4 63 /CKE1 91 DQ36 119 A5 147 NC
8 DQ5 36 A6 64 Vss 92 DQ37 120 A7 148 Vss
9 DQ6 37 A8 65 DQ21 93 DQ38 121 A9 149 DQ53

10 DQ7 38 A10 66 DQ22 94 DQ39 122 BAO 150 DQ54
11 DQ8 39 BAl 67 DQ23 95 DQ40 123 All 151 DQ55
12 Vss 40 Vce 68 Vss 96 Vss 124 Vce 152 Vss
13 DQ9 41 vee 69 DQ24 97 DQ41 125 CLK1 | 153 DQ56
14 | DQ10 | 42 CLKO 70 DQ25 98 DQ42 126 NC 154 DQ57
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 155 DQ58
16 DQ12 44 NC 72 DQ27 100 DQ44 128 CKEO 156 DQ59
17 DQ13 45 /CS2 73 Vce 101 DQ45 129 /CS3 157 Vce
18 Vce 46 DQM2 74 DQ28 102 Vce 130 DQM®6 158 DQ60
19 | DQ14 | 47 DQM3 75 DQ29 103 DQ46 131 | DOM7 | 159 DQ61
20 DQ15 48 NC 76 DQ30 104 DQA47 132 NC 160 DQ62
21 CBO 49 Vcce 77 DQ31 105 CB4 133 Vcce 161 DQ63
22 CB1 50 NC 78 Vss 106 CB5 134 NC 162 Vss
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 163 CLK3
24 NC 52 CB2 80 NC 108 NC 136 CB6 164 NC
25 NC 53 CB3 81 WP 109 NC 137 CB7 165 SA0
26 Vce 54 Vss 82 SDA 110 Vce 138 Vss 166 SAl
27 /WE 55 DQ16 83 SCL 111 ICAS 139 DQ48 167 SA2
28 DQMO 56 DQ17 84 Vce 112 DQM4 140 DQ49 168 Vce
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FUNCTIONAL BLOCK DIAGRAM

CS1 o CS3
€80 o———— cs2 |
DQMO & , | | DQM4 o t 1 1
DQM CS DaM CS DOM TS DQM CS
DQO e— DQO DQO DQ32 =— DQO DQO
DQ1 o— DQ1 DQ1 DQ33 —| DQ1 DQ1
DQ2e— DQ2 DG2  uio DQ34s— DQ2  UB DQ2 U15
DQ3s— DQ3 DQ3 DQ35 — DQ3 DQ3
DQ4 — DQ4 DQ4 DQ36 o—| DQ4 DQ4
DQ5 = DS DQS5 DQ37 o— DQ5 DQ5
DQ6 o— DB DQ6 DQ38 +—| DQ6 DQ6
DQ7 o— DQ7 DQ7 DQ39 «—| DQ7 DQ7
DQM1 @ — | DQMs o———p—— |
DaM CS DaM CS DaM CS DaM CS
DQS8 =—|{ DQO DQO DQ40 e— DQO DAQO
DQY s— DQ1 DQ1 DQ410—| DQ1 DQ1
DQ10=— DQ2 U2 DQ2 U1 DQ42e— DQ2 U7 DQ2 Uie
DQ11e— DQ3 DQ3 DQ43 »— DQ3 DQ3
DQ12 o— DQ4 DQ4 DQ44 =— DQ4 DQ4
DQ13 +— DQ5 DQ5 DQ45 o— DQS DQ5
DQ14+— DQB DQ6 DQ46 =— DQB DQ6
DQ15 e— DQ7 DQ7 DQ47 o—| DQ7 DQ7
CS1 o cS3
CS0 CS2 |
DQMZ & T 1 | D‘QMS L& f T 1
DaM CS DQM CS DQM TS DQM CS
DQ16 — DQO DQO DQ48 =— DQO DQO
DQ17 e—| DQ1 DO DQ49 — DQ1 DQ1
DQ18 | DQ2 U4 DQ2  u13 DQ50e—| DQ2 us DQ2 ur
DQ19o— DQ3 DQ3 DQ51e—| DQ3 DQ3
DQ20 —| DO4 DQ4 DQ52 e— DQ4 DQ4
DQ21+—| DQS DQ5 DQ53 o— DQS DQ5
DQ22 o—| DQB DQ6 DQ54 o— DQ6 DQ6
DQ23+—] DAY DQ7 DQ55e— DQT DQ7
DQM3 o————] , DQM7 o————] :
DQM CS DaM CS DQM CS DOM TS
DQ24 e—{ DQO DQO DQS56 =—| DQO DQO
DQ25 s— DQ1 DQ1 DQS57 e— DQ1 DQT
DQ26 —| DQ2 Us DQ2 U4 DQ58e— DQ2 U9 DQ2 U8
DQ27 o— DQ3 DQ3 DQ59 =—| DQ3 DQ3
DQ28 «—| DQ4 DQ4 DQBO »— DQd DQ4
DQ29o—| DQS5 DQS5 DQB1 — DQS DQ5
DQ30 — DQ6 DQ6 DQ62 =—| DQB DQ6
DQ310—| DQT DQ7 DQB3 — DQT DQ7

