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Description

All inputs and outputs are referred to the rising edge of the clock input. The HM5216808C Series,
HM5216408C Series are compatible with SSTL-3 (Stub Serires-Terminated Transceiver Logic for 3.3
V) Class II.

Features

* 3.3V Power supply
¢ Clock frequency: 125 MHz/100 MHz/83 MHz (max)
e SSTL interface
 Single pulsed RAS
¢ 2 Banks can operates simultaneously and independently
* Burst read/write operation and burst read/single write operation capability
¢ Programmable burst length: 2/4/8
s 2 variations of burst sequence
— Sequential (BL = 2/4/8)
— Interleave (BL = 2/4/8)
» Programmable CAS latency: 2/3
* Refresh cycles: 4096 refresh cycles/64 ms
¢ 2 variations of refresh
— Auto refresh
— Self refresh

Preliminary:The specification of this device are subject to change without notice. Please contact your
nearest Hitachi’s Sales Dept. regarding specification.
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HMS5216808C Series, HM5216408C Series

Ordering Information
Type No. Frequency Package
HM5216808CTT-80 125 MHz 400-mil 44-pin plasticTSOP II
HM5216808CTT-10 100 MHz (TTP-44DE)
HM5216808CTT-12 83 MHz
HM5216408CTT-80 125 MHz
HM5216408CTT-10 100 MHz
HM5216408CTT-12 83 MHz
Pin Arrangement
HM5216808CTT Series HM5216408CTT Series
Voo E 1) a4 ] vgg Vee [ 10 44| ] vgg
voo [ |2 a3[ ] vor Nne [] 2 a3 | ne
Ves@ [ |3 22| | vss@ ves@ [ |3 2] | VssQ
vo1 [ | 4 41| ] voe voo [ |4 41| | vos
Vec@ [ |5 20| ] vea Veca [ |5 a| | v
oz [ |e 39| | vos NG [ |6 39| | NC
Ves@ [ |7 38| | vgsQ vss@ [ |7 38| | vgsQ
o3 [ | s 37| | vos vo1 [ |8 37| ] wvoz
Vec@ [ | o 36| | vec@ Vec@ [ |9 36| | veca
NG [ |10 35 | Veer Ne [ |10 35| | Vger
NG [ |11 34[ ] ne Ne [ |11 34| ] NC
WE E12 33:] DQM WE [:12 33] DQM
CAS [13 32:| CLK CAS |‘__13 32:\ CLK
RAS Em 31:|CKE RAS |:14 31:lCKE
cs |:15 SO]NC Ccs E15 30:]Nc
A1 %16 29:] A9 A1 |:1e 293 A9
A10 17 28:] A8 A10 |: 17 28:| A8
A0 [: 18 27:] A7 A0 |: 18 271 A7
A1 [:19 26:| A6 A1 E19 261 A6
A2 l:zo 25:|A5 A2 I:zo 25:|A5
A3 |:21 24:| A4 A3 |:21 24] A4
Vce [__‘ 22 23 :’ Vss Ve |: 22 2sj Vss
(Top view) (Top view)
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HM5216808C Series, HM5216408C Series

Pin Description (HM5216808C Series)

Pin name Function
A0 to A11 Address input
+ Row address A0 to A10
* Column address AOto A8
» Bankselect address A11
1/00 to 1107 Data-input/output
Ccs Chip select
RAS Row address strobe command
CAS Column address strobe command
WE Write enable command
DQM Input/output mask
CLK Clock input
CKE Clock enable
Vee Power for internal circuit
Vss Ground for internal circuit
V@ Power for I/0 pin
VesQ Ground for I/O pin
Vier Reference voltage
NC No connection
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HM5216808C Series, HM5216408C Series

Pin Description (HM5216408C Series)

Pin name Function
A0 to A1 Address input
* Row address AOto A10
o Column address AO to A9
e Bankselect address A11
1700 to 1/03 Data-input/output
Cs Chip select
RAS Row address strobe command
CAS Column address strobe command
WE Wirite enable command
DQM Input/output mask
CLK Clock input
CKE Clock enable
Vee Power for internal circuit
Vs Ground for internal circuit
VecQ Power for /O pin
VesQ Ground for I/O pin
Veer Reference voltage
NC No connection
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HM5216808C Series, HM5216408C Series

Block Diagram (HM5216808C Series)
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HM5216808C Series, HM5216408C Series

Block Diagram (HM5216408C Series)
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HM5216808C Series, HM5216408C Series

Pin Functions

CLK (input pin): CLK is the master clock input to this pin. The other input signals are referred at
CLK rising edge.

CS (input pin): When CS is Low, the command input cycle becomes valid. When CS is High, all
inputs are ignored. However, internal operations (bank active, burst operations, etc.) are held.

RAS, CAS, and WE (input pins): Although these pin names are the same as those of conventional
DRAMs, they function in a different way. These pins define operation commands (read, write, etc.)

depending on the combination of their voltage levels. For details, refer to the command operation
section,

A0 to A10 (input pins): Row address (AX0 to AX10) is determined by AO to A10 level at the bank
active command cycle CLK rising edge. Column address (AYO to AY8; HM5216808C Series, AYO to
AY9; HM5216408C Series) is determined by AQ to A8 or A9 (A8; HM5216808C Series, A9;
HM5216408C Series) level at the read or write command cycle CLK rising edge. And this column
address becomes burst access start address. A10 defines the precharge mode. When A10 = High at the
precharge command cycle, both banks are precharged. But when A10 = Low at the precharge
command cycle, only the bank that is selected by A11(BS) is precharged.

Al1 (input pin): All is a bank select signal (BS). The memory array of the HM5216808C Series, the
HM5216408C Series is divided into bank 0 and bank 1. HM5216808C Series contain 2048 row x 512
column x 8 bits. HM5216408C Series contain 2048 row x 1024 column X 4 bits. If A1l is Low, bank
0O is selected, and if A1l is High, bank 1 is selected.

CKE (input pin): This pin determines whether or not the next CLK is valid. If CKE is High, the next
CLK rising edge is valid. If CKE is Low, the next CLK rising edge is invalid. This pin is used for
power-down and clock suspend modes.

DQM (input pins): DQM controls input/output buffers.

Read operation: If DQM is High, the output buffer becomes High-Z. If the DQM is Low, the output
buffer becomes Low-Z.

Write operation: If DQM is High, the previous data is held (the new data is not written). If DQM is
Low, the data is written.

/OO0 to /O7 (I/O pins): Data is input to and output from these pins. These pins are the same as those
of a conventional DRAM.

Vec and Vi Q (power supply pins): 3.3 V is applied. (V. is for the internal circuit and VeQ is for
the output buffer.)

Vs and V5Q (power supply pins): Ground is connected. (Vs is for the internal circuit and Vi Qis
for the output buffer.)

Vxer (input pin): V.. is reference voltage for input buffers.
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HMS5216808C Series, HM5216408C Series

Command Operation

Command Truth Table

The synchronous DRAM recognizes the following commands specified by the CS, RAS, CAS, WE and
address pins.

CKE
Function Symbol n-1 n CS RAS CAS WE A11 A10 AOtoA9
Ignore command DESL H x H x X x X X P
No operation NOP H X L H H H X X
Column address and read READ H x L H L H \ Vv
command

Read with auto-precharge READA H

Column address and write WRIT H
command

,_
T
o o
<
<

-
I
[
r
<
-
<

Write with auto-precharge WRITA H X L H L
Row address strobe and ACTV

-
<
<

I
X

-
-
o
<
<

bank act.