AQ ~ An, BAQ & 1 o———— SDRAMU1 ~ U18
RAS 0—— SDRAM U1 ~U18
TAS o——» SDRAM U1~ U18
WE 0—— SDRAM U1 ~ U18 1002
CKEO B SDRAM U1 ~ U9 DQn o—— A\ — Every DQpin of SDRAM

>

Veewr
_L _T_ Two 0.1uF Capacitors

biEtd y T T per each SDRAM
ss @ —

To all SDRAMs

10KQ

CKE1 SDRAM U10 ~U18
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PIN FUNCTION DESCRIPTION
PIN NAME INPUTT FUNCTION
CLK System clock Active on the positive going edge to sample all inputs.
) Disables or enables device operation by masking or enabling all inputs except
ICE Chip enable CLK, CKE and DQM
Masks system clock to freeze operation from the next clock cycle.
CKE Clock enable 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.
Row/column addresses are multiplexed on the same pins.
A0~ All Address Row address : RAO ~ RA11, Column address : CAQ ~ CA9
Selects bank to be activated during row address latch time.
BAO ~BAl | Bank selectaddress | gelects bank for read/write during column address latch time.
Latches row addresses on the positive going edge of the CLK with RAS low.
IRAS Row address strobe | Epaples row access & precharge.
Latches column addresses on the positive going edge of the CLK with CAS low.
ICAS Column Address | Epables column access.
strobe
) Enables write operation and row precharge.
/WE Write enable Latches data in starting from CAS, WE active.
. Makes data output Hi-Z, tSHZ after the clock and masks the output.
DQMO ~ 7 Data input/output | Blocks data input when DQM active. (Byte masking)
mask
DQO ~ 63 Data input/output Data inputs/outputs are multiplexed on the same pins.
Vcc/Vss Power supply/ground | Power and ground for the input buffers and the core logic.

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING
Voltage on Any Pin Relative to Vss VN ouT -1.0V to 4.6V
Voltage on Vcc Supply Relative to Vss Vce -1.0V to 4.6V
Power Dissipation Py 16W
Storage Temperature Tsto -5590C 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, TA =0 to 70°C))

PARAMETER SYMBOL MIN TYP. MAX UNIT NOTE
Supply Voltage Vce 3.0 3.3 3.6 V
Input High Voltage Vig 2.0 3.0 Vce+0.3 V 1
Input Low Voltage Vi -0.3 0 0.8 vV 2
Output High Voltage Vou 2.4 - - \ log = -2mMA
Output Low Voltage Voo - - 0.4 V lop = 2mMA
Input leakage current [ -10 - 10 uA 3
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Notes :

1. Vi (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
(VCC = 3.3V, TA = 23°C, f = 1MHz, VREF =1.4V + 200 mV)
DESCRIPTION SYMBOL MIN MAX UNITS
Clock Coik 10 14 pF
/RAS, ICAS,/WE, CKE Ci 40 60.8 pF
CKE Ceke 10 15.2 pF
/CS Ccs 10 15.2 pF
DQM Coom 5 7.6 pF
Address Caob 40 60.8 pF
DQ (DQO ~ DQ7) Cour 64 96 pF
DC CHARACTERISTICS
(Recommended operating condition unless otherwise noted, TA = 0 to 70°C)
TEST VERSION NOT
PARAMETER SYMBOL UNIT
CONDITION -13 -10L E
Operating current Bu?t Iength =1
(One bank active) lecs tre * trc(min) 1440 1440 mA | 1
Io = OMA
CKE £ V|L(max)
il;recharge standby current lecoP tee=10ns 32 mA
: CKE & CLK £ V, (max)
power-down mode lecsPS =¥ 32 mA
CKE 3 Vy(min)
Cs*s3 V|H(min), tcczlons
Precharge standby current | lccaN Input signals are changed 320
in one time during 20ns mA
non power-down mode CKE 3 V,y(min)
lccaNS CLK £ V”_(max), tcc=¥ 160
Input signals are stable
Active standby current in | lccsP CKE £ Vy (max), tcc=10ns 80
power-down mode CKE&CLK £ V| (max) mA
|chPS tCC:¥ 80
CKE3 V y(min),
Cs*s V|H(min), tcczlons
Active standby current in lccaN Input signals are changed 480
non power-down mode one time during 20ns mA
(One bank active) CKE3 VIH(min)
lccsNS CLK E\_/IL(max), tcc=¥ 400
Input signals are stable
Io =0mA
Operating current Page burst
(Burst mode) lcca 4Banks Activated 1760 1600 mA 1
tCCD = 2CLKs
Refresh current lccs tre 3 tre(min) 3200 3040 mA 2
Self refresh current lccs CKE £ 0.2V C 32 mA
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L 12.8 |

Notes:
1. Measured with outputs open.
2. Refresh period is 64ms.

3. Unless otherwise noticed, input swing level is CMOS(V,/V, =Vppo/Vssq)-

AC OPERATING TEST CONDITIONS
(vec = 3.3V +£ 0.3V, TA=0to 70°C)

PARAMETER Value UNIT
AC Input levels (Vih/Vil) 2.4/0.4 V
Input timing measurement reference level 1.4 \
Input rise and fall time tritf = 1/1 ns
Output timing measurement reference level 1.4 \
Output load condition See Fig. 2
+3.3V
1200W - \/ - Vi=1.4V
Doutr :
870W 50pF* Von (DC) = 2.4V, loy = -2mMA
- VoL (BC) = 0.4V, lot = 2mA - 50\
Dour
50pF

(Fig. 1) DC output load circuit

OPERATING AC PARAMETER

(AC operating conditions unless otherwise noted)

(Fig. 2) AC output load circuit

VERSION
PARAMETER SYMBOL UNIT NOTE
-13 -10L
Row active to row active delay trrp(MIN) 15 20 ns 1
RAS to CAS delay trp(mMin) 20 20 ns 1
Row precharge time trp(mMin) 20 20 ns 1
tras(Min) 45 50 ns 1
Row active time
tras(Max) 100 ns
Row cycle time rc(min) 65 70 ns
Last data in to row precharge trpL (MIN) 2 CLK 2
Last data in to Active delay tpaL(min) 2 CLK +20ns -
Last data in to new col. address delay tepL(Min) 1 CLK 2
Last data in to burst stop tgpL(Min) 1 CLK 2
Col. address to col. address delay teep(Min) 1 CLK
. CAS
Number of valid output data 2 ea 4
latency=3
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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 -L/10, tRDL=1CLK and tDAL=1CLK+20ns is also supported .

(recommend : tRDL=2CLK and tDAL=2CLK + 20ns.)

AC CHARACTERISTICS

(AC operating conditions unless otherwise noted)

-75 -10L
PARAMETER SYMBOL UNIT NOTE
MIN MAX MIN MAX
CLK cycle time CAS latency=3 tec 7.5 1000 10 1000 ns 1
CLK to valid _
output delay CAS latency=3 tsac 5.4 6 ns 1,2
Output data _
hold time CAS latency=3 fon 3 3 ns 2
CLK high pulse width ten 25 3 ns 3
CLK low pulse width toL 2.5 3 ns 3
Input setup time tss 15 2 ns 3
Input hold time tsn 0.8 1 ns 3
CLK to output in Low-Z tsiz 1 1 ns 3
CLK to output
in Hi-Z CAS latency=3 tshz 5.4 6 ns 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
ie., [(tr + tf)/2-1]ns should be added to the parameter.
SIMPLIFIED TRUTH TABLE
cke [ cke [ e | BRI & [Tw ] B | Ba | A A1l
COMMAND n-1 n S s (S E Vi 0,1 AP A9~A0 NOTE
Register Mode register set H X L L L X OP code 1,2
Auto refresh H 3
H L L L H X X
i Entry L 3
Se
Refresh refres L H H H 3
h Exit L H X X
H X X X 3
Bank active & row address. H X L L H H X \ Row address
Read & Auto - precharge L Column 4
disable
column H X L H L H X \V; Address
address (A0 ~ A9)
Auto precharge
disable H 4.5
Write & Auto  precharge Column
column disable H X L H L L X v L Address 4
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address Auto  precharge (A0 ~ A9)
enable H 4.5
Burst Stop H X L H H L X X 6
Precharg | Bank selection Vv L
H X L L H L X X
e All banks X
H X X X
Clock suspend or | Entry H L X
active power down L v v v X
Exit L H X X X X X
H X X X
Entry H L X
Precharge power L H H H v
down mode . H X X X
Exit L H X
L V V \Y
DQM H X \Y X 7
. H X X X
No operation command H X X X
L H H H
(V=Valid, X=Don't care, H=Logic high, L=Logic low)
Notes :
1. OP Code : Operand code

2.

3.

4.

5.

A0 ~ A12 & BAO ~ BAL : Program keys. (@ MRS)

MRS can be issued only at all banks precharge state.

A new command can be issued after 2 CLK cycles of MRS.

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.

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 BAL is "High" at read, write, row active and precharge, bank B is selected.
If both BAO is "High" and BA1 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 BA1 is ignored and all banks are selected.

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 tRP after the end of burst.

. Burst stop command is valid at every burst length.
. 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)
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HANBIt

TIMING DIAGRAM

=1

3, Burst Length

Single Bit Read-Write-Read Cycle(Same Page) @CAS Latency

|
Row Active

DAM

Read

Write

Precharge

re

|:| : Don'tca

HANBIT Electronics Co., Ltd
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Power Up Sequence

HANBIt

115 116 17 |18

114

113

112
'\_a

|11

[N R TSI

i
|
I
]

)
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e
——]

I
I
)

i

BAo
BA1

ADDR

@
L e e e e e == — —- = = =
o
|||||||||||||||||||||||||||||||||| —
s
|||||||||||||||||| S
|||||||||||||| - ——
o3
o
@
@O
||||||||| ———_lao __
o]
=
L]
IIIIIIIII el ==
=
& 5
|||||||| JE Il | = S T
I I

|:| : Don't care

Row Active
(A-Bank)
HANBIT Electronics Co., Ltd

Mode Register Set

Auto Refresh Auto Refresh
-10 -

Precharge
(All Banks)
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HANBIt

4, tRDL=2CLK

Read & Write Cycle at Same Bank @Burst Length

[

ADDR

BAo

Ato/AP

— — I_/
] (]
e |l 1 |
e
L Bl Bl ===} -
=] (]
o [
I s jr={ [ [ R -
ﬂ E
— —
I = Olaee e ===} =
(] [m]
.
2
alf~~~~~ m ||||||||||||| -
—— ——_