Precharge select bank PRE H b3 L L H L \ L X
Precharge all bank PALL H X L L H L % H x
Refresh REF/SELF H A L L L H X X x
Mode register set MRS H X L L L L \ A \

Note: H: V.. L: V. xV,orV,. V: Valid address input

Ignore command [DESL]: When this command is set (CS is High), the synchronous DRAM ignore
command input at the clock. However, the internal status is held.

No operation [NOP): This command is not an execution command. However, the internal operations
continue.

Column address strobe and read command [READ]: This command starts a read operation. In
addition, the start address of burst read is determined by the column address (AYO to AYS;

HM5216808C Series, AY0 to AY9; HM5216408C Series) and the bank select address (BS). After the
read operation, the output buffer becomes High-Z.

Read with auto-precharge [READ A]: This command automatically performs a precharge operation
after a burst read with a burst length of 2, 4, or 8.

Column address strobe and write command [WRIT]: This command starts a write operation.
When the burst write mode is selected, the column address (AYO to AY8; HM5216808C Series, AY0
to AY9; HM5216408C Series) and the bank select address (A11) become the burst write start address.
When the single write mode is selected, data is only written to the location specified by the column

address (AY0 to AY8; HM5216808C Series, AY0 to AY9; HM5216408C Series) and the bank select
address (Al1).
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HM5216808C Series, HM5216408C Series

Write with auto-precharge [WRIT AJ: This command automatically performs a precharge operation
after a burst write with a length of 2, 4, or 8, or after a single write operation.

Row address strobe and bank activate [ACTV]: This command activates the bank that is selected by
All (BS) and determines the row address (AX0 to AX10). When All is Low, bank 0 is activated.
When A1l is High, bank 1 is activated.

Precharge selected bank [PRE]: This command starts precharge operation for the bank selected by
All. If Allis Low, bank O is selected. If A11 is High, bank 1 is selected.

Precharge all banks [PALL]: This command starts a precharge operation for all banks.

Refresh [REF/SELF]: This command starts the refresh operation. There are two types of refresh

operation, the one is auto-refresh, and the other is self-refresh. For details, refer to the CKE truth table
section.

Mode register set [MRS]: Synchronous DRAM has a mode register that defines how it operates. The
mode register is specified by the address pins (A0 to A11) at the mode register set cycle. For details,
refer to the mode register configuration. After power on, the contents of the mode register are
undefined, execute the mode register set command to set up the mode register.

DQM Truth Table

CKE
Function Symbol n-1 n DaM
Write enable/output enable ENB H X L
Write inhibit/output disable MASK H X H

Note: H: V. L: V.. x:V,orV,.

The HM5216808C series, HM5216408C Series can mask input/output data by means of DQM.
During reading, the output buffer is set to Low-Z by setting DQM to Low, enabling data output. On the
other hand, when DQM is set to High, the output buffer becomes High-Z, disabling data output.

During writing, data is written by setting DQM to Low. When DQM is set to High, the previous data is
held (the new data is not written). Desired data can be masked during burst read or burst write by

setting DQM. For details, refer to the DQM control section of the HM5216808C Series, HM5216408C
Series operating instructions.
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HM3216808C Series, HM5216408C Series

CKE Truth Table
CKE
Current state  Function n-1n CS RAS CAS WE  Address
Active Clock suspend mode entry H L H x X X x
Any Clock suspend L L X x X X X
Clock suspend Clock suspend mode exit L H x x X X X
ldle Auto-refresh command REF  H H L L L H X
ldle Self-refresh entry  SELF H L L L L H X
Idle Power down entry H L L H H H X
H L H X X x X
Self refresh Self refresh exit SELFX L H L H H H x
L H H X x X x
Power down Power down exi L H L H H H X
L H H x X X X

Note: H: V. L:V,.x:V,orV,.

Clock suspend mode entry: The synchronous DRAM enters clock suspend mode from active mode

by setting CKE to Low. The clock suspend mode changes depending on the current status (1 clock
before) as shown below.

ACTIVE clock suspend: This suspend mode ignores inputs after the next clock by internally
maintaining the bank active status.

READ suspend and READ A suspend: The data being output is held (and continues to be output).

WRITE suspend and WRIT A suspend: In this mode, external signals are not accepted. However,
the internal state is held.

Clock suspend: During clock suspend mode, keep the CKL to Low.

Clock suspend mode exit: The synchronous DRAM exits from clock suspend mode by setting CKE
to High during the clock suspend state.

IDLE: In this state, all banks are not selected, and completed precharge operation.

Self-refresh entry [SELF]: When this command is input during the IDLE state, the synchronous
DRAM starts self-refresh operation. After the execution of this command, self-refresh continues while

CKE is Low. Since self-refresh is performed internally and automatically, external refresh operations
are unnecessary.

Power down mode entry: When this command is executed during the IDLE state, the synchronous

DRAM enters power down mode. In power down mode, power consumption is suppressed by cutting
off the initial input circuit.

Self-refresh exit: When this command is executed during self-refresh mode, the synchronous DRAM

can exit from self-refresh mode. Afier exiting from self-refresh mode, the synchronous DRAM enters
the IDLE state.
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HM5216808C Series, HM5216408C Series

Power down exit: When this command is executed at the power down mode, the synchronous DRAM

can exit from power down mode. After exiting from power down mode, the synchronous DRAM
enters the IDLE state.

Function Truth Table

The following table shows the operations that are performed when each command is issued in each
mode of the synchronous DRAM.

Current state CS RAS CAS WE Address Command Operation
Precharge H x X X X DESL Enter IDLE after t,
L H H H % NOP Enter IDLE after t,,
L H L H BA, CA, A10 READ/READ A ILLEGAL
L H L L BA, CA,A10 WRITWRITA ILLEGAL
L L H H BA, RA ACTV ILLEGAL
L L H L BA, A10 PRE, PALL NOP
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
idle H X X X X DESL NOP
L H H H X NOP NOP
L H L H BA, CA, A10 READ/READ A ILLEGAL
L H L L BA, CA, A10 WRITWRITA ILLEGAL
L L H H BA, RA ACTV Bank and row active
L L H L BA, A10 PRE, PALL NOP
L L L H X REF, SELF Refresh
L L L L MODE MRS Mode register set
Row active H X X X X DESL NOP
L H H H X NOP NOP
L H L H BA, CA,A10 READ/READ A Begin read
L H L L BA, CA, A10 WRIT/WRIT A Begin write
L L H H BA, RA ACTV Other bank active ILLEGAL on
same bank*
L L H L BA, A10 PRE, PALL Precharge
L H X REF, SELF ILLEGAL
L MODE MRS ILLEGAL
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HM5216808C Series, HM5216408C Series