N
|||||||||| ||-.NC|||I|||. - — -—
||||||| 2 - — — [N 75 Pp——— L — - —

~ ¥
T
||||||| B— | B I%IIII | — L —
¥ o
.} ]
3t - R I [ N - —
<) * n
T =]
] Y9l---O|s|----=-d F——-} -
g =
T g
L Ol ----I- MISIIIl ||||||
=213 2
¥ Q :4__.
= =T
4B -
__H
_
=4 Bainint Eniateiail a -~
Q2 x =z ™
<z
||||| JEY v U R N —— l | -
|
||||| L I i Lk R - —
W W
1 1 m
S o £ 3
(]
e}
(]

Precharge
(A-Bank)

Write

(A-Bank)

Row Active

Precharge

Read

Row Active
(A-Bank)

(A-Bank)

(A-Bank)

(A-Bank)

|:| : Don't care

1. Minimum row cycle times is required to complete internal DRAM operation.

*Note :

2. Row precharge can interrupt burst on any cycle. [CAS Latency - 1] number of valid output data

is available after Row precharge. Last valid output will be Hi-Z(tsHz) after the clcok.

3. Access time from Row active command. tcc '[THCU + CAS |B1GI‘1G)" - 1] +{sAC
4. Quput will be Hi-Z after the end of burst. (1, 2, 4, 8 & Full page bit burst)

HANBIT Electronics Co., Ltd
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Page Read & Write Cycle at Same Bank @Burst Length=4, tRDL=1CLK

CLOCK

CKE

RAS

CAS

ADDR

BAo

BAi

Ato/AP

DQ

DaMm

:Kﬁﬁﬁﬁﬁﬁﬁﬁég ? r i?UPLilUPUFLKRP\j
SR 1V S S S
' i L i\_l—/i\l L l/i\_l—/l\l\mL/I I\i/_?_
T VW \ |/ | ey

command to avoid bus contention
2. Row precharge will interrupt writing. Last data input, troL before Row precharge, will be written.
3. DQM should mask invalid input data on precharge command cyele when asserting precharge
before end of burst. Input data after Row precharge cycle will be masked internally.
4. 1DAL, last data in to active delay, is 1CLK + 20ns

| | | | | | | | | | | | | | | | | | | | '

1 1 1 1 1 1 I 1 1 1 1 | 1 1 1 1 1 1 | I 1
[ e U R A S 1 f L R A N B \ 1S

_\ ] 1 ! / \ ] ] ] !

1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 I I 1
1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 [ I 1
1 1 I 1 1 1 I

_\ 1/ \ 1/ \ / \ L/ \ 1 \ 1/ 1/
1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 I 1
1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 I I 1
| | | | |
{ra X u wy " uwy W
1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 | 1 I I 1
1 1 1 1 1 1 I | | | | I | | 1 |“_'( | I I 1
1 1 1 1 1 1 I I 1  ROL, I I 1
1 1 1 1 1 1 I I I 1
------mMMM@ mmmm--
1 1 1 1 1 1 I I I 1
1 1 1 1 1 1 I I lg— 1 Ll 1
1 1 1 1 1 1 I | | | | I | | | |1DAL NO“H I 1
1 1 1 1 1 1 I 1 1 1 1 I I I 1
1 1 1 1 1 1 | | 1 | 1
Y e e ey ey e 60 20 0 (W) oy m-- —
1 1 1 1 1 1 I 1 1 1 1 I I I 1
1 1 1 1 1 1 I 1 1 1 1 I | !I | | I I 1
1 1 1 1 1 1 I 1 1 1 1 I ICDL 1 1 1 | I I 1
t t f | 1 1
1 1 I \ \ 1 / \ 1 / \ 1 / / A\
I—/ 1 \_I_I_/ 1 \_I_/ | T T T T T T T T T T T T . LI_
1 1 1 1 1 1 I 1 1 wots 1 ! I 1 1 1 [ I I 1
1 1 1 I 1 1 - 1 1 1 1 1 L L 1
| | | I | | | | | | | I | |
1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 I I 1
Row Active Read Read Write Write Precharge Row Adiwe
(A-Bank) (A-Bank)  (A-Bank) (A-Bank)  (A-Bank) (A-Bank) (A-Bank)
[] : ponttcare
*Note : 1. To write data before burst read ends, DQM should be asserted three cycle prior to write
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Page Read & Write Cycle at Same Bank @Burst Length=4, tRDL=2CLK

10 41 12 13 14 .5 6 7 ,8 (10 (11 112 113 14 15 16 17 18 |19 ,
mxmxmxmxmxr ) mxmxmx ANavs
I
RN AT AUy A AUV AR UV AR AT ARV

A s
= 1 : ] ] i\_i_/i\l ] ] ] l/i\_i_/i\l |\‘ij/| \\I/
@II i 1 1 iﬁi/l 1 1 1 l\i/l_\:/ I/i\l | i\
o N 0 S
I W i W . W s Wl 5 W i O Y
o B | — |, |
e B S| R SR N5 . | )

A
ooz e EEIEIEC
ba T T R R S R B L T e
ot s oonnde
mI—/i‘_l_l_‘i\_l_/:\l T T T |\E/T\i/| |\i/| \/i\
0% s VLR NI g AU NV v

B A A A SRR

R(E:‘-'IB’:?::;D (AsBczng (A'?;:gk) {Air;ﬁk} {A\'—Mﬂrgik) P\:)—cﬂh:ﬂrs;g R[?\V?B?Zﬂ:;c

[] : Don'tcare

*Note : 1. To write data before burst read ends, DQM should be asserted three cycle prior to write

command to avoid bus contention.
2. Row precharge will interrupt writing. Last data input, troL before Row precharge, will be written.
3. DQM should mask invalid input data on precharge command cycle when asserting precharge
before end of burst. Input data after Row precharge cycle will be masked internally.
4. tDAL last data in to active delay, is 2CLK + 20ns.
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Page Read Cycle at Different Bank @Burst Length=4

10 41 12 .3 4 (7 18 19 10 11 ;12 ;13 14 15 ;16 417 118 19

cLock Nxme

AT
T i
RtV VI R s VY U —
SRV AUV A VW s

1 1
S G0 B D 0 i G G, D €
| | | | | | | | |
1

w it o
- Algrhi

ware Yo NewD)

CL=2

DQ

| | |
1 1 |
Row Active Read Read Read Read Precharge
(A-Bank) (A-Bank) (B-Bank) (C-Bank) (D-Bank) (D-Bank)
Row Aclive Row Acive Row Active Precharge
(B-Bank) (C-Bank) (D-Bank) (C-Bank)
Precharge Precharge
(A-Bank) (B-Bank)

|:| . Don't care

*Note: 1.CS can be don't cared when RAS, CAS and WE are high at the clock high going dege.
2.To in1errupt a burst read DY row prccnargc. both the read and the procharge banks must be the same.
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Page Write Cycle at Different Bank @Burst Length=4, tRDL=1CLK

(0 41 42 3 4 6 7 18 9 10 ;11 ;12 ;13 ;14 ;15 16 17 ,18 19 ,

acee NN

cke T T o R
= AT A T T
w TN A T e
o IR IEEOEENR =
- Rish AR W u—
- AT EET N T AT e
e DR LT RO AT e

DQ 1 1 1 1 1 I 1
1 1 1 1 1 1 I 1
1 1 1 1 1 I I 1CDL! 1 1 I 1 1 1 1 1{ROL! 1 I 1
1 1 1 1 1 I I 1 1 1 1 I 1 1 1 1 1 I 1 I 1
—_ T T 1 1 T T 1 1 I
WE _/ I \_/ I \ 1 / \ 1 / I \_/ I \ 1/ \ / \ I /
1 1 1 1 1 ] I 1 1 1 1 I 1 1 1 1 1 ] 1 I 1
1 1 1 1 1 | I 1 1 1 1 I 1 1 1 1 Note 1| 1 I 1
1 | I 1 1 1 1 I 1 1 1 1 1 f
paM \ i I [ [ [ [ [ [ [ 1 1 1 1 / I \
1 1 1 T T T T T T T T T T T T T T I 1 T 1
1 1 1 1 1 I I 1 1 1 1 I 1 1 1 1 1 I 1 I 1
Row Active Write Write Row Active Write Precharge
(A-Bank) (A-Bank) (B-Bank) (D-Bank) (D-Bank) (All Banks)
Row Active Row Active Write
(B-Bank) (C-Bank) (C-Bank)

|:| : Don't care

*Note: 1. Tointerrupt burst write by Row precharge, DQM should be asserted to mask invalid input data.
2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same.
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Page Write Cycle at Different Bank @Burst Length=4, tRDL=2CLK

10 11 12 13 4 7 18 19 110 11 112 113 114 115 16 17 18 19 ,

== AAARARMAAARARRARRRART
= AL TEE T e T
= TS A T e
o O BEORE ===
- R —
- BLAD e rr w———
= =

DQ 1 1 1 1 1 I 1
1 1 1 1 1 | I 1
1 1 1 1 1 1 | 1coL! 1 1 | 1 1 1 1 1tROL! 1 I 1
1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 I 1
— T T | | T T | | |
WE _/ 1oy / I \ I / \ 1 / oy / I \ I / \ 1 / \ ! /
1 1 1 1 1 1 | 1 1 1 [ T T [ T T T T
1 | 1 1 | 1 | | 1 1 | | 1 | 1 1 | | *Nota 1] | 1
| 1 | | 1 1 | | 1 | 1 1 | T T
DAM \ I | | I I | | I | o | / ooy
T T T T T T T T T T T T T T T T T 1 1 T T
1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 I 1
Row Active Wirite Write Row Active Write Precharge
(A-Bank) (A-Bank) (B-Bank) (D-Bank) (D-Bank) (All Banks)
Row Active Row Active Write
(B-Bank) (C-Bank) (C-Bank)

|:| : Don't care

*Note: 1. Tointerrupt burst write by Row precharge, DQM should be asserted to mask invalid input data.
2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same.
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Read & Write Cycle at Different Bank @Burst Length=4