Current state CS RAS CAS WE Address Command Operation
Read H X X X X DESL Continue burst to end
L H H H X NOP Continue burst to end
L H L H BA, CA, A10 READ/READ A Continue burst read to CAS
latency and New read
L H L L BA, CA, A10 WRIT/WRIT A Term burst read/start write
L L H BA, RA ACTV Other bank active ILLEGAL on
same bank*
L L H L BA, A10 PRE, PALL Term burst read and Precharge
L L L H x REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
Read with H X X X X DESL Continue burst to end and
auto- precharge
precharge
L H H H b3 NOP Continue burst to end and
precharge
H H BA, CA, A10 READ/READ A ILLEGAL
L L BA, CA, A10 WRITWRITA ILLEGAL
L H BA, RA ACTV Other bank active ILLEGAL on
same bank®
L L H L BA, A10 PRE, PALL ILLEGAL
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
Write H x x X X DESL Continue burst to end
L H H H X NOP Continue burst to end
L H L H BA, CA, A10 READ/READ A Term burst and New read
L H L L BA, CA, A10 WRIT/WRIT A Term burst and New write
L L H H BA, RA ACTV Other bank active ILLEGAL on
same bank*
L L H L BA, A10 PRE, PALL Term burst write and
Precharge*?
H X REF, SELF ILLEGAL
L MODE MRS ILLEGAL
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HM5216808C Series, HM5216408C Series

Current state CS RAS CAS WE Address Command Operation
Write with H X X X X DESL Continue burst to end and
auto- precharge
precharge
L H H H X NOP Continue burst to end and
precharge
H L H BA, CA, A10 READ/READ A ILLEGAL
L L BA, CA, A10 WRIT/WRIT A ILLEGAL
L H H BA, RA ACTV Other bank active ILLEGAL on
same bank™
L L H L BA, A10 PRE, PALL ILLEGAL
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL
Refresh H x X X X DESL Enter IDLE after t.
(auto-refresh)
L H H H X NOP Enter IDLE after t,.
L H L H BA, CA, A10 READ/READ A ILLEGAL
L H L L BA, CA,A10 WRIT/WRITA  ILLEGAL
L L H H BA, RA ACTV ILLEGAL
L L H L BA, A10 PRE, PALL ILLEGAL
L L L H X REF, SELF ILLEGAL
L L L L MODE MRS ILLEGAL

Notes: 1. H: V. LV .x:V, orV,.
The other combinations are inhibit.
2. Aninterval of t,,, is required between the final valid data input and the precharge command.

3. I taep is not satisfied, this operation is illegal.
From [PRECHARGE]

To [DESL], [NOP]: When these commands are executed, the synchronous DRAM enters the IDLE
state after tg, has elapsed from the completion of precharge.

From [IDLE]

To [DESL], [NOP], [PRE] or [PALL]): These commands result in no operation.

To [ACTV]: The bank specified by the address pins and the ROW address is activated.

To [REF], [SELF]: The synchronous DRAM enters refresh mode (auto-refresh or self-refresh).

To [MRS]: The synchronous DRAM enters the mode register set cycle.
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HMS5216808C Series, HM5216408C Series

From [ROW ACTIVE]

To [DESLY], [NOP]: These commands result in no operation.

To [READ], [READ A]: A read operation starts. (However, an interval of tycp, is required.)
To [WRIT], [WRIT A]: A write operation starts. (However, an interval of tg, is required.)

To [ACTV]: This command makes the other bank active. (However, an interval of tggy, is required.)
Attempting to make the currently active bank active results in an illegal command.

To [PRE], [PALL]: These commands set the synchronous DRAM to precharge mode. (However, an
interval of tg, is required.)

From [READ]

To [DESL], [NOP]: These commands continue read operations until the burst operation is completed.

To [READ], [READ A]: Data output by the previous read command continues to be output. After
CAS latency, the data output resulting from the next command will start.

To [WRIT], [WRIT A]: These commands stop a burst read, and start a write cycle.

To [ACTV]: This command makes other banks bank active. (However, an interval of g, is
required.) Attempting to make the currently active bank active results in an illegal command.

To [PRE], [PALL]: These commands stop a burst read, and the synchronous DRAM enters precharge
mode.
From [READ with AUTO-PRECHARGE]

To [DESL], [NOP): These commands continue read operations until the burst operation is completed,
and the synchronous DRAM then enters precharge mode.

To [ACTV]: This command makes other banks bank active. (However, an interval of &g, is
required.) Attempting to make the currently active bank active results in an illegal command.
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HMS216808C Series, HM5216408C Series

From [WRITE]

To [DESL], [NOP]: These commands continue write operations until the burst operation is completed.
To [READ], [READ A]: These commands stop a burst and start a read cycle.

To [WRIT], [WRIT A]: These commands stop a burst and start the next write cycle.

To [ACTV]: This command makes the other bank active. (However, an interval of tzyp is required.)
Attempting to make the currently active bank active results in an illegal command.

To [PRE], [PALL]: These commands stop burst write and the synchronous DRAM then enters
precharge mode.
From [WRITE with AUTO-PRECHARGE]

To [DESL], [NOP]: These commands continue write operations until the burst is completed, and the
synchronous DRAM enters precharge mode.

To [ACTV]: This command makes the other bank active. (However, an interval of ty is required.)
Attempting to make the currently active bank active results in an illegal command.
From [REFRESH]

To [DESL], [NOP]: After an auto-refresh cycle (after tp.), the synchronous DRAM automatically
enters the IDLE state.

B 4496203 002757k 075 WA



HMS216808C Series, HM5216408C Series

Simplified State Diagram

WRITEA
SUSPEND

POWER
APPLIED

REGISTER [l
SET

MRS

ACTIVE

REFRESH

0
REFRESH

SUSPEND

SUSPEND

== Automatic transition after completion of command.
— Transition resulting from command input.

Note: 1. After the auto-refresh operation, precharge operaaation is performed automatically and enter the

IDLE state.
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HM5216808C Series, HMS5216408C Series

Mode Register Configuration

The mode register is set by the input to the address pins (A0 to A11) during mode register set cycles.

The mode register consists of five sections, each of which is assigned to address pins.

All, A10, A9, AB (OPCODE): The synchronous DRAM has two types of write modes. One is the

burst write mode, and the other is the single write mode. These bits specify write mode.

Burst read and BURST WRITE: Burst write is performed for the specified burst length starting from

the column address specified in the write cycle.

Burst read and SINGLE WRITE: Data is only written to the column address specified during the

write cycle, regardless of the burst length.

A7: Keep this bit Low at the mode register set cycle.

A6, AS, A4 (LMODE): These pins specify the CAS latency.

A3 (BT): A burst type is specified.

A2, A1, A0 (BL): These pins specify the burst length.

A11|A1o A9|A8 A7 A6|A5|A4 A3

A2|A1 |Ao

OPCODE o] LMODE BT BL
A6 | A5| A4 |CAS Latency A3 | Burst Type Burst Length
ol 0| O R 0 | Sequential A2| A1 1 A0 BT=0 |BT=1
o o} 1 R 1 | Interleave 0] of o R R
0| 1| 0O 2 0] 0} 1 2 2
0] 1] 1 3 ol 1] o 4 4
11 X] X R o] 1| 1 8 8
11 0] O R R
A11|A10| Ag| A8 Write mode 110} 1 R R
0 0 0 | O | Burst read and burst write 1/1] 60 R R
X X 0 1 R 1 1 1 R R
X X | 1| O |Burstreadand SINGLE WRITE Ris Reserved (inhibit)
X | X{1]1 R X:0or1
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HM5216808C Series, HM5216408C Series

Burst Sequence
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HMS5216808C Series, HM5216408C Series

Operation of HM5216808C Series, HM5216408C Series

Read/Write Operations

Bank active: Before executing a read or write operation, the corresponding bank and the row address
must be activated by the bank active (ACTV) command. Either bank O or bank 1 is activated according
to the status of the A11 pin, and the row address (AXO0 to AX10) is activated by the A0 to A10 pins at
the bank active command cycle. An interval of trcp, is required between the bank active command
input and the following read/write command input.