(748 19 110 11 12 (13 14 415 16 17 18 19

'6\!'\_?XJlﬂ.ﬂ_f'\_?UU'\_ﬂ_f\_?'\JV

0 1 12 13 4

CLOCK '\_?'\_I’\_?'\J_\_F\_

1 * | 1
GE T —
W T
= b Ay w— - i
= Foiiy e e

ADDR _fReaf K CAd

BAo

BA1

Adol/AP

1
1
1
1
]
|
1
1
T
1
1
1
T T T
1 | | 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
CL=2 r T T T T
1 1 1 1 1
1 1 1 1 1
DQ | | | | |
| | | | |
CL=3 | ] ] } }
1 | | 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
—_— T T
we /L /1 \
| | | | |
1 1 1 1 1
1 1 1
DaMm \ I 1 |
T T T T T
Row Active Read Precharge Write Read
(A-Bank) (A-Bank) (A-Bank) (D-Bank) (B-Bank)
Row Active Row Active
(D-Bank) (B-Bank)

|:| : Don't care

*Note : 1. tcoL should be met to complete write.
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Read & Write Cycle with Auto Precharge | @Burst Length=4

10 11 12 13 14 15 16 17 18 19 10 ;11 ;12 (13 ;14 15 ;16 417 18 19
oo AP U AT
O
w R EER /T CEEN fEEA fETY
= ST ATy e
wii E—)c —
wo | A\ | | S | S— | A—, /i
BA1 I_\E/I |/_E_\E/|/i\l I I/i\l T I\E/I I I\i/_;—
Aroh? | R?al IRIBb i\l\i/ | \i/l | IR‘IACI | I/i\T
o oo R s
S - O 0 O S - oo
Y i I G s U —" ) w—
DQMI | | | i i i i i E/I\;/I | I\E/I | I\i i
b too r t 1
ek MioPre  podarBia)  hem epank) uto Pretergs
charge Auto Prccharge (A-Bank)

(A-Bank) Start Point

Row Active (A-Bank"Notet

(B-Bank)

|:| : Don't care

*Notel:  When Read(Write) command with auto precharge is issued at A-Bank after A and B Bank activation.
- if Read(Write) command without auto precharge is issued at B-Bank before A-Bank auto precharge starts, A-Bank
auto precharge will start at B-Bank read command input point .
- any command can not be issued at A-Bank during tRP after A-Bank auto precharge starts.

URL:www.hbe.co.kr -18 - HANBIT Electronics Co., Ltd



HANBIt HSD32M 64D8K P

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

0 11 42 43 4 45 6 47 18 19 110 (11 412 13 14 15 16 17 18 |19 ,
oo LU
L e kLB B R pra
YN
w A N TN T T T T T
m i—/i\l | I\E/I | I/i\l\i/ 1 1 1 1 1 1 | 1
o B R - O
w B EESED fEES O EEE=m=aE
w B, | (| Y | s
SO i i
0 et G
E L/i\l 1 I/i\l 1 I/i\_l/i\l 1 1 1 1 1 1 | 1
o UEIRINIIEY U UEREEY

! f e 1

Row Active Read with Auto Prcchargc Read with Auto Precharge

(A-Bank) Auto Precharge Start Point  Auto Precharge Start Point

(A-Bank) R{;\";B};Elze (B-Bank) (B-Bank)

(B-Bank)

D : Don't care

*Note 1:  Any command to A-bank is not allowed in this period.
{RP is determined from at aulo precharge start point
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HANBIt

2, Burst Length=4

Clock Suspension & DQM Operation Cycle @CAS Latency

- e — — — ]

- — ey — - — ]

- — T — - — ]

- — Ty — - — ]

i prep—

- — A — — - ]

- e — — — ]

- — ey — - — ]

vy — — —

- — e — — — ]

e e — — — — -+ — |- — —— —

- — ey — — —

[ pp—

B e L e

R Ep—

B e T e

ADDR

e

A1o/AP

Read

Clock
Suspension

Read

Row Aclive

Clock
Suspension

|:| : Don't care

*Note1 : DQM is needed to prevent bus contention.

HANBIT Electronics Co., Ltd

-20-

URL:www.hbe.co.kr



HANBIt HSD32M 64D8K P

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

A A A A AV AV aV aVaVaVaVatalaVataVaVats
e T

IR U IS

w D fEy eEmmy uy e I

Wy e e e Eeeeeey | G

BA(]:_\E/I I\E/I

o AV

AofAP RABI |\E/I

R REAEk

R v s W o R W

SO N B 8 s
R Tﬁ\i' | | RTd | | | -B [TS1 | RTd | | | | -PTh |
ABank (ABank TP Bank (ABan

|:| : Don't care

*Note : 1. At full page mode, burst is finished by burst stop or precharge.
2. About the valid DQs after burst stop, it is same as the case of RAS interrupt.
Both cases are illustrated above timing diagram. See the label 1, 2 on them.
But at burst write, Burst stop and RAS interrupt should be compared carefully.
Refer the timing diagram of "Full page write burst stop cycle”.
3. Burst stop is valid at every burst length.
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Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Full Page Burst, tRDL=1CLK

10 1,2 12 113 14 15 16 17 119

CLOCK 'J_\_i_\_i_\_

18

—_——— -

ARARRAARRRRARRARRRRAS
¢ T T T
= & sy emmEy W esmE | g
w UL | Ty | | [EeTEEny | nus
- L SER Sesemmh SusimE s
A e N e W A U S
e SNER SEmEmmmn semmeh | fem
T
o NEEEREFUEREEEL.
B N R A A .
Themo  aaa - esanky

|:| : Don't care

*Note : 1. Atfull page made, burst is finished by burst stop or precharge.
2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding
memary cell. It is defined by AC parameter of troL.
DQM at write interrupted by precharge command is needed to prevent invalid write.
DQM should mask invalid input data on precharge command cycle when asserting precharge
before end of burst. Input data after Row precharge cycle will be masked internally.
3. Burst slop is valid at every burst length.
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Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Full Page Burst, tRDL=2CLK