Read operation: A read operation starts when a read command is input. Output buffer becomes Low-
Z in the (CAS Latency - 1) cycle after read command set. HM5216808C series, HM5216408C series
can perform a burst read operation. The burst length can be set to 2, 4 or 8. The start address for a
burst read is specified by the column address (AYO to AY8; HM5216808C Series, AY0 to AY9;
HM5216408C Series) and the bank select address (A11) at the read command set cycle. In aread
operation, data output starts after the number of cycles specified by the CAS Latency. The CAS
Latency can be set to 2 or 3. When the burst length is 2, 4, or 8, the Dout buffer automatically becomes

High-Z at the next cycle after the successive burst-length data has been output. The CAS latency and
burst length must be specified at the mode register.

CAS Latency
: taRco !
Command ACTV HEADX
Address Row Colum
CL=2 @utOXouH Xout2 X out3>
Dout
ClL-3 j/out 0 X out 1X out 2X out 3)

CL:CAS latency
Burst length = 4
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HM5216808C Series, HM5216408C Series

Burst Length

o MM MMM L ML UL L UL

. trep
Command R -
Address __ X Row X Youms T -
oo p——————————————————————— s —
BL=2
Dout { = Tmeemnen s —— e
—— out OX(out 1X(out 2 out 3Xout A out BY(out )Xot Tp———-=--=+ == s

BL : Burst Length
CAS Latency = 2

Write operation: Burst write or single write mode is selected by the OPCODE (Al1, A10, A9, AB) of
the mode register.

Burst write: A burst write operation is enabled by setting OPCODE (A9, A8) to (0, 0). A burst write
starts in the same cycle as a write command set. (The latency of data input is 0.) The burst length can
be set to 2, 4 or 8, like burst read operations. The write start address is specified by the column address
(AYO to AY8; HMS5216808C Series, AYO to AY9; HM5216408C Series) and the bank select address
(A9) at the write command set cycle.

S A O I N I

] t .
' LY
Command ~“YaorwX__ YR} -

Address m-‘m y S

{n 0 Xin 1 ————
BL=2
Din e ———

R T Y €5 5 (Y3 (1 (1D (1) S

BL=8

CAS Latency =2, 3
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HM5216808C Series, HM5216408C Series

Single write: A single write operation is enabled by setting OPCODE (A9, A8) to (1, 0). In a single
write operation, data is only written to the column address (AYO to AY8; HM5216808C Series, AYO to
AY9; HM5216408C Series) and the bank select address (A11) specified by the write command set
cycle without regard to the burst length setting. (The latency of data input is 0).

e [ L] LTI LT LT

! tRep |

Command XACTVX X WRIT ><
Address XRow X j(CQIumnX

Din L{in0 )—

CAS latency =2, 3
Burst length =2, 4, 8

Auto-precharge

Read with auto-precharge: In this operation, since precharge is automatically performed after
completing a read operation, a precharge command need not be executed after each read operation.
The command executed for the same bank after the execution of this command must be the bank active
(ACTV) command. In addition, an interval defined by 1,5 is required before execution of the next
command.

S latency Precharge start cycle

(¢
3 2 cycle before the final data is output
2

1 cycle before the final data is output

w L L L L ML L L

CL=2 Command _X_READ X X _actv X
1 r
! ' '
Dout oo X out X ouz X ou3 :
1 |' .|
) ! lapr
'
] U
CL=3 Command X READ X X ACTV X
T T
. ! i
Dout {(Couo X outt X otz X oud
[ § )
E C PR

Note: Internal auto-precharge starts at the timing indicated by “*".
AT CLK = 50 MHz (15pr changes depending on the operating frequency).

M 4496203 0027582 379 W



HMS5216808C Series, HM5216408C Series

Write with auto-precharge: In this operation, since precharge is automatically performed after
completing a burst write or single write operation, a precharge command need not be executed after
each write operation. The command executed for the same bank after the execution of this command
must be the bank active (ACTV) command. In addition, an interval of 1,,y, is required between the
final valid data input and input of the next command.

Burst Write (Burst Length = 4)

CLK _l |_J ‘ I I

Command _X_WRIT_X X _actv X
vorpwt) —(_in0 X im X iz X i3 » E

I o

lapw
Single Write
SRS e T e Y e Y Y e e e e o

Command X ;/vmy X IACTV X
/O(input) Iin

: >

laPw
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HM5216808C Series, HM5216408C Series

Command Intervals
Read command to Read command interval

Same bank, same ROW address: When another read command is executed at the same ROW
address of the same bank as the preceding read command execution, the second read can be performed
after an interval of no less than 1 cycle. Even when the first command is a burst read that is not yet
finished, the data read by the second command will be valid.

READ to READ Command Interval (same ROW address in same bank)

Address
(A0-A10)

BS(A11) _\ /[ \ ;
: : 5 \\

Dout : : L {out AOXout BOXput B1 Xout B2Xout B3>

Bank0  Column =A Column =B Column=A Column =8

Active Read Read Dout Dout CAS latency = 3
Burst length = 4
Bank0

Same bank, different ROW address: When the ROW address changes on same bank, consecutive
read commands cannot be executed; it is necessary to separate the two read commands with a precharge
command and a bank-active command.

Different bank: When the bank changes, the second read can be performed after an interval of no less
than 1 cycle, provided that the other bank is in the bank-active state. Even when the first command is a
burst read that is not yet finished, the data read by the second command will be valid.

READ to READ Command Interval (different bank)

Command —XaeTvX XpCTVXRERDKREADX
Address ' 7 ' L |
(AO-A10) c°'“|"“" olu:nn '
BSAIN_ N | /7 N/ N\

Dout i ‘ ; : {out ADYout BOYout BT Xout B2Xout B3)-

Banko Bank1 Bank0 Banki Bl;mkto 832;1 CAS latency = 3
Active Active Read Read ou Burst length = 4
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HMS5216808C Series, HM5216408C Series

Write command to Write command interval

Same bank, same ROW address: When another write command is executed at the same ROW
address of the same bank as the preceding write command, the second write can be performed after an
interval of no less than 1 cycle. In the case of burst writes, the second write command has priority.

WRITE to WRITE Command Interval (same ROW address in same bank)

Command ~XpETeX _X@emXwATY
Address
(AO-A'IO) - Column AXColumn B
BS(A11)__\ |/ \ /

pin

Bank0  Column=A Column =B Burst write mode
Active Write Write Burst length = 4
Bank0

Same bank, different ROW address: When the ROW address changes, consecutive write commands

cannot be executed; it is necessary to separate the two write commands with a precharge command and
a bank-active command.

Different bank: When the bank changes, the second write can be performed after an interval of no
less than 1 cycle, provided that the other bank is in the bank-active state. In the case of burst write, the
second write command has priority.

WRITE to WRITE Command Interval (different bank)

Command YaoTv X Xae v YWRITXwAIT

‘ 1
1
‘

(R0AT ) DX oneX X o et Yo
Bsay_ N\ /7 T\ / [\

y
Din : : /_‘\inAOXinBOXinmXinB2><inBS,\

Banko Banki Bank0 Banki Burst write mode
Active Active Write  Write Burst length = 4
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HMS5216808C Series, HM5216408C Series

Read command to Write command interval

Same bank, same ROW address: When the write command is executed at the same ROW address of
the same bank as the preceding read command, the write command can be performed after an interval

of no less than 1 cycle. However, DQM must be set High so that the output buffer becomes High-Z
before data input.

READ to WRITE Command Interval-1

Command ).( WRITX

CL=2 /  \ /

DQOM
CL=3 AN /
Din {in Bo Xin B1 Xin B2 Xin B3 y}——
i Burst Length = 4
- ) EE—— ;
Dout -z { Burst write

READ to WRITE Command Interval-2

CL=3 — X >
Din \_)(_X_X_>/

Command XREADX _ XWRITX
T I
DQM S
1 '2clock — T
oL=2 XD
Dout ! High-Z
I

Same bank, different ROW address: When the ROW address changes, consecutive write commands

cannot be executed; it is necessary to separate the two commands with a precharge command or a bank-
active command.

Different bank: When the bank changes, the write command can be performed after an interval of no
less than 1 cycle, provided that the other bank is in the bank-active state. However, DQM must be set
High so that the output buffer becomes High-Z before data input.
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HMS216808C Series, HM5216408C Series

Write command to Read command interval

Same bank, same ROW address: When the read command is executed at the same ROW address of
the same bank as the preceding write command, the read command can be performed after an interval
of no less than 1 cycle. However, in the case of a burst write, data will continue to be written until one
cycle before the read command is executed.

WRITE to READ Command Interval-1

o LI LTI LT L L

Command X WR‘IT X RE»‘RD K
DQMm \ E
1

T
i
1
4
1
'
1
1
)
]
1
)
T
1
)
)
]
]
]
'
]
]

Din in AQ
]
Dout E ‘< out BOX out B1 X out BQ( out I£>*
Column = A CAS Latency 3 Burst Write Mode
Write e ——- CAS Latency =2
Column =B Column =8 Burst Length = 4
Read Dout Bank 0

WRITE to READ Command Interval-2

CLK i l

X READ X

Command

<
£

.2._
=

><

bDQaMm

i\

in A1 i
:
|
:

Din o]
Dout ‘< olut BO X out B1 Xout B2 X out BS‘>——
Column=A CAS Latency : Burst Write Mode
Write d CAS Latency = 2
Column =B Column =B Burst Length = 4
Read Dout Bank O

Same bank, different ROW address: When the ROW address changes, consecutive read commands

cannot be executed; it is necessary to separate the two commands with a precharge command and a
bank-active command.

Different bank: When the bank changes, the read command can be performed after an interval of no
less than 1 cycle, provided that the other bank is in the bank-active state. However, in the case of a
burst write, data will continue to be written until one cycle before the read command is executed (as in
the case of the same bank and the same address). Read command to Precharge command interval
(same bank): When the precharge command is executed for the same bank as the read command that
preceded it, the minimum interval between the two commands is one cycle. However, since the output
buffer then becomes High-Z after the cycles defined by 1y,,p, there is a possibility that burst read data
output will be interrupted, if the precharge command is input during burst read. To read all data by

burst read, the cycles defined by 1y, must be assured as an interval from the final data output to
precharge command execution.
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HMS5216808C Series, HM5216408C Series

READ to PRECHARGE Command Interval (same bank): To output all data

CAS Latency = 2, Burst Length=4

<. R S I O O T I A
Command X RE:AD X ; XF'FIE/IPALLX !
Do f Conro Y oan X o Y ama )
I | '
CL=2 lgp =-1cycle

CAS Latency = 3, Burst Length =4

CLK[_I_"_I[__Jul_ll!III!lIII]_

Command X READ X XPREIPALLX E

Dout : \ out A0 X out A1 X out A2 X out A3

CL=3 ' lep = -2 cycle

READ to PRECHARGE Command Interval (same bank): To stop output data

CAS Latency = 2, Burst Length=2,4, 8

ok [ L[ 1] |_| | Ll L ) L L L L
Command X READ XFiE/PALLX
Dout E { outAo ) Higih'z
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HM5216808C Series, HM5216408C Series

CAS Latency = 3, Burst Length=2,4, 8

CLK

Command

Dout

|

S N S N I N B

X READ )QHE/FALLX

BR u4u43L203 0027589 723 1B




HM5216808C Series, HM5216408C Series

Write command to Precharge command interval (same bank): When the precharge command is
executed for the same bank as the write command that preceded it, the minimum interval between the
two commands is 1 cycle. However, if the burst write operation is unfinished, the input data must be
masked by means of DQM for assurance of the cycle defined by tgy, -

WRITE to PRECHARGE Command Interval (same bank)

Burst Length = 4 (To stop write operation)

gy O gy Iy Y T e B o Y W B
X WRIT XPHE/PALLX

Command

'
)
]
'
]
'
'
'
i
]
'
i
'
]

————-!
; AL

CLKIllIL_lI_Il__!]I—llllL_II_IL_.
Command ‘X WRIT XPHE/‘PA‘-'—X

DQM \ /

v

tRwL

Burst Length = 4 (To write all data)

ox [ LI LI L L L]
Command X WRIT L E

o T /
Din ——( inﬂ in A1 >L mias ]

Bank active command interval
Same bank: The interval between the two bank-active commands must be no less than tre.

In the case of different bank-active commands: The interval between the two bank-active
commands must be no less than tgyp,.
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HMS5216808C Series, HM5216408C Series

Bank active to bank active for same bank

-

\_ |/

e L LI LI LU L L L1
commans e X | Y X
R G i X X
ssein _\ |/ )) :

Bank active to bank active for different bank

CLK [ ]

Command ><

Address . .

(AG-A10) >< ROW:0 >< ROW:1
BS (A11) \ /
- _
| tRRD ;

Bank 0 Bank 1

Active Active

/P<><
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HMS216808C Series, HM5216408C Series

Mode register set to Bank-active command interval: The interval between setting the mode register
and executing a bank-active command must be no less than tgg,.

CLK ]

Command

?;‘5‘_’:15?) 3( CODE X S & ROW X

. tRsa
Mode Bank
Register Set  Active

DQM Control

The DQM mask the lower and upper bytes of the I/O data, respectively. The timing of DQM is
different during reading and writing,

Reading: When data is read, the output buffer can be controlled by DQM.

By setting DQM to Low, the output buffer becomes Low-Z, enabling data output. By setting DQM to
High, the output buffer becomes High-Z, and the corresponding data is not output. However, internal
reading operations continue. The latency of DQM during reading is 2.

]
TN |
1 1
DQM : )
| .
) High-Z
I/O(output) < out0 X out 1

B 4496203 0027592 218 MR




HM5216808C Series, HM5216408C Series

Writing: Input data can be masked by DQM. By setting DQM to Low, data can be written. In
addition, when DQM is set to High, the corresponding data is not written, and the previous data is held.
The latency of DQM during writing is 0.

CLK

—

DM

VO(input) o X1 Y70 ins p»—

Ipip =0 Latency

Refresh

Auto-refresh: All the banks must be precharged before executing an auto-refresh command. Since the
auto-refresh command updates the interval counter every time it is executed and determines the banks
and the ROW addresses to be refreshed, external address specification is not required. The refresh
cycle is 4,096 cycles/64 ms. (4,096 cycles are required to refresh all the ROW addresses.) The output
buffer becomes High-Z after auto-refresh start. In addition, since a precharge has been completed by
an internal operation after the auto-refresh, an additional precharge operation by the precharge
command is not required.

Self-refresh: After executing a self-refresh command, the self-refresh operation continues while CKE
is held Low. During self-refresh operation, all ROW addresses are refreshed by the internal refresh
timer. A self-refresh is terminated by a self-refresh exit command. After the self-refresh, since it is
impossible to determine the address of the last ROW to be refreshed, an auto-refresh should
immediately be performed for all addresses (4,096 cycles).