CLOCK

CKE

RAS

CAS

ADDR

BAo

BA1

A1o/AP

DQ

DaMm

A AN U R AU
T N
B | — i | — | /A
O e | " |
B | e | v, | [
B A FEmesaes AEs s | G
oteh smmeh smmm

| | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
L 1 1 L 1 1 I 1 ] 1 | 1 1 1 1 L 1 | | ]
ERNNy. AN W
| | | | | | | | | | | | | | | | | | | | |
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 | 1 1 1 1 1 1 1 | 1
\ | | | | | | { \ | | | | | | I I
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
Row Active Write Burst Stop Write Precharge
(A-Bank) (A-Bank) (A-Bank) (A-Bank)

|:| : Don't care

*Note : 1. Atfull page mode, burst is finished by burst stop or precharge.
2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding
memory cell. It is defined by AC parameter of troL.
DQM at write interrupted by precharge command is needed to prevent invalid write.
DQM should mask invalid input data on precharge command cycle when asserting precharge
before end of burst. Input dala after Row precharge cycle will be masked internally.
3. Burst stop is valid at every burst length.
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Burst Read Single bit Write Cycle @Burst Length=2

(0 11 12 13 14 5 6 7T 18 9 10 ;11 ;12 13 14 ;15 ;16 ;17 18 |19 ,
I
AV AY AV AV AV AV AV A AV AV AV AW AR AV AV AV AV AWAUAY
LNOM | ] ] ] l ] ] L HIGH—L ] | ] ] ] ] ] | |
T T T S S S O S S S S R
1 I 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
— | 1 1 I t t t t I | 1 I
CS A / 1 1 \ 1 1 | / I 1 1 1y / 1 \ | / 1 \ 1 f 1 1 1 \ | } I
1 1 1 I 1 1 1 1 1 1 1 1 I
1 I 1 1 1 | I I 1 1 1 I 1 I 1 1 1 1 1 I |
I L S : L L L L I . + . + L L L I
I 1 I I I 1 I f
RAS ll_LI_I_/I | \ T T T \ 1 / T / | \_I_/ | \ \ 1 T
1 I 1 1 : : : : : 1 : : :_Nmzl : 1 1 1 | |
@ 7\ .\:/:\: B /:\.\:/.\:/ [\
1 I 1 | 1 1 I I 1 1 1 | | | | 1 1 I I
1 | 1 1 1 | | 1 1 1 | 1
ADDR - ..
: : T T T R N T R N R T R R N R R R
i I 1 1 I T I T T
BAo |_\ L \ 1 ! / / I \ I / / | \ / Loy
1 | 1 1 1 1 I | 1 1 1 I 1 | 1 1 1 1 1 I |
1 I 1 1 1 1 I I 1 1 1 I 1 [ 1 1 1 1 1 I |
I 1 I I T 1 I
w BOARR AN AT N P e, A
1 I 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
1 T T 1 |
wore BENEERR (o) EEEERIER | ) AR R
1 I 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
1 I 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
! I 1 Y e U I I - 1 I I~ ! 1 1 C:)-—:—:—
CL=2 | | | | \DAa0} ! | ' {QAchoAh} ! | ! \DBc0f ! ! | QCdo | !
DQ 1 I 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
1 I 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
1 I 1 1 1 1 I I 1 1 1 I 1 1 1 1 1 1 1 I
0123 bt oo}
1 I 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
1 I 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
| 1 1 1 1 | | 1 1 1 | 1 1 1 1 1 1 1 |
we I/ @/ N A w A .
1 I 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
1 | 1 1 1 1 I I 1 1 1 I 1 I 1 1 1 1 1 I I
1 1 I I 1 I 1 1 1 1
DQM V1 | L1 / \ | L 1/
] | ] ] ] ] | | ] ] ] | ] | ] ] ] ] ] | |
Row Active Row Active Row Active Read Precharge
(A-Bank) (B-Bank) (C-Bank) (C-Bank) (C-Bank])
Write Write with
(A-Bank) Read with Auto Precharge
Auto Precharge (B-Bank)
(A-Bank)
|:| : Don't care
*Note : 1. BRSW modes is enabled by setting As "High" at MRS (Mode Register Set).

At the BRSW Mode, the burst length at write is fixed to "1" regardless of programmed burst length.
2. When BRSW write command with aufo precharge is executed, keep it in mind that tras should not be violated

Auto precharge is executed at the burst-end cycle, so in the case of BRSW write command,
the next cycle starts the precharge.
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4

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

HANBIt

\ 1/
i
L}/
n
f

- - = e — = - I ) A E R —_—

RAS
CAS
BA
W
DaMm

ADDR
A1o/AP

|:| : Dont Care

HANBIT Electronics Co., Ltd

Active
Power-down
Exit
-25.-

Entry

Active
Power-down

Row Active

Exit

Precharge
Power-down

Entry
1. Both banks should be in idle state prior to entering precharge power down mode.