Others

Power-down mode: The synchronous DRAM enters power-down mode when CKE goes Low in the
IDLE state. In power down mode, power consumption is suppressed by deactivating the input initial
circuit. Power down mode continues while CKE is held Low. In addition, by setting CKE to High, the
synchronous DRAM exits from the power down mode, and command input is enabled from the next
cycle. In this mode, internal refresh is not performed.

Clock suspend mode: By driving CKE to Low during a bank-active or read/write operation, the
synchronous DRAM enters clock suspend mode. During clock suspend mode, external input signals
are ignored and the internal state is maintained. When CKE is driven High, the synchronous DRAM

terminates clock suspend mode, and command input is enabled from the next cycle. For details, refer
to the "CKE Truth Table".

Power-up sequence: During power-up sequence, the DQM and the CKE must be set to High. When
200 ps has past after power on, all banks must be precharged using the precharge command. After tgp
delay, set 8 or more auto refresh commands. And set the mode register set command to initialize the
mode register.
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HMS216808C Series, HM5216408C Series

Absolute Maximum Ratings

Parameter Symbol Value Unit Note

Voltage on any pin relative to Vg V; -1.0t0 +4.6 \ 1

Supply voltage relative to Vg Veo -1.0to +4.6 \ 1

Short circuit output current lout 50 mA

Power dissipation P; 1.0 w

Operating temperature Topr 0to +70 °C

Storage temperature Tstg -5510 +125 °C

Note: 1. Respectto Vg

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Notes

Supply voltage Voo VocQ 3.0 3.3 3.6 \ 1
Vss: VssQ 0 0 0 \

Input reference voltage Viee 1.3 1.5 1.7 A

Termination voltage Vo Viaee —0.05 Vi, Veee + 0.05 V

DC input high voltage V,, (de) Vige +02 — 46 Vv 1,2

DC input low voltage V.. (dc) -0.3 —_ Veer =02 V 1,3

Notes: 1. All voltage referred to Vg
2. V,, (max) =5.5V for pulse width < 5 ns
3. V, (min) =—1.5 V for pulse width< 5 ns
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HMS5216808C Series, HM5216408C Series

DC Characteristics (Ta=01t0 70°C, V., V,.Q=33V+03V,V,, V. Q=0V)

HM5216808C/HM5216408C
-80 -10 ~12
Parameter Symbd |[Min |Max [Min |[Max |[Min |[Max |Unit|Test conditions|Notes
Operating current |, — 150  }— 130 |— 115 |mA |t = min 1,2, 4
Standby current loca — 8 — 8 — 8 mA |CKE=V,, 5
(Bank Disable) toc = min
—_ 4 — 4 — 4 mA |CKE=V, 6
CLK=V,
or V,, Fixed
— 75 — 70 — 65 mA |CKE=V,, 3
NOP command
e = min
Active standby locs —_ 10 —_ 10 — 10 mA |CKE=V,, 1,2
current ek = min,
(Bank active) I/O = High-Z
- 80 — 75 — 70 mA [CKE=V,, 1,2,3
NOP command
ek = min,
1/0 = High-Z
Burst operating leca — 140 |— 130 |— 115 |mA |t =min 1,2, 4
current BL=4
(CAS latency=2)
(CAS latency=3) |{lsc, — 190 |— 180 |— 155 |mA
Refresh current becs — 120 |— 115 |— 100 |mA ]t =min
Self refresh current |l.c, — 4 — 4 — 4 mA |V, 2V..-02 |7
V.02V
Input leakage iy -10 |10 -10 10 -10 |10 PA J0<Vin <V
current
Output leakage lo -10 |10 -10 |10 -10 |10 pA |0 <Vout <V,
current I/0 = disable
Output high voltage |V, Vp+08|— Vp+08 | — V,+08|— V  |loeu=—-16 mA
Output low voltage |V, — Vi—081— Vi~08|— V=081V |l =16 mA

Notes: 1.

N oD

B 44965203 0027595 T27 IR

I.c depends on output load condition when the device is selected. |, (max) is specified at
the output open condition.

One bank operation.
Input signal transition is once per two CLK cycles.
Input signal transition is once per one CLK cycle.

After power down mode set, CLK operating current.
After power down mode set, no CLK operating current.
After self refresh mode set, self refresh current.



HM5216808C Series, HM5216408C Series

Capacitance (Ta=25°C, V., V,[Q=33V103V)

Parameter Symbol Min Typ Max Unit Notes
Input capacitance (Address)  C,, 2 — 4 pF 1,3
Input capacitance (Signals) C. 2 —_ 4 pF 1,3
Output capacitance (I/0) Co 4 — 6 pF 1,2,3

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. DQM =V,, to disable Dout.

3. This parameter is sampled and not 100% tested.

AC Characteristics (Ta=01t0 70°C, V., Voc(Q=33V£03V,V,, V. Q=0V)

HM5216808C/HM5216408C
-80 -10 <12

Parameter Symbol Min Max Min Max Min Max Unit Notes
System clock cycle time

(CAS latency = 2) tox 12 — 15 — 18 — ns 1

(CAS latency = 3) tex 8 — 10 — 12 —
CLK high pulse width toxn 25 — 3 — 4 — ns 1
CLK low pulse width te 25 — 3 — 4 — ps 1
Access time from CLK

(CAS latency = 2) tac — 10 — 9 — 10 ns 1,2

(CAS latency = 3) tac — 6 - 7 — 9
Data-out hold time ton 2 — 2 -_ 2 — ns 1,2
CLK to Data-out low impedance 1 2 — 2 — 2 — ns 1,2,3
CLK to Data-out high impedance t; — 6 —_ 7 - 9 ns 1,4
Data-in setup time s 2 — 2 — 3 — ns 1
Data in hold time tou 1 — 1 - 1 — ns 1
Address setup time Ls 2 —_ 2 — 3 — ns 1
Address hold time ty 1 — 1 - 1 — ns 1
CKE setup time tees 2 — 2 — 3 — ns 1,5
CKE setup time for power down exit  t.cqp 2 — 2 — 3 —_ ns 1
CKE hold time teen 1 — 1 - 1 — ns 1
Command (CS, RAS, CAS, WE, DQM) t. 2 - 2 — 3 — n 1
setup time
Command (CS, RAS, CAS, WE, DQM) t,, 1 — 1 — 1 — ns 1
hold time

M 4495203 0027596 963 W



HMS5216808C Series, HM5216408C Series

AC Characteristics (Ta = 0 to 70°C, Vo, VocQ =33 V+03V, V, V ,Q=0V)

(cont)

HM5216808C/HM5216408C

-80 -10 -12
Parameter Symbol Min Max Min Max Min Max Unit Notes
Ref/Active to Ref/Active command  t. 80 — 20 — 100 — ns 1
period
Active to Precharge command s 56 120000 60 120000 70 120000 ns 1
period
Active to precharge on full page thasc — 120000 — 120000 — 120000 ns 1
mode
Active command to column taco 24 — 30 — 30 — ns 1
command (same bank)
Precharge to active command period t, 24 — 30 — 30 — ns 1
The last data-in to Precharge lead 1y, 12 — 15 — 15 — ns 1
time
Active (a) to Active (b) command tro 6 — 20 — 20 — ns 1
period
Transition time (rise to fall) t 1 5 1 5 1 5 ns
Refresh period taer — b4 — 64 — 64 ms
Notes: 1. AC measurement assumes t, = [V, (ac) - V,_ (ac)/SLEW ns. Reference level for timing of

oA wn

input signals is Vi

Access time is measured at V;. Load condition is C_ = 30 pF with terminated output load.