2. CKE should be set high at least 1CLK + 1ss prior to Row active command

3. Can not violate minimum refresh specification. (64ms)

Precharge
Power-down

*Note :
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Self Refresh Entry & Exit Cycle

10 01 42 43 44 45 46 47 48 9 10 11 12 (13 ;14 15 (16 17 18 |19,
I 1
S AW AW A ; YAVAVAWAVAVANAVAUAYA
i 1 I 1 T T T 1 T et I 1 1 | | | 1 I i
| | ety | I | I | 10 e——HRCMin ——n | | I |
| I ool ! | | I | I | I I I L1 bee ! | | I |
| | | I | I | I I " — 4 : : : " :
CKE 1 T | | | | Noted | I I f I | | | | | | I |
| |_b o t t I — t t t f I | | | 1 1 1 I 1
| | | | | I | I | I I I | | | | | | I |
| 1 185 | | | | | I | I | I | | | | | | | |
1 1 | 1 1 1 N I 1 I | I Y 1 | 1 1 | 1
— | Notes 1 1 1 | 1 1 T 1
CS \ 1 / 1 /me | | W A | I |
| | | | | | | | | | | | | | | | | | | | |
| | | | | | I | I | I I I | | | | | | I |
| | | | | | fy 1 I | I I I ol | | | | I |
— | |
RAS \ | / 1 ) \ | /
] ] ] T T ] T T ] T ] T T ] ] T rom? | ] i ]
| | | | | | I | I | I I I | | | 1 | | I |
| | | | | | I | I | I I I | | | | | | I |
L 1 1 1 1 1 L 1 1 1 1 I 1 1 I 1 1 1 1 ! 1
GAS T T \ : / T T T T P T T T T T T T 3‘| T \ : / T T T T
| | | | | | I | I | I I I | | | | | | I |
| | | | | | I | I | I I I | | | | | | I |
| 1 1 1 1 1 Ly 0 I 1 I I I 1oyl 1 1 1 1 I 1
ADDR 5 Wy
| 1 1 1 1 1 I 1 I 1 I I I 1 1 1 1 1 1 I 1
| | | | | | I | I | I I I | | | | | | I |
| | | | | | f,ol I | I I I o | | | | I |
BAo~BA1 o 3
i ] ] ] ] ] T ] 1 ] 1 T 1 T T ] ] ] ] T ]
| | | | | | I | I | I I I | | | | | | I |
| | | | | | I | I | I I I | | | | | | I |
1 1 1 1 1 1 L 1 1 1 1 1 1 1 I 1 1 1 1 1 1
At/AP » 3
| | | | | | I | I | I I I | | | | | | I i
| | | | | | I | I | I I I | | | | | | I |
| | | 1 | | I | I | o I | | | | | | I |
oQ r—rT——T7THZ—T—T/l—T—T—T T HZI T AT T T
I I I I I I I I I I I I I I I I I I I I |
| | | | | | I | I | I I I | | | | | | I |
_ 1 1 1 1 1 1 L 1 1 1 1 I 1 1 J) L 1 1 1 1 I 1
W A = =
| | | | | | I | I | I I I | | | | | | I |
| | | | | | I | I | I I I | | | | | | I |
1 1 1 1 1 1 Ly 1 I 1 I | I 1l 1 1 1 1 | 1
DQM : I
| 1 1 1 1 1 I 1 I 1 I I I 1 1 1 1 1 1 1
Self Refresh Entry Self Refresh Exit Auto Refresh

[_] :Dontcare

*Note: TO ENTER SELF REFRESH MODE

1. TS, RAS & CAS with CKE should be low at the same clcak cycle.
2. After 1 clock cycle, all the inputs including the system clock can be don't care except for CKE.
3. The device remains in self refresh mode as long as CKE stays "Low".
cf.) Once the device enters self refresh mode, minimum tras is required before exit from self refresh.

TO EXIT SELF REFRESH MODE

4. System clock restart and be stable before returning CKE high.

5. CS starts from high.

6. Minimum R is required after CKE going high to complete self refresh exit.

7. 4K cycle(64Mb ,128Mb) or BK cycle(256Mb) of burst auto refresh is required before self refresh entry and
after self refresh exit if the system uses burst refresh.
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Auto Refresh Cycle

Mode Register Set Cycle

HANBIt

|Iu...l|||I| |I||
U\_
o _——
= Ll (]
[} = 3

CAS

ADDR

New Command

HANBIT Electronics Co., Ltd

Auto Refresh

-27 -

Ne
ammand

—~
L

MRS

Wi

1. /CS, IRAS, ICAS, /WE activation at the same clock cycle with address key will set internal mode resister

2.Minimum 2 clock cycle should be met before new /RAS activation.

* All banks precharge should be completed before Mode Resister Set cycle and auto refresh cycle
3.Please refer to Mode Resister Set table

--MODE RESISTER SET CYCLE--

DM
*Note :
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PACKAGING INFORMATION

Unit : mm
Front View
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Rear View
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[w] ol [ ] o] o
o - e
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H [ —
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m o l
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115,57
ORDERING INFORMATION
Part Number Density Org. Package Ref. Vcce MODE MAX.frq
. CL3
HSD32M64D8KP-13 256MByte | 32M x64 | 168 Pin-DIMM 4K 3.3V SDRAM 133MHz
] CL3
HSD32M64D8KP-10L 256MByte | 32M x 64 | 168 Pin-DIMM 4K 3.3V SDRAM 100MHz
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