t; (max) defines the time at which the outputs achieves the low impedance state.

tz (max) defines the time at which the outputs achieves the high impedance state.
tees defines CKE setup time to CKE rising edge except power down exit command.
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Test Conditions

Parameter Symbol Value Unit
Input reference voltage Voer VQx0.45 Vv
Termination voltage Vir Vier \
AC input high voltage V, (ac) Ve + 0.4 Vv
AC input low voltage V, (ac) Veee — 0.4 \
Input signal siew rate SLEW 1.0 Vins
tex
ek tok
- Viy(ac)
CLK TV, (ac) REF
ty
ESetUp tHoId‘
Input Veer
- tac
ton,
1o Vrr
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HMS5216808C Series, HM5216408C Series

Relationship Between Frequency and Minimum Latency

HM5216808C/HM5216408C
Parameter -80 -10 -12
Frequency (MHz) 125 |83 |100 |66 |83 |55
tc (ns) Symbol {8 |12 |10 |15 |12 |18 [Notes
Active command to column command taeo 3 |2 3 2 |3 2 1
(same bank)
Active command to active command e 10 17 |9 6 |9 6 = [tpas + 1ol
(same bank) 1
Active command to precharge command (same|tq, 7 |5 6 4 |6 4 1
bank)
Precharge command to active command (same|t., 3 |2 3 2 I3 2 1
bank)
Last data input to precharge command toon 2 1 2 1 2 1 1
(same bank)
Active command to active command taro 2 12 |2 2 |2 2 1

(difterent bank)

Self refresh exit time lsrex 2 |2 2 2 |2 2 2

Last data in to active command lapw 5 |3 5 3 |5 3 = [taw + tael
(Auto precharge, same bank)

Self refresh exit to command input leec 9 6 9 6 |9 6 = [trdl
Precharge command to high impedance

(CAS latency = 2) lizp — 12 — |2 |— |2

(CAS latency = 3) lize 3 |3 {3 |3 |3
Last data out to active command laer 1 1 1 1

(auto precharge) {same bank)

Last data out to precharge (early precharge)
(CAS latency = 2)

1
-

|
-

|
—_

(CAS latency = 3) Iep 2 |2 |2 {-2 |2 |-
Column command to column command loco 1 1 1 1 1 1
Write command to data in latency hweo 0 |o 0 0 |O 0
DQM to data in oo 0 |o 0 0 |o 0
DQM to data out looo 2 |2 |2 2 ]2 2
CKE to CLK disable loe 1 1 1 1 1 1
Register set to active command lasa 1 1 1 1 1 1
CS to command disable leon 0 |o Jo Jo Jo Jo
Power down exit to command input loec 1 1 1 1 1 1

Notes: 1. t., to t,5, are recommended value.
2. When self refresh exit is executed, CKE should be kept “H” longer than L, from exit cycle.
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Timing Waveforms

Read Cycle

CLK _/—\__/_({_/_\_/_\_/

tck
tek teky

'Rco s e
tes| ten tcs| ten tes| toH
— T
o5lecH tcs| o tcs| tcH
7 25 %
loH tes| ten

tcs
s i !
TAS A | & A | ez A K
tes| tom tes| ten tes| ten
[P M tes| ten
w7 | ¥ | 2 7|
tas| tan tas| tan I ] tas| tan i tas| taH
Al 72X 7 @tl jﬁl X // N y
tas| tan | | l tacl t tas| tan
X'—% tas| taH As| A
A10 7 /k, Y % )‘9/ 7.
tas| taH tas| tan ] I tas| tam
Address W % % %
tcs tcH
oam 72 /
1/O(input)
tac tac tac tyz
1/O(output) tae
rd
e ton ton toH tou Burst length = 4
Bank 0 Bank 0 Bank 0 Bank0 Access
Active Read Precharge CJ=Viqor vy,
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Write Cycle

ok —/ \_4

CKE

|

thas

tcH

r‘{..
8
@

tes toH

;
§
S

t
ﬁcs CH |

rﬁ
5

tcs| teH

tcs| ten

tes | teH

ANl

tas| 1AH

tcs| tcH

‘

N
§l

\}
N

tes|tcH

tas] taH

tAs

¢

N,
N

AS | tAH

S

tag| taH

A10

tas

taH

tas| tan

tasf taH

N

DQOM

N NF L

1/O(input)

toH |‘DS

toH (‘DS

/O(output)

=

X

Bank 0
Precharge

Burst length = 4
Bank0 Access
=ViorVy
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HM35216808C Series, HM5216408C Series

Mode Register Set Cycle

A11(BS)

w2777 A X T D T 77 N,
777N N
{b )+

1/O(output) : { b ) ; ; l'>+3 ;

DQM 777777 77
_ P R S N S SO WS B
o) e e i

R Y R U S L T A e T T S S
Preiarge 'HP Modt B ‘k 1 e B ‘k 1 ouipumask 1Acp=3
ani ant =
If needed register Active Read gﬁgtLLa etzgfg - f

Set
(FA=VinorviL

B 44965203 0027k02 T97? W



HM35216808C Series, HM5216408C Series

Read Cycle/Write Cycle

9 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

1 Read cycle
.+ RAS-CAS delay =3
i CAS Latency =3
Y4 Burst Length = 4
[J=ViHorvy
N

" 20T N T\
ABS) 77\ [ 2% 74 AN
Address;,4I|||(
DOM 27700770 7ad: v 0 [y b b b

G+1Ya

Burst Length = 4
CJ=VinorviL

TN

o R S S S
K)utput) ? ) 1 T 1 1 1 e T }
QR AR O N o 2 e e s s
NPUY) T pako | | Banko | Bank1 { | Bank1 Banko \ Bank1 1 Bamk1 1 1 1 Bankt i1
| Acve | | Read Acve | | Read Precharge | Read | Read {0 Prechargd |
TV E ! : [ 1 Wiite cycle
— A : : : - — RAS-(%YAE delay =3
A S ! : o CAS Latency = 3
CAs Z17 &

V/ . . V2
L I L7 RO L7\ 777777777 X%

LT AL 77A= LN LA F TN L
MBI L / N/
Address //,m'I// 7
DM

‘/Ex:/ 7 \’V///\'ﬁ//' Y’(//EV; 7
/AL L

7
o\
WE 222 X2z,
'A
I

V ]
L R/
0 i I : : l : 7 o _igh-Z ! : : : o
toutputy —T— - S N S S S SN SN S A S S S A
(¢] . 3 4
Bt Lo e e e AN :
Bank 0 Bank 0 Bank 1 Bank 1 Bank @ Bank 1 Bank 1 Bank 1
Active Write Active Write Precharge Write Write Precharge

B 4496203 0027603 923 M




HM5216808C Series, HM5216408C Series

Read/Single Write Cycle

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

CKE ~ 1 V]

cs L/ ’ m
RAS Ai/.'./iwxi/i"'Z/iiVi/fii/Aif/i‘/‘?\'sz
oas 2 AT 7\ T XZ
7 7 v W W W
ANBS) ZZA £ 2.\ 227 Y. N L 0 Xz

Addvess Z XX 27 TN CaX BN 77 277 272 07 TGN CaX,
DM 222722027 U7 NN

zlo H i H H | ) ( ,'—\7 : : H ; ) ) i
wput) T 1 L 1 1 S o .
oy @ %DeDED———— e eDeDerd——
1 Bank ] ' 1 BankG Bank1 b 1 1 1 Bank 0 Bank0 ! 1 [} 1 Bank0 ! Bank 1 1
) Active | ! oad | Active | ' H ! , Write  Read | H H H Precharge]  Precharge |
CKE —tVimi— 1T+ + 1 1 1 1 i i & 1§ T
es P\ TNANS T T T TN AN TN\ :
W.Ai/ L NN L N NN P
oas 20T X LT T2 0A L TN LT X
We 220 T X 72777\ 77 NORW /77777 {a
A11(BS) //\. /i A\ L N TN WA P LN/,
Address II/(E’/II/ ’/I/m 77 {C:a X/ XC:bXC:c)
DQM [ 1 1 [ IA: : m‘::—/l i DAE ] i E /I 1
[puty ————————————— O R H—————
R e e O T A S
e g e mmesm e

Read/Single write
RAS-CAS delay = 3
CAS Latency =3
Burst Length = 4

= Vior Vi

M 4496203 0027604 &LT N



HMS5216808C Series, HM5216408C Series

Read/Burst Write Cycle

6 1 2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18 19 20

NDERDRERY RN R
s TN/ NN T T T T\ T N\ T\

A11(BS) 7

DaM 27 - Y /A7 /S 4777 B R W W /. L
e S E I . St
o + + : : + +—(a_ Xa+1Xa+2Xa+3 + + + t + + + + +
YOUtPUt) ! Banko | Bank0 ) Bank1 H Clock 1 ' 1 Barko i ) ) Bako | Banka

H ive ! H Aead ! Aciive ! | suspend | ) ! Writa ) ! ) ) Precharge}  Precharge |
oK —
os N TN\ T N T T T TN
RAS AL L 74 (/JZ%: //I 7. 7t N

WE
M1BS) ZZAL_LZ770N, L7 N2 77,

Address 777X RaX 7K CaX 2B X

baM 22227777 AL L IN\LZ AL L L L7 7.
oy~ eeDeD—————
{Riou : e e
Bank 0 Bank 0 Bank 1 Bank 0 Bank 0
Active Read Active Write Precharge
Read/Burst write

RAS-CAS delay =3
CAS Latency =3
Burst Length = 4
C=Vinorvy
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HM5216808C Series, HM5216408C Series

Auto Refresh Cycle

CKE — viy 4

SN e
AAS /),\' / /)x' Y4 AT ‘A: Lz /7 %\ /‘ 7 "IV/
o5 227 WA LI P T XA L7
WeZZAL £ '/W/ 7T 722277 L
AV1(BS) 22 7 77 A m L7777
s 77 M X T T T T T T T T m///,@/////////
DOM : ' : . ; : : ; '/ : / : /'/ : ; ‘ : ./X l !
WOfnput) ——— L L2 L L L —
VO(output) : T r T T T + T - T r T Hig'h-Z v v v r v : : E a X a+t
H H H ‘Rl:" i H H » YRG! | H H H 'FllC \ H A H ‘ ) 1 H
ﬁmné;e'%‘ Amotlermsh Auto‘Re'rosh éa“"ro Egn':o ggggshxcle and
RAS-TAS delay = 2
CAS Latency =2
Burst Length = 4
CJ=VimorviL
Self Refresh Cycle

SN\
RRS 7225\ L7772 1777700777777 /AW\’////////A /// //
oA 7200770, U2 77777777 Z 7777
WE 7200 _I77, | 77277 / /AV/// 227727

A11(BS) //)@W/ Ao\ Y. ///////\V //,W/// ////////////

Address M// A, / //////} 777 7 77 0,
v /////// //// //%MV/ //AV///////////// //

I/O(imput) : . )] H - H— ))
1/O(output) — : : — High-Z 5 T , ,
tre ! U [foPE S_I_» \5 oy 4
f * Self refresh cycle
Precharge command Self refresh entry Self refresh exit Next  Self refresh entry Next Auto  RAS.CAS delay =3
If need: command ignore command clock command clock refresh
or No operation enable enable CAS Latency =3

Burst Length =4
A=V or Vi

I 4496203 0027606 b32 N




HMS5216808C Series, HM5216408C Series

Clock Suspend Mode
EEES tcen _f.css
1

. o 1 2 3 4|5 6 7 QL g 10 11 2 13 14 15 16 17 18 19 20
CKE ! .: i | ' H : E : E A\ i ) 'é ': E i : E é ': : Read cycle
8 TN\ N7 TN ZZZZZT N LT TN\ s EhS a2
RAS 0\ L7 T D LT77 TN\ L7777, Burst Length = 4
s 227 TN, [T TN [N ez 1= Vmonvi
WE 7777 2z 27 N N 2 T2 T\ LA L

ANEBS) ZTON T AL X g \_Z A%

Aaress 227X 7777777 727 77X ek X B 72 27 77 7N oK T 7277 ‘

DaM 77, 77777, ;m: Y/

Bty ————————— e ___ a0 00—

o

e bebel b .F"mtv-m‘ i J i::*’,. .ct'g, |

CKE—\[_| L/ T\l T witeye
s T\ /T DL 77N ST TN/ DA na =2
RAS 22\ 777 7 \L L 7 \_Z 2N/ Burst Length = 4
oxs 22 LI T | Nz Nz, B
WEM:Y/// AL AL LT L

wwen T2, (7777 [, TN\ N

)
'
H
(o] H ) H H ] I - H 1 \ H H
lltpuy ——————— ——— I
a b
l'"wt)'4:::;++.+..+:'::
Bankd  Active clock Active clock Bank0 Bank1  Write suspnnd Write suspend  Bank1 Banko Earliest Bank?
Aclive  suspend starl supend and Wrile Active and Write Pracharge Precharge

B 4496203 002707 579 W




HMS5216808C Series, HM5216408C Series

Power Down Mode

crupipipininininiininglininininls

CKE T\ ke /% B R S
s /A
RAS />\ / 4 NN //)\ y 4 ‘

cas LT T T
WE 2N L7770 S 7
NIES) 2 N BT L7777
Address 777 N7 27 //W 77
DQM AAIIIIIILY, AN, .
wotwpu) ————— T T
1/O(output) —— {7 High-z—————
W) b

‘ T Power down cycle

Er:gharge command  Power down entry rFr"c:)v(\jlgrec)l(ti)twn BAS-CAS delay = 3

Active Bank 0 CAS Latency = 3
Burst Length = 4

=Viqor V)

Power Up Sequence

(
)
TN\ fr—\
W o
N N e s N
L N ./W%\//A/' 7 &
ndress 72 20N 22 727 700 7 T 777 /\V : W .
o
o _SS Tf S——Hnghz

i) ) ) i ' 1 ) ' ' h ' '
RC A LT A tRsa
Auto Refresh Auto Refresh g;ds register Eannel;t’icsgve

All banks
Precharge
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HMS216808C Series, HM5216408C Series

Package Dimensions

HM5216808CTT/HMS5216408CTT Series (TTP-44DE)

Unit: mm

18.41
18.81 Max
44 23
anonooannononnononRnon
©
=1
o}
guuuuguayiooodioddaud
1 22
027:007| [¢[0.13 W)
> v
b £8
i 3
=

11.76 + 0.20

0.13 £ 0.05
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